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PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


EFFECTS OF AFFORESTATION ON RUN-OFF 
CHARACTERISTICS. 

Giessen Univ. (Germany, F.R.). Inst. fuer Mikro- 
biologie und Landeskultur. 

A. Meuser. 

Agricultural and Forest Meteorology AFMEEB, 
che. gga 1/2, p 125-138, April 1990. 4 fig, 2 
tab, 8 ref. 


Descriptors: *Forest hydrology, *Hydrologic 
budget, *Land clearing, *Rainfall-runoff relation- 
ships, *Reforestation, *West Germany, Catchment 
areas, Clear-cutting, Groundwater recharge, 
Model studies, Runoff, Surface drainage, Vegeta- 
tion growth. 


A continuous precipitation runoff model for small 
watersheds (less that 1 square km) in West German 
highland areas, ‘mittelgebirge’, is developed to sim- 
ulate the effects that changes in the vegetation 
cover have upon the water balance, and especially 
upon runoff characteristics. The model consists of 
two parts. First, water balances are drawn up for 
single sites. Then, they are transferred to the whole 
of the watershed area on the basis of mapped 
pedohydrotopes. The calculated amounts of seep- 
age out of the root zone are superimposed onto the 
runoff of the catchment area over a series of linear 
reservoirs. Simulated changes in the vegetation 
cover (spruce, beech/oak, shrubs, grassland), en- 
compassing almost the whole of the watershed, are 
then computed and compared with the measured 
runoff, which corresponds to the actual heteroge- 
neous vegetation cover. The model is calibrated 
according to measurements taken in the hydrologi- 
cal research area Krofdorf C (0.33 square km). An 
aeral afforestation of the research basin Krofdorf C 
w/spruce would, after a few decades, effect a 
reduction of runoff to about 50% of the present 
drainage measured under heterogeneous land use. 
Evapotranspiration would increase by about 35%. 
Groundwater recharge would be only 60% of the 
present rate. Elimination of the forests, through 
death caused by exhaust fumes or through clear- 
cutting, would result in an increment of drainage 
of approximately 20%, assuming that a vegetation 
similar to grassland (open abandoned land) devel- 
ops. This increment of drainage however would 
not be added to the groundwater recharge, but 
would drain off as interflow. Evapotranspiration 
would be reduced by nearly 15%. If the deforested 
areas were then left to natural succession, shrub 
vegetation would develop and the runoff would 
decrease to 82% of the present measured value. 
Correspondingly, an evapotranspiration increment 
of about 13% is competed. Due to the geological 
set-up, Krofdorf C is situated in a part of the West 
German Highland area where rechargeability of 
the groundwater is relatively low. There are re- 
gions in the mittlebirge with a groundwater re- 
chargeability rate that is 4-5 times as high. In these 
regions, a charge in the plant cover would have a 
much stronger impact on groundwater replenish- 
ment. (Davis-PTT) 

W90-10527 


HYDROLOGY OF TWO STORMWATER IN- 
FILTRATION PONDS ON THE NORTH CARO- 
LINA BARRIER ISLANDS. 

North Carolina State Univ., Raleigh. Dept. of Bio- 
logical and Agricultural Engineering. 

For primary bibliographic entry see Field 4A. 
W90-10607 


MODELING SEEPAGE FROM STORMWATER 

INFILTRATION PONDS. 

North Carolina State Univ., Raleigh. Dept. of Bio- 

logical and Agricultural Engineering. 

For primary bibliographic entry see Field 4A. 
10608 


EFFECT OF CLIMATIC WARMING ON THE 
SOUTHERN MARGINS OF THE NATIVE 


RANGE OF BROOK TROUT, SALVELINUS 
FONTINALIS. 

Toronto Univ. (Ontario). Dept. of Zoology. 

J. D. Meisner. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 6, p 1065-1070, June 
1990. 3 fig, 30 ref. Natural Sciences and Engineer- 
ing Research Council of Canada Grant 
OGP0003918. 


Descriptors: *Climatic changes, *Global warming, 
*Population density, *Trout, Aquatic habitats, Cli- 
mates, Climatology, Stream fisheries. 


Stream inventories of brook trout (Salvelinus fon- 
tinalis) habitat show that the minimum altitude of a 
brook trout stream in the southern part of the 
native range rises steadily from sea level at about 
39 degrees 12’N, to approximately 640 m at about 
34 degrees 40’N at the southern margin of the 
range. Using this empirical lower stream boundary 
and a statistical model of the influence of altitude 
and latitude on groundwater temperature, the 
author suggests that the lower altitudinal margin of 
the southern part of the native range is shaped by 
the 15 C groundwater isotherm. The climate 
warming scenario of the Goddard Institute for 
Space Studies, GISS, was used to estimate the 
increase in groundwater temperature in the native 
brook trout range, and to estimate the increase in 
the altitude of the lower stream boundary in a 
‘warmer’ climate. The GISS scenario projects a 3.8 
C increase in mean annual air temperature for the 
southern part of the native brook trout range in the 
next century, which will lead to increases of up to 
714 m in the altitude of the lower stream boundary, 
and to significant reductions in area available for 
brook trout. (Author’s abstract) 

W90-10731 


HYDROLOGIC FUNCTIONS OF SUB-ALPINE 
COLORADO. 

Enartech, Inc., Glenwood Springs, CO. 

K. D. Sundeen, C. F. Leaf, and G. M. Bostrom. 

IN: Wetlands: Concerns and Successes. Proceed- 

ings of a Symposium held September 17-22, 1989, 

Tampa, Florida. American Water Resources Asso- 

ciation, Bethesda, Maryland. 1989. p 401-413, 4 fig, 

9 ref. 


Descriptors: *Colorado, *Rocky Mountains, *Sur- 
face-groundwater relations, *Wetlands, Cross 
Creek, Fall Creek, Geohydrology, Groundwater 
movement, Precipitation, Snowmelt, Surface 
water, Water quality. 


Wetland areas provide valuable ecological func- 
tions which vary from site to site but can include: 
water quality protection, flood control, ground- 
water recharge, and wildlife habitat and recreation. 
The majority of studies that have evaluated specif- 
ic ecological functions of wetlands have been con- 
ducted in coastal areas. However, wetlands are 
also a significant concern in other geographic loca- 
tions such as the Central Rocky Mountains. De- 
tailed hydrologic studies were implemented in as- 
sociation with a proposed water diversion project 
in the sub-alpine zone of Colorado. Over 70 
groundwater monitoring wells were operated 
within 5 bottom valley wetlands. Streamflow 
gaging above and below the study wetlands was 
also conducted, along with water quality monitor- 
ing of both surface and groundwater. Sub-alpine 
wetlands within the Cross Creek and Fall Creek 
watersheds do not substantially influence hydro- 
logic conditions within the area. The wetlands 
occupy the valley bottoms, yet have little interac- 
tion with the mainstream channels of the two 
creeks. Wetland hydrology is primarily influenced 
by on-site snowmelt and precipitation, and by sub- 
surface and tributary flow routed to the wetlands 
from adjacent hill slopes. Surface and groundwater 
movement is predominantly from the wetlands to 
Cross Creek and Fall Creek. The wetlands do not 
appear to be significantly affecting chemical water 
quality of the Cross or Fall Creeks. The wetlands 
do not substantially attenuate flood events or con- 
tribute to significant groundwater discharge. The 
wetland areas are functioning as sediment deposi- 
tion zones. Aggradation within the wetland areas 
limits the sediment supply available for transport, 
and results in reduced sediment concentrations 


downstream. This function is largely a result of on- 
site topography and gec!logic conditions, and 
would occur even if the sites were not occupied by 
wetland vegetation. (See also W90-10912) (Lantz- 


W90-10950 


SEEPAGE STUDY OF THE SOUTH BEND, 
RICHFIELD, AND VERMILLION CANALS, 
SEVIER COUNTY, UTAH. 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 2F. 
W90-11260 


TOWARDS THE REGIONALIZATION OF HY- 
DRAULIC AND PLANT-SOIL PARAMETERS 
FOR MODELLING SOIL MOISTURE CONDI- 
TIONS OF A CATCHMENT. 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Physical Geography. 

For primary bibliographic entry see Field 2G. 
W90-11429 


HYDRAULICS OF SEDIMENT-LADEN 
SHEETFLOW AND THE INFLUENCE OF SIM- 
ULATED RAINFALL. 

Guelph Univ. (Ontario). School of Engineering. 
For primary bibliographic entry see Field 2J. 
W90-11432 


EFFECT OF ORGANIC MATTER ON SPLASH 
DETACHMENT AND THE PROCESSES IN- 
VOLVED. 

Maiduguri Univ. (Nigeria). Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2J. 
W90-11436 


BUILDING A NEW GENERATION OF HY- 
DROLOGY ON THE STRENGTHS OF THE 
‘AST. 


P. 2 

J. C. Schaake. 

World Meteorological Organization Bulletin, Vol. 
39, No. 2, p 92-98, April 1990. 4 fig. 


Descriptors: *Geographic information systems, 
*Hydrologic models, *Hydrological regime, *Hy- 
drometeorology, *Remote sensing, *Water re- 
sources development, Climatology, Meteorology, 
Reservoir sites, Satellite technology, Water re- 
sources management. 


The science of hydrology has made notable 
progress in the past few decades, especially in the 
area of analytical methods and the formulation of 
mathematical models to simulate the various proc- 
esses that make up the hydrological cycle. Much of 
this development has occurred because of a practi- 
cal need to solve specific engineering problems. In 
the future, it will be important to do a better job in 
managing water resources and protecting the 
health and welfare of a larger world population. 
This will require hydrology to strengthen its scien- 
tific foundation and to make substantial improve- 
ments in the art of its application. An important 
use of remote sensing is in the quantitative estima- 
tion of precipitation. Future polar-orbiting satellite 
sensors will include microwave data that relate 
more directly to moisture in the atmosphere. 
During the 1990s, satellite-derived products such 
as the normalized digital vegetation index (NVDI) 
will be studied to provide clues to evapotranspira- 
tion and the role of vegetation in the hydrological 
cycle. The most important piece of geographic 
information in hydrology is the location of basin 
boundaries. This problem is currently being 
worked on by several groups in different countries, 
the idea being to find basin boundaries automatical- 
ly from digital geographic data such as digital 
terrain models and digitized stream locations. 
Very-high-resolution digital terrain models cou- 
pled with soil data, geological information and 
remotely sensed data will permit new studies of 
basic hydrological water balances. This will lead 
to a new generation of physically-based distributed 
models. A better exploitation of water-resource 





Field 2—WATER CYCLE 


Group 2A—General 


projects will require an objective assessment of 
uncertainty in long-term inflows to reservoirs and 
of tributary flows downstream. Improved manage- 
ment strategies will take account not only of the 
physical space of reservoirs, but also the space 
associated with soil moisture and groundwater 
deficits upstream and downstream. (Chonka-PTT) 
W90-11451 


IMPORTANT ECOLOGICAL FEATURES OF 
THE POLISH COSTAL ZONE OF THE BALTIC 
SEA. 

Gdansk Univ. (Poland). Inst. of Oceanography. 
For primary bibliographic entry see Field 5C. 
W90-11884 


2B. Precipitation 


SEQUENTIAL 
APPARATUS. 
Nebraska Univ. at Omaha. Dept. of Chemistry. 
For primary bibliographic entry see Field 7B. 
W90-10551 


PRECIPITATION SAMPLING 


MODEL SIMULATIONS OF RAINOUT AND 
WASHOUT FROM A WARM STRATIFORM 
CLOUD. 

Georgia Inst. of Tech., Atlanta. School of Geo- 
physical Sciences. 

L. Xing, and W. L. Chameides. 

Journal of Atmospheric Chemistry JATCE2, Vol. 
10, No. 1, p 1-26, January 1990. 12 fig, 1 tab, 33 ref. 
NASA Grant NAG-1-786; and NSF Grants ATM- 
8208828 and ATM-8600888. 


Descriptors: *Acid rain, *Air pollution, *Clouds, 
*Model studies, *Path of pollutants, *Rainfall, 
*Simulation analysis, “*Washouts, Advection, 
Chemistry of precipitation, Cloud chemistry, 
Cloud physics, Mathematical models, Numerical 
analysis, Precipitation scavenging. 


A one-dimensional, time-dependent cloud model 
with parameterized microphysics was used to in- 
vestigate the processes which control the rainout 
and washout of soluble gases from warm, precipi- 
tating stratiform clouds. The distributions of solu- 
ble species within and below the cloud layer and in 
the precipitating raindrops were simulated as a 
function of time and species solubility. The calcula- 
tions indicated that for species with low solubility, 
wet removal processes are relatively slow and do 
not significantly affect the species gas-phase abun- 
dance. As a result, the removal of low-solubility 
species by rainout and washout is controlled by 
thermodynamic processes with the concentration 
of the species in cloud and rainwater largely deter- 
mined by the species solubility. For highly soluble 
species, dissolution into cloud droplets and remov- 
al in rain is quite rapid and the abundance of highly 
soluble species within and below the cloud falls 
rapidly as soon as the precipitation begins. Because 
of this rapid decrease in concentration, for highly 
soluble species: concentrations in cloud droplets 
near the cloud base can exceed that of raindrops by 
factors of 2 to 10; washout can dominate over 
rainout as a removal mechanism; and, after an 
extended period of rainfall, the rate of removal 
becomes independent of the macrophysical proper- 
ties and rainfall rate of the cloud and is controlled 
by the rate of transport of material into the precipi- 
tating column by horizontal advection. (Author’s 
abstract) 

W90-10556 


EVALUATION OF LIGHTNING AND 
CORONA DISCHARGE ON THUNDERSTORM 
AIR AND PRECIPITATION CHEMISTRY. 
Argonne National Lab., IL. Environmental Re- 
search Div. 

For primary bibliographic entry see Field 2K. 
W90-10557 


METHANESULFONATE IN RAINWATER AT 
CAPE GRIM, TASMANIA. 

Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 


mospheric Research. 
For primary bibliographic entry see Field 5B. 
W90-10777 


CARIBBEAN TROPICAL STORM ACTIVITY 
OVER THE PAST FOUR CENTURIES. 

Reading Univ. (England). Dept. of Geography. 
A. J. Reading. 

International Journal of Climatology IJCLEU, 
Vol. 10, No. 4, p 365-376, May/June 1990. 7 fig, 29 
ref. 


Descriptors: *Caribbean Sea, *Climatology, *Data 
interpretation, *History, *Tropical storms, Cy- 
clones, Hurricanes, Meteorology, Storms, Tropical 
regions. 


The frequency and distribution of tropical cy- 
clones and hurricanes throughout the Caribbean 
are examined using data derived from written ac- 
counts, chronologies, and published charts. Prob- 
lems of incomplete and inaccurate data are over- 
come by conducting two levels of analysis; a 5 
degree grid square analysis for modern charted 
data (after 1871) and a subregional analysis for data 
stretching back to the late fifteenth century. Signif- 
icant variations in favored tracks and levels of 
cyclone activity are identified for the charted and 
pre-charted period. High levels of cyclone activity 
are suggested for the whole or part of the Caribbe- 
an during the 1770s to 1780s, 1810s, and 1930s to 
1950s, while troughs in activity are noted around 
the 1650s, 1740s, 1860s and during the early twenti- 
eth century. A noticeable drift eastward in favored 
tracks is reported from the mid-twentieth century 
onward, while data available so far this decade 
suggests a strong mid-latitude (15-25 degrees N) 
preference by cyclones and hurricanes. (Author’s 
abstract) 

W90-10781 


CONVECTION AND RAINFALL OVER 
MEXICO AND THEIR MODULATION BY THE 
SOUTHERN OSCILLATION. 

Wisconsin Univ., Madison. Dept. of Meteorology. 
T. Cavazos, and S. Hastenrath. 

International Journal of Climatology IJCLEU, 
Vol. 10, No. 4, p 377-386, May/June 1990. 7 fig, 1 
tab, 28 ref. NSF Grant ATM-8722410. 


Descriptors: *Climatology, *Convection, *Con- 
vective precipitation, *E] Nino/Southern Oscilla- 
tion, *Mexico, Clouds, Meteorology, Rainfall. 


The role of the Southern Oscillation (SO) in the 
interannual variability of convection and rainfall 
over Mexico is studied by correlation analysis of 
long-term precipitation records, a satellite-derived 
set of highly reflective clouds (HRC), upper-air 
soundings, surface ship observations, and an SO 
index defined as high for anomalously high/low 
pressure at Tahiti/Darwin. Highly reflective 
clouds and rainfall have a similar annual cycle and 
interannual variability, except in certain regions 
and seasons where stratiform clouds are prevalent. 
During the boreal winter (November-April) dry 
season, the low SO phase (or El Nino) is, in much 
of the country, characterized by increased precipi- 
tation associated with the enhanced influence of 
mid-latitude westerlies. However, in the Isthmus of 
Tehuantepec, most exposed to Norte invasions, 
precipitation is larger in the high SO phase. During 
the boreal summer (May-October) rainy season, 
precipitation is more abundant in the high SO 
phase, when the northward retraction of the North 
Atlantic High, weaker trades, and a northward 
displaced near-equatorial trough, are conducive to 
enhanced ascending motion over the area. (Au- 
thor’s abstract) 

W90-10782 


REGIONAL RAINFALL FREQUENCY ANALY- 
SIS VIA STOCHASTIC STORM TRANSPOSI- 
TION. 

Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

L. L. Wilson, and E. Foufouia-Georgiou. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116, No. 7, p 859-880, July 1990. 10 
fig, 1 tab, 17 ref, 2 append. NSF Grants CES- 


8708825 and BSC-8957469. 


Descriptors: *Frequency analysis, *Meteorology, 
*Rainfall forecasting, *Rainfall intensity, *Statisti- 
cal analysis, *Stochastic models, Data interpreta- 
tion, Probability distribution, Rainfall distribution, 
Stochastic hydrology. 


In a previous study a stochastic storm transposition 
(SST) approach was investigated as a possible 
methodology of assessing the probability of excee- 
dance of extreme precipitation depths over a 
catchment. Further methodological advances on 
the SST approach and results of a pilot implemen- 
tation study in the Midwest are presented. Under 
the assumptions of an elliptical storm shape and 
spread function of a given functional form, extreme 
storms have been described by the joint probability 
distribution of seven storm parameters (five speci- 
fying the magnitude, orientation, shape, and 
within-storm spatial variability, and two specifying 
the location of the storm center). A nonhomogen- 
eous spatial multivariate point process model is 
postulated for the joint probability distribution of 
the storm center depth and storm location; it has 
been fitted to 65 extreme storms in the nine-state 
mid-western region. The method was used to esti- 
mate the tails of the probability distribution of the 
average catchment depths over several hypotheti- 
cal catchments in the Midwest, and to describe the 
spatial variability of the estimates over the studied 
region. The results of a preliminary sensitivity 
analysis are encouraging in that the method shows 
robustness to some of the uncertainties (e.g., storm 
catalog incompleteness) that are of concern to 
most hydrologists. It should be kept in mind that, 
from the practical standpoint, one only need esti- 
mate the exceedance probabilities with an accuracy 
that falls within the range of probabilities that 
would not significantly affect the design or deci- 
sion-making process. (Lantz-PTT) 

W90-10784 


FREEZING NUCLEATION RATES OF DILUTE 
SOLUTION DROPLETS MEASURED BE- 
TWEEN -30 C AND -40 C IN LABORATORY 
SIMULATIONS OF NATURAL CLOUDS. 
Colorado State Univ., Fort Collins. Dept. of At- 
mospheric Science. 

P. J. DeMott, and D. C. Rogers. 

Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, No. 9, p 1056-1064, May 1990. 9 fig, 17 
ref. USAF Contract F33657-86-C-3002, and NSF 
Grants ATM-8813345, ATM-8704776, and ATM- 
8519370. 


Descriptors: *Cloud liquid water, *Freezing, *Ice 
formation, *Meteorology, *Nucleation, Air tem- 
perature, Clouds, Simulation analysis. 


A 1.2 cu m continuous slow-expansion cloud 
chamber was used to simulate natural, liquid cloud 
formation on soluble cloud condensation nuclei 
(CCN). Droplet freezing was observed during con- 
tinued simulated adiabatic ascent and cooling to - 
40 C. Sharply increasing ice nucleation rates were 
observed between -34 and -39 C, independent of 
the chemical composition of the three CCN used. 
From the experimental data, nucleation rates are 
estimated assuming a homogeneous-freezing mech- 
anism. It is concluded that homogeneous-freezing 
was observed. The results compare most closely 
with other laboratory and field studies where 
values were calculated from data taken in real 
clouds, and should be relevant to ice formation in 
cirrus clouds. (Author’s abstract) 

W90-10798 


EFFECTS OF VAN DER WAALS ATTRAC- 
TIONS ON CLOUD DROPLET GROWTH BY 
COALESCENCE. 

Colorado Univ. at Boulder. Dept. of Chemical 
Engineering. 

J. R. Rogers, and R. H. Davis. 

Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, No. 9, p 1075-1080, May 1990. 6 fig, 23 
ref. NASA Grant NAGW-951 and NAG-993. 





Descriptors: *Cloud liquid water, *Cloud physics, 
*Meteorology, Atmospheric physics, Cloud chem- 
istry, Clouds, Precipitation, Rain. 


The inclusion of van der Waals attractions in the 
interaction between cloud droplets has been re- 
cently shown to significantly increase the collision 
efficiencies of the smaller droplets. In the current 
work, these larger values for the collision efficien- 
cies are used in a population dynamics model of 
the droplet size distribution evolution with time, in 
hopes of at least partially resolving the long-stand- 
ing paradox in cloud microphysics that predicted 
rates of the onset of precipitation are generally 
much lower than those which are observed. Evo- 
lutions of several initial cloud droplet spectra have 
been tracked in time. Size evolutions are compared 
as predicted from the use of collision efficiencies 
computed using two different models to allow for 
droplet-droplet contact: One which considers slip 
flow effects only, and one which considers the 
combined effects of van der Waals forces and slip 
flow. The rate at which the droplet mass density 
function shifts to larger droplet sizes is increased 
by typically 20-25% when collision efficiencies 
which include van der Waals forces are used. The 
overall result is the more rapid formation of larger, 
rain-sized droplets, particularly from initial distri- 
butions with small values of the average radii and 
narrow initial distributions. (Author’s abstract) 
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DETAILS OF COLLIDING THUNDERSTORM 
OUTFLOWS AS OBSERVED BY DOPPLER 
LIDAR. 

Cooperative Inst. for Research in Environmental 
Science, Boulder, CO. 

J. M. Intrieri, A. J. Bedard, and R. M. Hardesty. 
Journal of the Atmospheric Sciences JAHSAK, 
beg 47, No. 9, p 1081-1098, May 1990. 18 fig, 32 
ref. 
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Three cases of colliding outflow boundaries are 
examined using data collected from the NOAA 
Doppler lidar and a meteorological tower during 
the summer of 1986 near Boulder, Colorado. The 
data are unique because the lidar and the 300 m 
tower were collocated, providing measurements of 
both kinematic and thermodynamic properties. 
Lidar data reveal small-scale vortex roll instabil- 
ities within the leading edge of the outflow. Obser- 
vations of the post-collision interactions showed 
that the warmer of the two outflows was deflected 
upward by the colder outflow to heights of 2 km. 
In all cases, this forced mechanical lifting was 
sufficient to produce convection. A simple model 
of two colliding density currents also suggests that 
deeper outflows are more efficient in initiating 
convection. (Author’s abstract) 
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TEMPORAL AND VERTICAL DISTRIBUTION 
OF ACIDITY AND IONIC COMPOSITION IN 
CLOUDS: COMPARISON BETWEEN MODEL- 
ING RESULTS AND OBSERVATIONS. 

North Carolina State Univ. at Raleigh. Dept. of 
Marine, Earth and Atmospheric Sciences. 

For primary bibliographic entry see Field 5B. 
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MODELING SOLUBLE CHEMICAL TRANS- 
FER TO RUNOFF WITH RAINFALL IMPACT 
AS A DIFFUSION PROCESS. 

Agricultural Research Service, Durant, 

Water Quality and Watershed Research Lab. 

For primary bibliographic entry see Field 5B. 
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RAINFALL SIMULATORS FOR SOIL CON- 
SERVATION RESEARCH. 

Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

For primary bibliographic entry see Field 2J. 
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REGIONAL ANALYSIS OF WET DEPOSITION 
FOR EFFECTS RESEARCH. 

Oregon State Univ., Corvallis. 

R. Vong, S. Cline, G. Reams, J. Bernert, and D. 
Charles. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-181218. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. EPA/600/3-89/030, February 1989. 
42p, 5 fig, 2 tab, 92 ref. 


Descriptors: *Acid rain, *Path of pollutants, *Pre- 
cipitation, *Regional analysis, *Water chemistry, 
*Water pollution sources, Data interpretation, Me- 
teorological data, Spatial variation, Sulfates. 


When performing a regional analysis of precipita- 
tion chemistry four key issues are: the data selec- 
tion, data compositing, the interpolation technique, 
and the uncertainty of the results. Using the Na- 
tional Atmospheric Deposition Program/National 
Trends Network (NADP/NTN) and Canadian 
precipitation chemistry data (at a minimum), 
screening the chemical data, and using supplemen- 
tal National Weather Service (NWS) precipitation 
among data appears to present a useful and valid 
approach to producing regional analyses of con- 
centrations or precipitation amount. The NWS 
data were seen to reproduce the variability in 
precipitation amount better than the less spatially 
dense NADP precipitation amount data. The pre- 
cipitation chemistry data appeared adequate to 
chart the variation in chemical concentrations if 
the data were first stratified into fairly homogene- 
ous regions. Data selection is critical to the results, 
more so than originally anticipated. Direct and 
indirect methods for charting spatial variation wet 
deposition were investigated. The indirect method 
allows the use of more representative precipitation 
amount data but assumes that precipitation amount 
and concentration are not spatially correlated. A 
review of experimental evidence suggests that 
there is no strong relationship between SO4 con- 
centration and precipitation amount across space. 
For most cases, it appears reasonable to interpolate 
precipitation concentration and convert to local 
wet deposition fluxes using interpolated rain gauge 
data. Further analyses of the independence of con- 
centration and precipitation amount across space 
are recommended, especially where site specific 
factors may control wet deposition. (Author’s ab- 
stract) 
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CLIMATOLOGY OF TEMPERATURE AND 
PRECIPITATION VARIABILITY IN THE 
UNITED STATES. 

Environmental Protection Agency, Research Tri- 
angle Park, NC. Atmospheric Research and Expo- 
sure Assessment Lab. 

B. K. Eder, L. E. Truppi, and P. L. Finkelstein. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-165930. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/600/3-89/025, March 1989. 47p, 
23 fig, 1 tab, 6 ref. 
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The seasonal and annual variance and standardized 
range for temperature, and the seasonal and annual 
coefficient of variation and normalized standard- 
ized range for precipitation, is examined on a cli- 
matic division level for the contiguous United 
States for the period 1885 to 1985. Examination of 
the temperature variance reveals a continentality 
phenomenon in which the largest variances occur 
in the upper midwest section of the country, while 
the smallest variances are generally found in coast- 
al regions along the west coast, the Gulf coast and 
the southeastern states. The winter season displays 
roughly twice the amount of seasonal variance as 
does spring, and roughly four times that of summer 
or autumn. Analysis of the standardized tempera- 
ture range supports the continentality phenome- 
non; however, the transitional seasons, spring and 
autumn display the largest amount of within season 
variability with winter and summer displaying the 
least amount. Examination of the coefficient of 
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variation for precipitation depicts a propensity for 
the largest seasonal and annual variation to occur 
over the southwestern states from Texas to Cali- 
fornia. Conversely, the smallest coefficient of vari- 
ations are found over the mid-Atlantic and Great 
Lakes states. Analysis of the seasonal and annual 
standardized precipitation range reveals that the 
pattern mimics the coefficient of variation patterns, 
but does however, exhibit less of a gradient, result- 
ing in a smoother pattern. Areas of greater than 
normal seasonal and annual precipitation ranges 
include the southwestern states from Texas to Cali- 
fornia, while areas of less than normal ranges in- 
clude the northeastern and Ohio River Valley 
states. (Author’s abstract) 
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RAINFALL INTENSITY AND OVERLAND 
FLOW IN RELATION TO SOIL EROSION 
STUDIES FOR TROPICAL LANDS. 

Melbourne Univ., Parkville (Australia). Agricul- 
tural Engineering Section. 

For primary bibliographic entry see Field 2J. 
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SOIL, CLIMATE, AND SOIL EROSION CON- 
TROL: STATE OF KNOWLEDGE. 

Philippines Univ. at Los Banos. Coll. of Forestry. 
For primary bibliographic entry see Field 4D. 
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SENSITIVITY OF WINTERTIME PRECIPITA- 
TION AND SOIL HYDROLOGY SIMULATION 
OVER THE WESTERN UNITED STATES TO 
LOWER BOUNDARY SPECIFICATIONS. 
National Center for Atmospheric Research, Boul- 
der, CO. 

F. Giorgi. 

Atmosphere - Ocean ATOCDA, Vol. 28, No. 1, p 
1-23, March 1990. 7 fig, 5 tab, 15 ref. 
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The sensitivity of wintertime precipitation and soil 
hydrology over the western United States to coast- 
al ocean sea surface temperature (SST), inland soil 
moisture and coastal topography representation 
was analyzed using a simulation with a coupled 
limited-area meteorological model-soil hydrology 
model. The period simulated was 1-30 January 
1979, during which nine storm episodes occurred 
over the western U.S. The main source of moisture 
feeding precipitation over the western U.S. was 
found to be the westerly advection of water vapor 
from the Pacific Ocean. Evaporation from coastal 
water was also significant; land evaporation was 
found to be of secondary importance. Coastal SST 
anomalies of +/-1.5 K affected inland precipita- 
tion. However, with an anomaly of +3 K, precipi- 
tation increases significantly. Because of the pre- 
cipitation shadowing effect of the Sierra Nevada 
and Coastal ranges the precipitation enhancement 
mostly occurs over California and the Pacific 
Northwest. Regional precipitation averages in- 
crease by 10-20% with local effects being larger 
over coastal areas. Farther inland the effect is on 
the order of 5-7%. Precipitation is only minimally 
affected by variations in soil wetness and land 
evaporation (effects not exceeding 5%), but the 
efficiency of other components of the hydrologic 
budget, (such as water infiltration to deep soil and 
surface runoff) increases greatly with soil water 
content. The precipitation simulation was found to 
be sensitive to adjustments in the description of the 
complex western United States coastal topogra- 
phy, but effects were generally local and did not 
propagate far over the continental regions. (Au- 
thor’s abstract) 
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RECENT TRENDS IN PRECIPITATION IN 
EASTERN CANADA. 

Atmospheric Dynamics Corp., Victoria (British 
Columbia). 
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M. B. Danard, M. I. El-Sabh, and T. S. Murty. 
Atmosphere - Ocean ATOCDA, Vol. 28, No. 1, p 
140-145, March 1990. 5 fig, 4 ref. 


Descriptors: *Canada, *Distribution patterns, *Me- 
teorology, *Precipitation, Circulation models, 
Data acquisition, Great Lakes, Model studies, Sea- 
sonal variation, Spatial distribution, Temporal dis- 
tribution. 


The changes in normal precipitation amounts from 
1931-60 to 1951-80 were examined for stations in 
Eastern Canada. The area covered comprises the 
Maritime Provinces, those parts of Ontario and 
Quebec south of a line approximately 200 km north 
of Lakes Erie and Ontario, and the St. Lawrence 
River. Changes were computed for each of the 
four seasons and the for the entire year. Results 
from three general circulation studies, using three 
models in which the changes due to doubling 
atmospheric CO2 concentrations are examined are 
given. In the summer, two of the three models give 
enhancements in precipitation for both the Canadi- 
an Great Lakes Basin and Atlantic Canada, the 
third gives a decrease. In winter all three models 
give increases for both areas. Increases are larger 
for the Great Lakes than for Atlantic Canada in 
both seasons. The largest increases (for both re- 
gions) are in excess of 50% in the Great Lakes area 
during both winter and summer. According to 
Atmospheric Environment Service (AES) (1982) 
data, the seasonal (three-month) precipitation 
amounts in the Great Lakes region is typically 190- 
240 mm in summer and 100-200 mm in winter, so 
that 50% is of the order of 100 mm. However, the 
other two models give much smaller changes. 
Thus, the general circulation studies summarized 
by AES (1985) give an overall increase in precipi- 
tation in Eastern Canada. Nevertheless, because of 
the short time periods, the noise in the observed 
precipitation data, and the uncertainties in general 
circulation modelling, it is not intended to imply 
that a cause and effect relationship has been estab- 
lished between the increase in CO2 concentrations 
and precipitation trends in Eastern Canada. On the 
whole, precipitation increased, especially during 
winter and summer months. (Author’s abstract) 
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EFFECT OF ORGANIC MATTER ON SPLASH 
DETACHMENT AND THE PROCESSES IN- 
VOLVED. 

Maiduguri Univ. (Nigeria). Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2J. 
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MEAN SEASONAL AND SPATIAL VARIABILI- 
TY IN GAUGE-CORRECTED, GLOBAL PRE- 
CIPITATION. 

Oklahoma Univ., Norman. Dept. of Geography. 
D. R. Legates, and C. J. Willmott. 

International Journal of Climatology IJCLEU, 
Vol. 10, No. 2, p 111-127, March 1990. 7 fig, 57 ref. 
NASA Grant NAG 5-853. 
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A global climatology of mean monthly precipita- 
tion was developed using traditional land-based 
gauge measurements and shipboard estimates. The 
edited database contains 24,635 spatially independ- 
ent terrestrial station records and 223 oceanic grid- 
point records. Corrected monthly precipitation ob- 
servations were then interpolated to a 0.5 degree of 
latitude by 0.5 degree of longitude grid using a 
spherically based interpolation procedure. Precipi- 
tation is heaviest in the low latitudes and generally 
decreases toward the poles. Average intra-annual 
variability is positively correlated with average 
annual precipitation. Harmonic analysis depicted 
the marked effect that the seasonal migration of the 
Inter-Tropical Convergence Zone has on the 
timing of precipitation in equatorial regions. A 
double-maxima regime characterizes the seasonal 
precipitation cycle between the equator and about 
10 degrees N, while heavy unimodal precipitation 


dominates the subtropics north and south of this 
region. Mid-latitude precipitation is generally less 
than in the tropics and is usually heavier over the 
oceans than over land. Rain gauge errors tend to 
be directly proportional to total precipitation, and 
amount to nearly 11% of the global catch. An 
undercatch of less than 5% occurs in the tropics, 
while > 40% is common at the poles. This illus- 
trates the sizable influence of wind on gauge meas- 
urements of snowfall. Annual average global pre- 
cipitation is approximately 1123 mm (gauge cor- 
rections considered), which is consistent with 
other reported values. (Chonka-PTT) 
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DETERMINISTIC SIGNALS IN 
TION RECORDS FROM THE 
CORN BELT. 

State Univ. of New York at Stony Brook. Inst. for 
Atmospheric Sciences. 

R. G. Currie, and D. P. O’Brien. 

International Journal of Climatology IJCLEU, 
Vol. 10, No. 2, p 179-189, March 1990. 5 fig, 1 tab, 
43 ref. 
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Maximum entropy spectrum analysis of 120 yearly 
total precipitation records in the Corn Belt (states 
of Illinois, Indiana, Iowa, and Missouri) yield evi- 
dence for the 18 6-year luni-solar term in 109 
instances, while the 10 to 11 year solar cycle signal 
was found in 100 records. For Illinois, minima in 
the 19 year wavetrains were highly correlated with 
epochs 1898.9, 1917.5, 1936.1. For eighteen stations 
wave minima were still correlated with the next 
epoch, epoch 1954.7; however, a bistable phase 
switch of 180 degrees then occurred and wave 
maxima came into phase with epoch 1973.3. In two 
instances in northern Illinois the switch occurred a 
cycle earlier at epoch 1954.7, and in five instances 
a half cycle earlier at mid-epoch 1964.0. Some of 
the bistable switches observed have also been 
found in drought/flood data from South America, 
India, Canada, China, and Africa. Bistable switches 
have also been observed in air temperature and air 
pressure data world-wide. Based on such observa- 
tions a model was derived that explains how this 
can occur for air pressure. The model used in this 
study incorporates the acceleration of the earth 
itself, whose period is 18,613 years, as well as 
pressure gradients and gravity, into Newton’s 
second law. This is combined with the equations of 
mass conservation, state, and the first law of ther- 
modynamics to provide a theoretical coupling 
mechanism between the wind systems. One wind 
system is a westwardly directed flow of air in- 
duced by the 18.6 year perturbation of the earth’s 
rotation rate, which interacts with the jet stream 
and wind circulation systems of subcontinental 
extent. Coupling between these systems introduces 
standing wave ‘cells’ of the same spatial extent, 
whose period is 18.6 years. Bistable phase switches 
at air-pressure recording stations are due to sudden 
jet stream velocity changes which lead to propaga- 
tion of the standing wave ‘cells’ to a new spatial 
pattern of equilibrium. (Chonka-PTT) 
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RAINFALL AND SOIL DETACHMENT. 
Nanyang Technological Inst., Singapore. School 
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SATELLITE DATA AND GEOGRAPHIC IN- 
FORMATION SYSTEM FOR RAINFALL ESTI- 
MATION. 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

S. F. Shih. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 319-331, 1990. 
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*Remote sensing, *Satellite technology, Correla- 
tion analysis, Estimating, Geostationary Operation- 
al Environmental Satellite, | Scofield-Oliver 
method, Ungaged areas. 


Rainfall data constitute an important parameter for 
studying water resources-related problems. Cur- 
rently, little is known about the accuracy of the 
estimation of rainfall in a given area, primarily 
because of the wide variability of rainfall distribu- 
tion in space and time and the lack of information 
concerning the optimization of the traditional rain 
gage network design. Remote sensing techniques 
could provide a more rapid and comprehensive 
overview of the rainfall distribution in a given 
area. Thus, the half-hourly visible and thermal 
infrared data from the Geostationary Operational 
Environmental Satellite (GOES), in conjunction 
with the Scofield-Oliver method and a geographic 
information system (GIS), were used to monitor 
rainfal! in Florida. Eleven convective clouds that 
covered 26 rain gage stations were analyzed. The 
cell size and raster format used in the GIS was 48 
sq km. The results showed that the satellite rainfall 
estimations were well correlated to rain gage meas- 
urements with a coefficient of determination (r- 
squared) of 0.81. The satellite data appear to be 
useful for monitoring rainfall in an area where no 
rain gage is available. (Author’s abstract) 
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EFFECTS OF DROUGHT ON STREAMFLOW 
CHARACTERISTICS. 

Ohio Univ., Athens. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2E. 
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USE OF SIMPLE DAILY ATMOSPHERIC CIR- 
CULATION TYPES FOR THE INTERPRETA- 
TION OF PRECIPITATION COMPOSITION 
AT A SITE (ESKDALE MUIR) IN SCOTLAND, 
1978-1984. 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

T. D. Davies, G. Farmer, and R. J. Barthelmie. 
Atmospheric Environment ATENBP, Vol. 24A, 
No. 1, p 63-72, 1990. 6 fig, 33 ref. 
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A simple daily weather-type classification for the 
British Isles may be used as a conventional method 
to categorize precipitation composition (excess 
SO4, NO3, NH4, H) at a site in southern Scotland. 
Precipitation associated with four weather types 
(Westerly: W, Cyclonic: C, Southerly: S, South- 
westerly: SW) has a strong influence on the annual 
mean precipitation weighted composition. The 
single most important influence is the dilution 
effect of precipitation associated with W-types. 
Trends in composition over the period 1978-1984 
appear to be strongly related to the annual 
amounts of C-type and especially W-type precipi- 
tation. These links may confound the relationship 
between emissions and deposition over a restricted 
region. The pronounced annual cycle in precipita- 
tion composition at the station may also be ex- 
plained by the annual meteorological cycle which 
can be characterized by the weather types. The 
significance of these findings is that there are large 
and known changes in the relative annual frequen- 
cies of weather types on the time scale of decades. 
This indicates a possible contribution to non-linear- 
ity between emissions and deposition on the longer 
time scale. (Author’s abstract) 
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INVESTIGATION OF AIR QUALITY AND 
ACID RAIN OVER THE GULF OF MEXICO. 
Environmental Analytical Service, San Luis 
Obispo, CA. 

For primary bibliographic entry see Field 5B. 
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PROBING THE ACID DEPOSITION SYSTEM 
WITH A SEMI-EMPIRICAL MODEL: THE 
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RHODE ISLAND PRECIPITATION. 

Rhode Island Univ., Narragansett. Center for At- 
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MONITOR FOR CONTINUOUS MEASURE- 
MENT OF TEMPERATURE, PH AND CON- 
DUCTANCE OF WET PRECIPITATION: PRE- 
LIMINARY RESULTS FROM THE ADIRON- 
DACK MOUNTAINS, NEW YORK. 

Geological Survey, West Trenton, NJ. 
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INVESTIGATIONS OF A WINTER MOUNTAIN 
STORM IN UTAH. PART I: SYNOPTIC ANAL- 
YSES, MESOSCALE KINEMATICS, AND 
WATER RELEASE RATES. 

Nevada Univ. System, Reno. Atmospheric Sci- 
ences Center. 

A. B. Long, B. A. Campistron, and A. W. 
Huggins. 

Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, No. 11, p 1302-1322, June 1990. 13 fig, 12 
ref, append. NOAA Grants NA84RAD05125, 
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vision of Water Resources Agreements 85-0338, 
86-3905, and 87-1575, and NSF Grant ATM- 
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A winter storm passing across the north-south- 
oriented Tushar Mountains in southwest Utah is 
investigated in this multipart paper. In stage one of 
the storm altostratus was present on the leading 
side of a long-wave trough. Weak updrafts oc- 
curred only at the higher altitudes within the 
clouds where there was a convergence and large 
scale synoptically forced lift. Downdrafts as great 
as -0.6 m/sec occurred in the lower parts of the 
cloud where there was divergence. Down drafts 
were induced in part by sublimation cooling of 
solid (ice) precipitation falling from the altostratus. 
Stage two was initially dominated by passage of a 
short-wave aloft. Dryer air was associated with the 
short-wave which led to complete evaporation of 
the altostratus of stage one. During stage three a 
passing cold front influenced the kinematics, 
clouds and precipitation. The storm changed char- 
acter after the wind at low altitudes had veered 
northerly and become parallel to the Tushar 
Mountains. Convergence maxima continued to be 
present beneath the frontal surface but weaker. 
Water release rates decreased at the end of stage 
three. The storm dissipated in stage four. The axis 
of the long wave trough passed through the area, 
winds at higher altitudes beneath the frontal sur- 
face veered more northerly and there was substan- 
tial drying at all altitudes above and below the 
frontal surface. (See also W90-11809) (Lantz-PTT) 
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INVESTIGATIONS OF A WINTER MOUNTAIN 
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Descriptors: *Mesoscale convection, *Meteorol- 
ogy, *Storms, *Utah, Cloud liquid water, Cold 
regions, Precipitation, Supercooling, Tushar 
Mountains, Weather. 


A comprehensive analysis of a deep winter storm 
system during its passage over the Tushar Moun- 
tains of southwestern Utah is reported. Storm 
structure and composition, and analysis focuses on 
multiple remote sensor and surface microphysical 
observations collected from a midbarrier (2.57 km 
MSL) field site. In general, storm properties above 
the barrier were either dominated by barrier level 
orographic clouds or propagating mesoscale cloud 
systems. The orographic cloud component consist- 
ed of supercooled liquid water (SLW) clouds in 
the form of an extended barrier wide cap cloud 
that contained localized supercooled liquid water 
concentrations. Based on a winter storm conceptu- 
al model, it is concluded that low level orographic 
SLW clouds, when decoupled from the overlying 
ice cloud layers of the storm, are generally ineffi- 
cient producers of precipitation due to the typical- 
ly warm temperatures at these altitudes of the 
— (See also W90-11808) (Lantz-PTT) 


NUMERICAL MODEL FOR THE EQUILIBRI- 
UM SHAPE OF ELECTRIFIED RAINDROPS. 
Illinois Univ. at Urbana-Champaign. Dept. of At- 
mospheric Sciences. 

C. C. Chuang, and K. V. Beard. 

Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, No. 11, p 1374-1389, June 1990. 14 fig, 1 
tab, 40 ref. NSF Grants ATM84-19490 and 
ATM87-22688. 
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The Laplace formula has been extended to rain- 
drop shapes under the influence of vertical electric 
fields and drop charges. A finite volume method 
was used with a boundary-fitted coordinate system 
to calculate the shape dependent electric field. The 
distorted shape was obtained by numerical integra- 
tion from the upper to the lower pole by iteration, 
to achieve the appropriate drop volume and force 
balance using shape dependent stresses. Stability 
was found to be enhanced for raindrops because of 
the counteracting aerodynamic distortion. The pre- 
dicted critical fields for larger raindrops are about 
2 kV/cm higher than found in wind tunnel meas- 
urements. Model raindrop shapes in an electric 
field show a pronounced extension of the upper 
pole, and a flattened base caused by the increased 
fall spread from vertical stretching. For the maxi- 
mum field and charge expected in thunderstorms, a 
downward force increases the aerodynamic distor- 
tion thereby counteracting the electric stretching 
so that axis ratios are nearly the same as in the 
absence of electric stresses. In contrast, an upward 
electric force decreases the aerodynamic distor- 
tion, resulting in an enhanced vertical stretching to 
the extent that large raindrops can become unsta- 
ble. (Lantz-PTT) 
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COMPONENTS BY COMBINING LANDSAT 
THEMATIC MAPPER AND GROUND-BASED 
METEOROLOGICAL DATA. 
Agricultural Research Service, 
Water Conservation Lab. 

For primary bibliographic entry see Field 7C. 
Ww90-11811 


Phoenix, AZ. 


HYDROLOGY AND RAIN FLUSHING OF THE 
NICHUPTE LAGOON SYSTEM, CANCUN, 
MEXICO. 


WATER CYCLE—Field 2 


Precipitation—Group 2B 


Universidad Nacional Autonoma de Mexico, 
Mexico City. Inst. de Ciencias del Mar y Limnolo- 
gia. 

For primary bibliographic entry see Field 2L. 
W90-11933 


RADAR STUDY OF THE SNOWFALL IN 
SOUTH-WEST CORNWALL ON 12 JANUARY 
1987. 

For primary bibliographic entry see Field 2C. 
W90-11953 


PATTERNS OF THE ISOTOPIC COMPOSI- 
TION OF PRECIPITATION IN TIME AND 


SPACE: DATA FROM THE ISRAELI STORM 
WATER COLLECTION PROGRAM. 

Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

M. Rindsberger, S. Jaffe, S. Rahamim, and J. R. 
Gat 


Tellus TELLAL, Vol. 42B, No. 3, p 263-271, July 
1990. 7 fig, 17 ref. 


Descriptors: *Climates, *Evaporation, *Geogra- 
phy, *Isotope studies, *Precipitation, *Weather, 
Israel, Rain, Synoptic analysis. 


The data from a precipitation sampling program in 
Israel show the synoptic scale history of the air 
masses to be the predominant factor which con- 
trols the isotopic data. Initially, in advance of the 
storm with the cyclonic center situated to the 
northwest, surface air is advected representing a 
pristine air mass without much of a rainout history. 
The isotopically enriched values may be further 
enhanced by some evaporative isotope fractiona- 
tion, since at this stage these air masses are rather 
dry and the cloud base is at higher elevation. At 
the peak of the storm, during the passage of the 
front, the strong convective motions result in 
mixing of surface with higher altitude air. This 
period is usually also a period of maximum rain 
intensities. In the wake of the front, the very 
variegated air mass histories is reflected in the 
scattered nature of isotopic data. It appears that 
not only the isotopic values, but also the amount 
effect is controlled primarily by the large-scale 
motion of the air masses and in particular by the 
degree of vertical mixing of the air layers above 
the Mediterranean. (Stoehr-PTT) 

W90-11967 


MEASUREMENTS OF CLOUD WATER DEPO- 
SITION ON VEGETATION USING A LYSIME- 
TER AND A FLUX GRADIENT TECHNIQUE. 
Institute of Terrestrial Ecology, Edinburgh (Scot- 
land) 

D. Fowler, A. P. Morse, M. W. Gallagher, and T. 
W. Choularton. 

Tellus TELLAL, Vol. 42B, No. 3, p 285-293, July 
1990. 7 fig, 2 tab, 16 ref. 


Descriptors: *Acid rain, *Clouds, *Deposition, 
*Hydrologic budget, *Lysimeters, *Path of pollut- 
ants, *Vegetation, *Water pollution sources, Alti- 
tude, Sedimentation, Wind velocity. 


The deposition of cloud droplets onto moorland 
vegetation has been measured using two independ- 
ent methods. Vertical gradients in wind velocity 
and liquid water content (LWC) provided cloud 
deposition fluxes of typically 10 mg/sq m/s and 
deposition velocities in the range 21 to 39 mm/s 
for droplets with a number mean radius in the 
range 6 to 7 microns. In these conditions, the 
aerodynamic resistance provided the major limita- 
tion to deposition rates contributing 60% of the 
overall transfer resistance. Simultaneous measure- 
ments of net water exchange between the atmos- 
phere and the ground using a lysimeter showed 
that the bulk of the water was deposited as a vapor 
flux onto frozen soil within the lysimeter. The 
vapor deposition continued to dominate the water 
flux measurements until the frozen soil thawed. 
The measurements show that cloud water deposi- 
tion at Great Dun Fell (altitude 847 m asl) may 
increase annual wet deposited SO4(-2), NO3(-), 
H(+), and NH4(+) by 12%, but if such high 





Field 2—WATER CYCLE 


Group 2B—Precipitation 


altitude sites were afforested, the increase would 
be 44%. (Author’s abstract) 
W90-11968 


SULFUR DEPOSITION ONTO EUROPEAN 
FORESTS: THROUGHFALL DATA AND 
MODEL ESTIMATES. 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Physical Geography. 

For primary bibliographic entry see Field 5B. 
W90-11969 


ASSESSING AND FORECASTING EXTREME 
RAINFALL IN THE UNITED KINGDOM. 
Meteorological Office, Bracknell (England). 

C. G. Collier. 

Weather WTHRAL, Vol. 45, No. 4, p 103-112, 
April 1990. 7 fig, 1 tab, 22 ref. 


Descriptors: *Precipitation, *Rainfall, *Weather, 
*Weather forecasting, Assessments, Flood control, 
Flood protection, Model studies, Rainfall distribu- 
tion, Rainfall impact, Synoptic analysis, United 
Kingdom, Weather data collections. 


Forecasting rainfall and assessing its magnitude 
and frequency of occurrence in order to design 
structures to withstand the devastating effects of 
flooding have been high priorities in hydrometeor- 
clogy over many years. At present the different 
approaches to forecasting are usually not integrat- 
ed in a way which enables forecasters to use the 
products so produced in near real-time. If benefits 
are to be gained from the development of highly 
sophisticated observational systems, then there is 
an increasing need for closer cooperation between 
meteorologists, hydrologists, and emergency serv- 
ices on a real-time basis. There is a need to blend 
‘nowcasting’ (description of the weather now and 
up to three hours ahead) systems with mesoscale 
numerical model output to provide improved fore- 
casts of extreme rainfall events. (Stoehr-PTT) 
W90-11974 


FORECASTING 
UPDATE. 
Meteorological Office, Bracknell (England). 

M. N. Ward, C. K. Folland, K. Maskell, J. A. 
Owen, and D. P. Rowell. 

Weather WTHRAL, Vol. 45, No. 4, p 122-125, 
April 1990. 2 fig, 2 tab, 11 ref. 


SAHEL RAINFALL--AN 


Descriptors: *Africa, *Climatology, *Forecasting, 
*Meteorology, *Model studies, *Precipitation, 
*Rainfall, *Weather forecasting, Ocean circulation, 
Prediction, Sahel, Temperature, Weather data col- 
lections. 


Two forecasts of Sahel rainfall for the 1989 
summer season have been produced with the Gen- 
eral Circulation Models (GCMs) using June sea 
surface temperature anomalies (SSTAs), but with 
different initial atmospheric conditions. The first 
method used initial atmospheric conditions derived 
from the model which were taken from the 30th 
day of an earlier GCM forecast run using April 
SSTAs. This achieved a close balance between the 
model atmosphere and SSTs at the beginning of 
the forecast. This forecast method is similar to that 
used for the hindcasts. The second forecast started 
from observed initial atmospheric conditions for 
June 30, 1989. This forecast method benefits from 
any predictive power in the initial state of the 
atmosphere, but does not have the advantage of 
the close dynamical balance between the imposed 
SSTs and the model atmosphere. The results from 
both forecasts are provided. The second method 
produced a poor forecast and the first method was 
more accurate. Both methods forecast wetter con- 
ditions for 1989 than the empirical techniques. The 
reasons for these differences will be investigated 
with further experiments. The GCM has correctly 
predicted more rain in the west than in the east of 
the Sahel. (Stoehr-PTT) 

W90-11975 


DISASTER ALLEVIATION IN THE UNITED 
KINGDOM AND OVERSEAS. 
Meteorological Office, Bracknell (England). 


R. D. Hunt. 
Weather WTHRAL, Vol. 45, No. 4, p 133-138, 
April 1990. 1 fig, 2 tab, 4 ref. 


Descriptors: *Climates, *Design standards, *Disas- 
ters, *Floods, *Storms, *Weather forecasting, Ad- 
ministrative regulations, Design criteria, Design 
floods, Meteorological data collection, Rainfall, 
United Kingdom. 


Weather disasters occur widely and frequently 
around the world. Their effects can often be less- 
ened by careful building design, warnings to the 
public, improvements in forecasting, and planning 
for severe weather. In the United Kingdom, for 
example, the storm of October 15 and 16, 1987 led 
to a review of the way the Meteorological Office 
warns the emergency authorities of hazardous 
weather. As a result of this review, a three-tier 
system was developed. The Meteorological office 
network of Weather Centres uses the FLASH 
measure systems to alert emergency authorities on 
a local basis as well as local and national radio and 
TV stations. The criteria for issuance of tier 1 
FLASH messages are severe gales (mean speed > 
40 knots, gusts > 60 knots, snow (accumulation > 
2 cm/hr for 2 hr) blizzards (mean wind > 28 
knots), heavy rain (> 15 mm/3 hr), dense fog 
(visibility < 50 m) and wide speed icy roads. Tier 
2 warnings are also issued to the BBC monitoring 
unit. The criteria are fog (visibility < 200 m), rain 
( > 4 mm/hr for | hr or > 15 mm/10 hr), gale 
winds (mean speed > 34 knots, gusts > 43 knots) 
as well as any expected occurrences of snow, icy 
roads, or rapid thaw. Tier 3 are services to be 
arranged to meet any particular local requirements. 
(Stoehr-PTT) 

W90-11977 


RADAR’ SIGNAL nr IN 
WARM SEASON RAINSTORM: 

Envirotech Ltd., Salonika Speuase 

N. R. Dalezios, and N. Kouwen. 

Nordic Hydrology NOHYBB, Vol. 21, No. 1, p 
47-64, 1990. 7 fig, 5 tab, 23 ref. 


Descriptors: *Data interpretation, *Meteorological 
data, “Meteorology, *Model studies, *Radar, 
*Rainfall, *Rainstorms, *Remote sensing, Algo- 
rithms, Canada, Error analysis. 


There are several sources of error affecting the 
returned power of weather radar signals with an 
impact on the accuracy of radar rainfall measure- 
ments. A number of deterministic corrective tech- 
niques have been developed and alternatively used 
to consider non-rainfall echoes, signal attenuation, 
wind effect and Z-R relationships in radar rainfall 
measurements. Two commonly used statistics have 
been employed to assess the performance of the 
developed deterministic algorithms on point, as 
well as on areal, rainfall estimates. Eleven warm 
season storms have been selected to demonstrate 
the efficiency of the corrective techniques on point 
as well as areal, radar rainfall measurements. The 
results show that objective surface rainfall estima- 
tion analyses such as the bivariate objective analy- 
sis, which incorporates radar and raingage data 
sets, is affected by several sources of error. There 
are differences in the performance of the alternate- 
ly used corrective algorithms as inferred from the 
two statistics employed. Deterministic corrective 
techniques are still necessary for the ultimate im- 
provement of surface rainfall estimate. The selec- 
tion of the proper Z-R relationship does not have a 
significant impact on the analysis. (Korn-PTT) 


2C. Snow, Ice, and Frost 


NITRATE CONCENTRATIONS IN SNOW 
FROM REMOTE AREAS: IMPLICATION FOR 
THE GLOBAL NOX FLUX. 

New Hampshire Univ., Durham. Inst. for the 
Study of Earth, Oceans and Space. 

For primary bibliographic entry see Field 5B. 
W90-10570 


FRACTURE AND BREAKUP OF RIVER ICE 
COVER. 


National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

S. Beltaos. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 17, No. 2, p 173-183, April 1990. 13 fig, 2 tab, 
29 ref, append. 


Descriptors: *Ice breakup, *River ice, Ice cover, 
Ice thickness, Rivers, Runoff. 


When runoff begins, uplift pressures develop on 
the underside of the shore fast cover. Analysis 
shows that longitudinal cracks should form soon 
after runoff starts. Two cracks are normally pre- 
dicted, subdividing the cover into a main central 
part and two side strips. Where ice thickness is 
large or the channel is narrow, a single mid-chan- 
nel crack is predicted. Field observations support 
the theory. With increasing flow, the central por- 
tion of the cover may detach and become subject 
to transverse fractures. The latter could result from 
bending on vertical or horizontal planes. Vertical 
bending fracture requires extreme, wavelike slopes 
such as might prevail briefly during jam releases. 
Flow shear and the meandering planform of rivers 
cause horizontal bending manifested in commonly 
observed transverse crack patterns. The resulting 
separate ice sheets will be set in motion if there is 
enough room on the water surface between the 
river boundaries, thus initiating the breakup. This 
mechanism leads to a breakup forecasting criterion, 
called the boundary constraint, that explains past 
empirical findings and identifies the factors influ- 
encing various empirical coefficients. Another type 
of breakup is caused by ice-jam releases and forma- 
tion of breaking fronts whereby the ice cover is 
reduced to rubble before it moves. Little is known 
about the motion of breaking fronts but relevant 
field observations are reviewed. (Author’s ab- 
stract) 

W90-10714 


CONTENT OF CHLORIDE, NITRATE, AND 
SULPHATE IN SNOW SAMPLES COLLECTED 
FROM THE SNOWY MOUNTAIN REGION OF 
AUSTRALIA. 

Commonwealth Scientific and Industrial Research 
Organization, Sutherland (Australia). Analytical 
Chemistry Section. 

For primary bibliographic entry see Field 5B. 
W90-10746 


FREEZING NUCLEATION RATES == —_— 
SOLUTION DROPLETS MEAS 

TWEEN -30 C AND -40 C IN LABORATORY 
SIMULATIONS OF NATURAL CLOUDS. 

Colorado State Univ., Fort Collins. Dept. of At- 
mospheric Science. 

For primary bibliographic entry see Field 2B. 
W90-10798 


AIRBORNE GAMMA RADIATION SNOW 
WATER EQUIVALENT AND SOIL MOISTURE 
MEASUREMENTS AND SATELLITE AREAL 
EXTENT OF SNOW COVER MEASURE- 
MENTS: A USER’S GUIDE, VERSION 3.0. 
National Weather Service, Minneapolis, MN. Na- 
tional Remote Sensing Hydrology Program. 

T. Carroll, and M. Allen. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-177877. 
Price codes: A04 in paper copy, AOI in microfiche. 
November 1, 1988. 54p, 8 fig, 6 tab, 35 ref, 2 
append. 


Descriptors: *Computer programs, *Mapping, 
*Remote sensing, *Satellite technology, *Snow 
cover, *Soil water, Computers, Data acquisition. 


Reliable airborne snow water equivalent and soil 
moisture measurements are provided in real-time 
to National Weather Service (NWS) field offices 
upon request from NWS hydrologists. The air- 
borne data are collected routinely over a network 
of 1418 flight lines in 25 states and 6 Canadian 
provinces from January through mid-April. Air- 
borne snow survey missions and basins for cover- 
age are based on input from NWS field hydrologist 


and snow cover conditions across the country. The 





airborne snow water equivalent data are used to 
assess: (1) The above ground moisture held in the 
snowpack in the form of snow, ice lenses, ground 
ice, and standing water; (2) The above ground 
moisture plus some measure of the soil moisture 
above field holding capacity (which tends to re- 
spond hydrologically in a fashion similar to that of 
snow water equivalent); and/or (3) The aggregate 
change in both the above ground moisture and the 
total soil moisture from some previously estab- 
lished measurement (e.g., a fall airborne soil mois- 
ture survey). Mapping areal extent of snow cover 
with digital satellite data provides an effective 
means to assess snow cover conditions over large 
areas of the country in near real-time. The areal 
extent of snow cover data are distributed electroni- 
cally to field hydrologists for application in specif- 
ic operational and research hydrology programs. 
The snow cover mapping technique described in 
this study was recently developed in Kansas City 
using GOES satellite data. The Airborne Snow 
Survey Section and the Satellite Hydrology Sec- 
tion of the National Remote Sensing Hydrology 
Program maintain a number of operational data- 
bases which are available to end-users upon re- 
quest. Included in the program databases are: (1) 
airborne flight line database; (2) historic airborne 
snow water equivalent and soil moisture measure- 
ments made since 1980; (3) airborne flight line 
network maps; (4) satellite snow cover mapping 
total database; (5) satellite snow cover mapping 
elevation zone database; (6) historic, digital satel- 
lite areal extent of snow cover data since the 1985 
snow cover mapping season; and (7) area/elevation 
curves derived from the digital elevation model 
data for 275 major river basins in the West by 
USGS regions. (Lantz-PTT) 

W90-11070 


FATE OF ICE NUCLEATION-ACTIVE PSEU- 
DOMONAS SYRINGAE STRAINS IN ALPINE 
SOILS AND WATERS AND IN SYNTHETIC 
SNOW SAMPLES. 

Genecor International, Rochester, NY. 

For primary bibliographic entry see Field 5B. 
W90-11912 


RADAR STUDY OF THE SNOWFALL IN 
SOUTH-WEST CORNWALL ON 12 JANUARY 


W. S. Pike. 
Meteorological Magazine MTMGAS, Vol. 119, 
No. 1414, p 97-102, May 1990. 5 fig, 4 ref. 


Descriptors: *Drifting snow, *Precipitation, 
*Radar, *Snow, *Weather, Clouds, Cornwall, 
England, Remote sensing, Weather satellites. 


A heavy snowfall affecting southwest Cornwall 
during January 1987 was analyzed using surface 
observations. The fine mesh (2 km x 2 km), 70 km- 
rang, radar installation at Camborne, and AVHRR 
satellite pictures to determine its causes, geographi- 
cal extent and temporal limits. There was a close 
relationship between Camborne radar returns and 
the snow depths measured in southwest Cornwall 
on January 12. When integrated over six-hour peri- 
ods, the radar data gave good indications of aver- 
age snowfall intensity experienced over specific 
time spans, clearly indicating the regions in which 
at least moderate snowfall predominated, taking 
the form of heaviest accumulations affecting a 25 
km wide belt whose axis lay from approximately 
Falmouth to Penzance. (Stoehr-PTT) 

W90-11953 


RE-EVALUATION OF ANTEVS’ NEW ENG- 
LAND VARVE CHRONOLOGY AND NEW RA- 
DIOCARBON DATES OF SEDIMENTS FROM 
GLACIAL LAKE HITCHCOCK. 

Tufts Univ., Medford, MA. Dept. of Geology. 
For primary bibliographic entry see Field 2J. 
W90-11978 


ESTIMATING THE VARIANCE OF AIR- 
BORNE SNOW WATER EQUIVALENT ESTI- 
MATES USING COMPUTER SIMULATION 
TECHNIQUES. 

Arizona State Univ., Tempe. 


WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


S. S. Carroll, and T. R. Carroll. 
Nordic Hydrology NOHYBB, Vol. 21, No. 1, p 
35-46, 1990. 7 fig, 1 tab, 8 ref. 


Descriptors: *Computer models, *Gamma radi- 
ation, *Model studies, *Remote sensing, *Simula- 
tion analysis, *Snow, *Snow cover, *Snow sur- 
veys, Computer programs, Error analysis, Flood 
forecasting, River forecasting. 


Estimates of snow water equivalent derived from 
measurements of the attenuation of terrestrial 
gamma radiation vary as a function of several 
known sources of error. The major sources of 
error investigated include: (1) the uncertainties as- 
sociated with radiation count rates, (2) the de- 
creased signal caused by increased snow water 
equivalent, (3) the uncertainty associated with the 
estimates of ground-based soil moisture measure- 
ments, (4) the variation due to differences in the 
lengths of flight lines, and (5) biases caused by 
variance in the snow water equivalent and by 
forest biomass along the flight line. A computer 
simulation of the physically-based model used to 
obtain estimates of snow water equivalent was 
developed and the variance in estimates of snow 
water equivalent investigated using simulation 
techniques. The simulation results indicate that the 
error in airborne snow water equivalent estimates 
made in both forested and open environments with 
up to 60 cm of snow water equivalent is less than 
12% of the estimate for typical flight lines. The 
results can aid National Weather Service hydrolo- 
gists in improving river and flood forecasts, water 
supply forecasts, and spring flood outlooks for 
large areas of the United States and Canada. (Au- 
thor’s abstract) 


MASS BALANCE OF THE TAKU GLACIER, 
ALASKA FROM 1946 TO 1986. 

Nichols Coll., Dudley, MA. Dept. of Environmen- 
tal Science. 

M. S. Pelto, and M. M. Miller. 

Northwest Science NOSCAX, Vol. 64, No. 3, p 
121-130, May 1990. 7 fig, 1 tab, 18 ref. 


Descriptors: *Alaska, *Glacial surges, *Glacier 
balance, *Glaciers, *Glaciology, *Taku Glacier, 
Arctic zone, Climatic changes. 


The Taku Glacier is a temperate, maritime glacier 
of the Juneau Icefield, southeast Alaska. This gla- 
cier is the largest of the icefield, and has advanced 
6.8 km since 1890. Since 1948 the glacier has 
advanced 1.6 km. The mass balance measured on 
the Taku Glacier is a surface balance and standard 
stratigraphic methods are used to determine the 
mass balance. The mass balance record of the Taku 
Glacier (1946-1986) indicates that the glacier’s con- 
tinued advance has been due to positive mass bal- 
ance. The mean annual balance during the 1946 to 
1986 period was 0.37 m/yr of water equivalent. 
Due to the large surplus balance of the previous 40 
yr the Taku Glacier will continue to advance for 
the remainder of this century. The annual balance 
record for the Taku Glacier and Juneau weather 
records indicate a significant climatic fluctuation 
beginning ‘n 1976. Temperatures increased sharply 
for each season of the year in the Arctic Basin 
during this period. The true nature of the climatic 
trend is unclear. (Author’s abstract) 

W90-11987 


FROST DISTRIBUTION AND OCCURRENCE 
ON A RANGELAND WATERSHED IN SOUTH- 
WEST IDAHO. 

Idaho Univ., Moscow. 

D. Burton, C. L. Hanson, and M. Molnau. 
Northwest Science NOSCAX, Vol. 64, No. 3, p 
140-149, May 1990. 4 fig, 3 tab, 22 ref. 


Descriptors: *Frost, *Frozen ground, *Precipita- 
tion, *Soil water, Air temperature, Altitude, 
Floods, Freezing, Idaho, Rangelands, Snow cover, 
Soil erosion, Watersheds. 


In the Pacific Northwest, one of the primary 
causes of severe flooding and soil erosion is rain 
and/or snowmelt on frozen soil. The effect of 
location on a watershed and the associated ante- 


cedent soil water (fall precipitation), air tempera- 
ture, and snow cover on depth and occurrence of 
soil frost was studied. Hydrologic and climatic 
data from three sites in southwestern Idaho for the 
1976 through 1984 winter seasons were examined. 
Maximum seasonal frost depths averaged 42 cm at 
the lowest elevation site where fall precipitation 
was the least and snow cover at the time of maxi- 
mum frost depth averaged only 1 cm. At the mid 
and highest elevation sites, the maximum seasonal 
frost depths averaged 26 and 24 cm, respectively. 
Snow cover averaged 9 and 44 cm at the time of 
maximum frost depth at the upper two sites. Air 
temperatures at the higher elevations were colder 
and remained colder longer than at the lower 
elevation sites; however, frost penetration at the 
high elevations was less because of deeper snow 
cover and more fall precipitation. In general, the 
low elevation site had the deepest maximum soil 
frost depth because of dry soil conditions, lack of 
snow cover, and cold night temperatures. Because 
of snow cover and warmer night temperatures at 
the mid elevation site, average maximum soil frost 
depth at the mid and high elevation sites was about 
the same which was a little more than one-half of 
the average maximum frost depth at the low eleva- 
tion site. (Author’s abstract) 

W90-11988 


2D. Evaporation and Transpiration 


MODELLING SOIL WATER STATUS IN COM- 
PLEX TERRAIN. 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of Water 
Resources. 

E. M. O’Loughlin. 

Agricultural and Forest Meteorology AFMEEB, 
Vol. 50, No. 1/2, p 23-38, April 1990, 2 fig, 30 ref. 


Descriptors: *Evapotranspiration, *Forest hydrol- 
ogy, *Forest watersheds, *Model studies, *Soil 
water, *Terrain analysis, Catchments, Computer 
models, Drainage patterns, Forest management, 
Hydrographs, Subsurface water, Water yield, Wa- 
terlogging. 


Evidence for spatial variation in soil moisture in 
natural landscapes is examined in terms of recent 
theoretical work on shallow subsurface flows 
driven by topographic gradients. The lateral water 
fluxes set up conditions across the terrain which 
result in variable soil moisture that is relevant to 
the hydrologic behavior and management of for- 
ests. Current approaches to understanding the be- 
havior of three-dimensional catchments are sum- 
marized. Modeling strategies used in research and 
management that are especially relevant to forest 
operations, hydrograph generation, waterlogging 
changes in water yield, and ecological modeling 
are outlined. A modeling framework for terrain 
analysis adapts a digital elevation model to the 
requirements of physical process modeling of sub- 
surface water movement. This allows the drainage 
behavior of terrain of an arbitrary complexity to be 
characterized. Computations are organized around 
a natural coordinate system defined by contours 
and their orthogonals so that relevant equations are 
solved along streamtubes, in one dimension only. 
This simplification has implications both for the 
complexity of software and the hardware needed 
to run it. The framework allows the mathematics 
of individual physical processes to be superposed 
and integrated across catchments, and suggests that 
relative soil moisture status, as well as waterlog- 
ging, can be predicted fairly easily. Linkages be- 
tween the design of field process studies and the 
overall modeling strategy are proposed. (Davis- 


PTT) 
W90-10524 


EVAPORATION FROM A PINE FOREST-- 
USING THE AERODYNAMIC METHOD AND 
BOWEN RATIO METHOD. 
Freiburg Univ. (Germany, 
gisches Inst. 

R. Vogt, and L. Jaeger. 
Agricultural and Forest Meteorology AFMEEB, 
Vol. = No. 1/2, p 39-54, April 1990. 8 fig, 1 tab, 
27 ref. 


F.R.). Meteorolo- 
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Descriptors: *Evaporation, *Evapotranspiration, 
*Forest hydrology, *Hydrologic budget, *Pine 
trees, Energy, Mathematical studies, Rhine River 
Basin, West Germany. 


Hourly values of the water balance of a pine forest 
in the southern part of the Upper Rhine valley in 
southwest Germany were calculated. The evalua- 
tions covered a period of 1.5 years. The wind 
profile parameters from 1981 to 1986 were estimat- 
ed and the sensible heat flux during the period 
from August 1985 to December 1986 were calcu- 
lated using the aerodynamic method. Using the 
energy balance equation, evaporation values were 
derived. Evaporation was 736 mm using the aero- 
dynamic method; with the water balance method, 
a value of 826 mm was obtained during the moni- 
toring period. The 826 mm value is probably 5% 
to 10% too high because of a possible loss through 
percolation. The aerodynamic method is very sen- 
sitive to the value of d. A 10% difference in d leads 
to a corresponding difference in the evaporation 
estimate. Additional calculation to compare the 
results with the Haude formula and the Priestley- 
Taylor equation confirmed that they should be 
applied only for ‘potential evapotranspiration’ esti- 
mates. The water balance calculated by means of 
the profile method is suitable for examination of 
empirical evapotranspiration formulae. (Author’s 
abstract) 

W90-10525 


MULTIPLICATION OF MICROORGANISMS 
IN AN EVAPORATIVE AIR COOLER AND 
POSSIBLE INDOOR AIR CONTAMINATION. 
California Dept. of Health Services, Berkeley. Air 
and Industrial Hygiene Lab. Section. 

For primary bibliographic entry see Field 5B. 
W90-10754 


PREDICTING DAILY EVAPOTRANSPIRA- 
TION (ET SUB D) FROM SHORT-TERM 
VALUES. 

Arizona Univ., Tucson. Dept. of Agricultural En- 
gineering. 

M. Yitayew, and P. Brown. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 387-398, 1990. 
6 fig, 2 tab, 12 ref. Western Regional Project W- 
178. 


Descriptors: *Evapotranspiration, *Irradiation, 
*Mathematical analysis, *Prediction, *Remote 
sensing, Arizona, Clouds, Diurnal variation, Mon- 
soons, Seasonal variation, Weather. 


Application of a remote sensing technique for esti- 
mating regional evapotranspiration requires ex- 
trapolation of instantaneous values to periods on 
the order of 1 day or more to be of practical use. A 
method for developing an extrapolation coefficient 
based on earth-sun geometry is presented. An al- 
ternative method for deriving the irradiance ratio 
originally proposed by Jackson and others was 
devised. The validity of the derivation method and 
the applicability of the irradiance ratio concept for 
estimating daily evapotranspiration were evaluated 
using year-long regional values of measured 
Penman evapotranspiration at four locations in Ar- 
izona. The irradiance ratio technique provides 
good first-order estimates of daily evapotranspira- 
tion during the spring and summer months under 
clear-sky conditions. Estimates made prior to solar 
noon typically need to be corrected upward by 10- 
20%. Correction factors decline later in the day, 
dropping to about 10% at solar noon and near zero 
at 1500 LST. The magnitude of the correction 
factor appears to be related to both time of day and 
day of the year, and may require local calibration. 
As expected, the irradiance ratio method is far less 
accurate when daily irradiance patterns are highly 
asymmetric. Therefore, the method is less suitable 
for areas with distinct morning or afternoon 
cloudy periods, such as occur in southeast Arizona 
during the monsoon season. The method has po- 
tential if the instantaneous measurement is taken at 
or near solar noon. (Rochester-PTT) 

W90-11495 


POTENTIAL EVAPOTRANSPIRATION AND 
THE LIKELIHOOD OF FUTURE DROUGHT. 


National Aeronautics and Space Administration, 
New York. Goddard Inst. for Space Studies. 

D. Rind, R. Goldberg, J. Hansen, C. Rosenzweig, 
and R. Ruedy. 

Journal of Geophysical Research (D) Atmospheres 
JGRDE3, Vol. 95, No. 7, p 9983-10,004, June 20, 
1990. 6 fig, 7 tab, 70 ref. 
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The likelihood of future drought is studied on the 
basis of two drought indices calculated from the 
Goddard Institute for Space Studies general circu- 
lation model transient and doubled CO2 climate 
changes. Both indices show increasing drought for 
the US during the next century, with effects be- 
coming apparent in the 1990s. At the present rate 
of greenhouse gas increase, model results suggest 
that severe drought (5% frequent today) will 
occur about 50% of the time by the 2050s. The 
results are driven by the large increases in evapo- 
transpiration potential (Ep) associated with simu- 
lated climatic warming. Ep increases most where 
the temperature is highest. Atmospheric demand 
becomes greater than supply for most of the globe 
by the latter half of the next century. Large Ep 
changes can lead to soil moisture deficits and vege- 
tation desiccation as implied by climate models. A 
lack of realistic surface models has led to drought 
intensity understatement. Goddard Institute for 
Space Studies general circulation model is respon- 
sible for this lack. Global precipitation can not 
keep pace with increased demand over land be- 
cause the land surface warms more than the ocean 
surface. This effect, along with greater atmospher- 
ic opacity, reduces low level gradients and evapo- 
ration from the ocean. If the forecast temperature 
changes come to pass, these conclusions suggest 
that drought conditions will increase dramatically. 
(Lantz-PTT) 
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ESTIMATES OF NATURAL SOIL-DRAINAGE 
VOLUMES IN SOUTH DAKOTA. 

South Dakota State Univ., Brookings. Dept. of 
Plant Science. 

For primary bibliographic entry see Field 2G. 
W90-11965 
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RIVER FLOW SIMULATION: 
AND DEVELOPMENTS. 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 7C. 
W90-10540 
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FIXATION OF DISSOLVED SILICATE AND 
SEDIMENTATION OF BIOGENIC SILICATE 
IN THE LOWER RIVER RHINE DURING 
DIATOM BLOOMS. 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

For primary bibliographic entry see Field 5C. 
W90-10567 


CHANGING METHODS FOR COASTAL 
FLOOD HAZARD ASSESSMENTS FOR THE 
NATIONAL FLOOD INSURANCE PROGRAM. 
Federal Insurance Administration, Washington, 
DC. 


For primary bibliographic entry see Field 6F. 
W90-10586 


PROCEEDINGS OF THE ADVANCED SEMI- 
NAR ON ONE-DIMENSIONAL, OPEN-CHAN- 
NEL FLOW AND TRANSPORT MODELING. 
June 15-18, 1987, National Space Technology Lab- 
oratory, Bay St. Louis, Mississippi. USGS Water- 
Resources Investigations Report 89-4061, 1989. 
99p. Compiled by Raymond W. Schaffranek. 


Descriptors: *Channel flow, *Computer models, 
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cal models, *Model studies, *Open-channel flow, 
*Unsteady flow, BRANCH model, Differential 
equations, Discharge hydrographs, Hydraulic 
models, Mathematical equations, Saline water in- 
trusion, Simulation analysis, Stream gages, Tidal 
hydraulics. 


In view of the increased use of mathematical/ 
numerical simulation models, of the diversity of 
both model investigations and informational 
project objectives, and of the technical demands of 
complex model applications by U.S Geological 
Survey personnel, an advanced seminar on one- 
dimensional open-channel flow and transport mod- 
eling was organized and held on June 15-18, 1987, 
at the National Space Technology Laboratory, 
Bay St. Louis, Mississippi. Principal emphasis in 
the seminar was on one-dimensional flow and 
transport model-implementation techniques, oper- 
ational practices, and application considerations. 
The purposes of the seminar were to provide a 
forum for the exchange of information, knowledge, 
and experience among model users, as well as to 
identify immediate and future needs with respect 
to model development and enhancement, user sup- 
port, training requirements, and technology trans- 
fer. The seminar program consists of a mix of 
topical and project presentations by Geological 
Survey personnel. This report is a compilation of 
short papers that summarize the presentations 
made at the seminar. (See W90-10653 thru W90- 
10667) (Tappert-PTT) 
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ONE-DIMENSIONAL EQUATIONS OF UN- 
STEADY OPEN-CHANNEL FLOW. 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

J. K. Lee. 

IN: Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 6-10. 6 ref. 
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*Mathematical models, *Model studies, *Open- 
channel flow, *Unsteady flow, Continuity equa- 
tion, Differential equations, Froude number, Kine- 
matic wave theory, Mannings equation, Mathemat- 
ical equations, Simulation analysis, Storage equa- 
tion, Uniform flow, Varied flow. 


If several limiting assumptions are valid, flow in a 
waterbody can be represented by one-dimensional 
equations of unsteady open-channel flow. The 
equations can be expressed in a number of forms of 
varying complexity, depending upon the choice of 
dependent variables used in their formulation and 
on possible additional limiting assumptions which 
allow various terms to be excluded. The assump- 
tions are related to the physical characteristics of 
water and water flow, characteristics of the flow 
channel, and the effects of boundary friction and 
turbulence. With the assumptions, unsteady open- 
channel flow can be described by two dependent 
variables, either flow discharge and water surface 
elevation or flow velocity and cross-sectional area. 
These variables are expressed as a function of 
distance and time at a given cross section. The 
equations are derived from the principles of con- 
servation of mass and momentum. Additional vari- 
ables may be included to account for wind effects, 
the Coriolis effect, overbank storage, and other 
influences. Equations are formulated for unsteady 
gradually varied flow, steady gradually varied 
flow, steady uniform flow (the Manning equation), 
and other variations. More rudimentary continuity- 
based equations, such as the kinematic wave equa- 
tion and storage-routing equations, are inherently 
more empirical and considerable caution must be 
exercised in their use. Models employing the full 
dynamic equations for simulating unsteady open- 
channel flow should be used whenever possible. 
(See also W90-10652) (Tappert-PTT) 
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EVOLUTION AND OPERATIONAL STATUS 
OF THE BRANCH-NETWORK UNSTEADY 
FLOW MODEL. 

= Survey, Reston, VA. Water Resources 


R W. Schaffranek. 

IN: Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 14-16. 5 ref. 
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The branch-network (BRANCH) unsteady-flow 
model was originally formulated, developed, and 
tested during the 1976-1989 time period within the 
National Research Program of the Water Re- 
sources Division of the U.S. Geological Survey, 
and documented in 1981. Subsequent to its original 
development and documentation, the model has 
undergone a number of revisions as new features 
and capabilities have been incorporated. The 
model is well-suited for simulation of regulated, 
tidal, or meteorological-driven flows in such di- 
verse upland or coastal open-channel configura- 
tions as singular river reaches, rivers comprised of 
contiguous multiple reaches, and networks of 
channels connected in sequential order, dendritic 
arrangements, or looped patterns. The model nu- 
merically solves a complete set of the one-dimen- 
sional, unsteady, open-channel flow equations 
using an implicit finite-difference scheme. Model 
attributes such as initial conditions, boundary con- 
ditions, cross-sectional geometry, frictional resist- 
ance, and solution method parameters are user- 
selected. The model is coded in standard Fortran 
77 and offers user-friendly interactive model setup, 
input-output formats, plotting capabilities, and unit 
selection. The model has been compiled, executed, 
and tested on a variety of computer systems using 
various Fortran 77 compilers. The BRANCH 
model is currently used at nearly 40 sites conduct- 
ed by more than a dozen Geological Survey of- 
fices, and is the recognized standard for simulation 
of open-channel flow within the U.S. Geological 
Survey. (See also W90-10652) (Tappert-PTT) 
W90-10654 


APPLICATION OF THE BRANCH MODEL TO 
DETERMINE FLOW IN THE ALABAMA 


RIVER. 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

C. R. Bossong, and H. H. Jeffcoat. 

IN: Proceedings of the Advanced Seminar on One- 


Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 23-26. 4 fig, 2 ref. 
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The branch-network (BRANCH) unsteady flow 
model has been applied to a regulated reach of the 
Alabama River where conventional methods used 
to compute discharge are inadequate. The study 
area includes about 60 miles of riverine channel in 
and near the coastal plain of southeastern Alabama. 
Three hydroelectric facilities have a strong influ- 
ence on flow through the study area, and an addi- 
tional structure creates backwater conditions at the 
downstream end of the study area. The river 
system was divided into a network of 21 branches 
and 58 channel segments, and the schematization 
included seven external boundaries. Data such as 
stages, velocities, and discharges at the down- 
stream boundary, stages at various points within 
the reach, and tributary inflows were available 
from U.S. Geological Survey records. Additional 
data was obtained from the U.S. Army Corps of 
Engineers or the power company. The BRANCH 


model was used to compute flow for a 72-hour 
period in March, 1979, employing a 5-minute time 
step, a finite-difference weighting factor of 1.0, and 
flow-resistance coefficients ranging form 0.035 to 
0.050 throughout the branches of the network. 
Computed discharges are about 10 percent lower 
than observed values at the highest rates that oc- 
curred during the simulation, and are slightly out 
of phase with observed values. (See also W90- 
10652) (Tappert-PTT) 
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APPLICATION OF THE BRANCH AND LIM 
MODELS TO THE COOSA RIVER, ALABAMA, 
Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

C. R. Bossong. 

IN: Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 27-29. 2 fig, 3 ref. 
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The branch-network (BRANCH) unsteady-flow 
and Lagrangian transport (LTM) models were ap- 
plied to a reach of the Coosa River in Alabama. 
Flow in the reach is regulated and varies from 600 
cfs to greater than 30,000 cfs. Conventional meth- 
ods used to compute discharges have been inad- 
equate, particularly during low flow conditions. 
The BRANCH and LTM models were evaluated 
for their adequacy in investigating discharge rate 
and constituent transport conditions. A 22-mile 
reach of the Coosa River was schematized into a 
system of five branches that include 10 segments 
defined by a total of 11 cross-sections. The sche- 
matization included an external boundary at the 
upstream and downstream ends of the reach, and 
three internal junctions. Two of the junctions were 
at USGS gaging stations. Most of the data used to 
apply the models were collected by the USGS. 
Calibration for the BRANCH model was limited 
to adjusting the flow-resistance coefficients. Al- 
though peak discharges computed by the model 
were lower than those computed with existing 
ratings, the model was successful in computing 
hydrographs that closely matched observed values 
with respect to magnitude, shape, and phase. The 
LTM model was applied to the same schematiza- 
tion as the BRANCH model to simulate the trans- 
port of rhodamine dye through the reach. The 
LTM was reasonably successful in simulating the 
magnitude and timing of dye transport to and 
through the cross section at the base gage. (See 
also W90-10652) (Tappert-PTT) 
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ONE-DIMENSIONAL FLOW MODELING OF 
THE ST. JOHNS RIVER AT JACKSONVILLE, 
FLORIDA. 

Geological Survey, Orlando, FL. Water Resources 
Div. 


P.S. Hampson. 

IN: Pocsuedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 31-34. 2 fig, 4 ref. 
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The St. Johns River originates in a series of 
marshes almost 300 miles from its mouth in St. 
Lucie County, Florida. The average gradient of 
the river is 0.1 ft/mi, which results in a measurable 
tidal response as far upstream as Lake George, 106 
miles from the mouth. Several measurement meth- 


WATER CYCLE—Field 2 


Streamflow and Runoff—Group 2E 


ods and velocity meter installations have been uti- 
lized at a gaging station located on Main Street in 
Jacksonville, including the Lobe-area method and 
both mechanical and electromagnetic velocity 
meters. Comparing discharge measurements at the 
Main Street stations with results from upstream 
stations indicated a serious underestimation prob- 
lem with the Main Street gage. In 1985, the deci- 
sion was made to attempt to compute discharges 
for the St. Johns River using the branch-network 
(BRANCH) unsteady flow model. The study area 
was a five-mile reach of the river that included the 
Main Street gaging station. Stage recorders in- 
stalled in 1986 were used to determine boundary 
conditions. The initial model discretization includ- 
ed one branch and three segments bounded by four 
cross-sections. The model was calibrated with dis- 
charge data collected in November, 1986. Dis- 
charge data were compared for a measured profile, 
an electromagnetic velocity probe, and the 
BRANCH model. The model results showed 
better agreement with the observed discharge 
values than the electromagnetic velocity probe 
data. (See also W90-10652) (Tappert-PTT) 
W90-10657 


FLOW MODEL OF SAGINAW RIVER NEAR 
SAGINAW, MICHIGAN. 

Geological Survey, Lansing, MI. Water Resources 
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D. J. Holtschlag. 

IN: Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
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USGS Water-Resources Investigations Report 89- 
4061, 1989. p 35-38. 2 fig, 2 ref. 


Descriptors: *BRANCH model, *Computer 
models, *Discharge hydrographs, *Flow models, 
*Hydrographs, *Michigan, *Model studies, *Sagi- 
naw River, *Stream discharge, *Streamflow, Com- 
puter programs, Mannings equation, Open-channel 
flow, Rivers, Stream gages, Unsteady flow. 


A branch-network (BRANCH) unsteady-flow 
model was developed for the Saginaw River in 
Michigan to provide streamflow data to support 
solute-transport studies. Stage data have been col- 
lected on the Saginaw River since 1904. A slope 
rating has been developed for computing dis- 
charges greater than 10,000 cfs. For modeling pur- 
poses the Saginaw River is depicted as a series of 
11 channel reaches or branches, with three addi- 
tional branches representing the main tributaries in 
the study area. Although the drainage areas of 
these tributaries are relatively small, the storage 
capacities of their lower reaches are important. 
Branches are further divided into segments to 
better estimate local hydraulic conditions. Eleven 
internal junctions define the hydraulic relationships 
of the river system. Stage and discharge data at 
five external boundaries and wind data constituted 
boundary conditions for the flow simulations. The 
model was calibrated by adjusting Manning’s n 
values, gage-datum references, and varying the 
water-surface drag coefficient of the wind-stress 
term to minimize differences between measured 
and simulated instantaneous streamflow values. A 
value of 0.0026 for the water-surface drag coeffi- 
cient produced the most accurate model results. 
Comparison of model results with measured values 
indicate that the model can accurately simulate 
streamflow discharge for open-water conditions 
throughout the range of discharges normally en- 
countered in the Saginaw River. (See also W90- 
10652) (Tappert-PTT) 
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FLOW AND TRANSPORT MODEL OF THE 
ATLANTIC INTRACOASTAL WATERWAY IN 
THE GRAND STRAND AREA, SOUTH CARO- 
LINA. 
R. E. Schuck-Kolben. 
IN: Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 42-44. 4 ref. 
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The South Carolina district of the U.S. Geological 
Survey, Water Resources Division, is currently 
modeling flow and monitoring water quality in the 
Atlantic Intracoastal Waterway (AIW). The rapid- 
ly growing resort area along South Carolina’s 
Grand Strand faces severe constraints on local 
water supply and wastewater disposal. Due to 
falling water levels in the local aquifer the city of 
Myrtle Beach is preparing to augment its water 
supply with fresh water from the AIW, discharged 
primarily from the Waccamaw and Pee Dee 
Rivers. The present emphasis is to apply the 
branch-network (BRANCH) unsteady-flow model 
and the new Branched Lagrangian Transport 
Model (BLTM) to the AIW, to describe the 
system with respect to flow and assimilative capac- 
ities for optimization of intake and outfall loca- 
tions. Stage boundary-value data are being collect- 
ed at 20 stilling well gages. Temperature, pH, 
specific conductance, and dissolved oxygen data 
are being collected at ten monitoring stations. Dis- 
charge measurements are being collected in the 
AIW itself, to augment 40 years of historical 
records for the major tributaries. The channel 
schematization will consist of 23 branches, 56 
cross-sections, and 12 internal junctions. Study dif- 
ficulties include the setup of leveling equipment in 
swampy conditions, limited accuracy of discharge 
measurements during periods of low velocities, 
extensive overbank conditions that are difficult to 
quantify, and lack of funding. (See also W90- 
10652) (Tappert-PTT) 
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DAKOTA/SOUTH DAKOTA. 
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LOUISIANA. 

Geological Survey, Baton Rouge, LA. Water Re- 
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IN: Proceedings of the Advanced Seminar on One- 
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Modeling. June 15-18, 1987, National Space Tech- 
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The branch-network (BRANCH) unsteady-flow 
model is being used to model the flow of the lower 
Calcasieu River near Lake Charles, Louisiana, 
with the objective of aiding officials charged with 
regulating the discharge of effluent to the river. 
Water movement in the river is a function of the 
channel configuration, freshwater inflow, tidal 
action, and wind effects. A saltwater barrier, locat- 
ed immediately upstream from Lake Charles, is 
designed to minimize the movement of seawater 
into the stream channels north of the lake. Tidal 
action is the dominant factor governing water 
movement in the lower Calcasieu River. The 
BRANCH model has been used to simulate contin- 
uous discharges at several locations in the study 
reach. The study reach was divided into 13 
branches, represented by 29 cross-sections. Bound- 
ary conditions consisted of stages collected hourly 
at the saltwater barrier and at Burton’s Landing, 
the downstream end of the study area. Eight sets 
of discharge measurements, collected with a direc- 


tional velocity meter, were used to calibrate and 
verify the model. Calibration runs had an average 
error of 13.9 %, while verification runs had an 
average error of 29.6 %. The sizable error of the 
verification runs can be partially attributed to the 
lower discharge periods in which flow stratifica- 
tion occurred. Because there are no other practical 
methods currently available to compute daily dis- 
charge in the study reach, the one-dimensional 
BRANCH model will continue to be evaluated 
and improved. (See also W90-10652) (Tappert- 


PTT) 
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BRANCH FLOW MODEL OF THE KNIK AND 
MATANUSKA RIVERS, ALASKA. 

Geological Survey, Anchorage, AK. Water Re- 
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IN: Proceedings of the Advanced Seminar on One- 
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4061, 1989. p 62-64. 4 ref. 
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A study of the combination riverine-estuarine 
reach of the Knik and Matanuska Rivers has been 
conducted by the U.S. Geological Survey, to pro- 
vide hydrologic and hydraulic data for use in the 
design of additional bridge crossings of the two 
rivers. Both rivers originate at large glaciers in the 
Chugach Mountains and empty into Cook Inlet, 
and are characterized by a complex system of 
interconnected channels that meander across a 
wide floodplain. The branch-network (BRANCH) 
unsteady-flow model has been used to evaluate the 
hydraulic characteristics of the Knik-Matanuska 
river system. Implementation of the model re- 
quired input of cross-sectional geometry data at 
critical locations throughout the network of chan- 
nels, as well as time series of boundary-value stage 
and/or discharge data at the upstream and down- 
stream extremities of the study reaches. Three sets 
of discharge data were collected for calibration 
and verification purposes. Intermittent flow in 
overflow channels posed a problem in model im- 
plementation. Accommodating this problem cre- 
ated difficulties in calibrating the model at low 
flows; because the objective of the study is to 
develop tools for analyzing flood flows, calibration 
of the model in the high discharge range is more 
critical. Simulations were run that synthesized dif- 
ferent bridge configurations and were found to aid 
in optimizing the bridge design. (See also W90- 
10652) (Tappert-PTT) 
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FLOW DETERMINATION FOR OHIO RIVER 
AT GREENUP DAM AND LOUISVILLE, KEN- 
TUCKY. 
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IN: Proceedings of the Advanced Seminar on One- 
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The branch-network (BRANCH) unsteady-flow 
model is being used by the Kentucky District of 
the U.S. Geological Survey to compute average 
daily streamflows at two sites on the Ohio River. 
The flow of the Ohio River along the Kentucky 
border is regulated by a series of high-lift dams. No 
significant inflow occurs in either of the study 


reaches. The Greenup Dam site at river mile 342 
was established in 1968. Prior to implementation of 
the BRANCH model in 1984 flow was computed 
using control structure formulas or a slope-station 
computational technique. Both the base and auxil- 
iary gage (14 miles downstream) for Greenup Dam 
are stilling wells. The Louisville station was estab- 
lished in 1928. Prior to the implementation of the 
BRANCH model in 1985 discharge had been com- 
puted using a slope-rating technique. The base 
gage at Louisville is a stilling well and the auxiliary 
gage, 20 miles downstream, is a manometer. Dis- 
charge measurements are conducted approximately 
four times a year at both the Greenup and Louis- 
ville sites. Discharges calculated at both sites by 
the BRANCH model generally compare very well 
with those computed by the slope rating. Average 
daily discharges using the two methods generally 
agree within 5 %, although discharges less than 
50,000 cu ft/sec may vary by more than 10 %. (See 
also W90-10652) (Tappert-PTT) 

W90- 10665 


FLOW MODEL OF THE HUDSON RIVER 

FROM ALBANY TO NEW HAMBURG, NEW 

YORK. 

— Survey, Albany, NY. Water Resources 
iv. 

For primary bibliographic entry see Field 2L. 

W90-10666 


SIMULATION OF DEBRIS FLOWS USING 
THE HYDRAUX MODEL. 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

R. P. Hansen. 

IN: Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 74-76. 2 fig, 5 ref. 


Descriptors: *Computer models, *Debris flow, 
*HYDRAUX model, *Model studies, * Volcanoes, 
Computer programs, Lahars, Mannings equation, 
Mount St Helens, North Toutle River, Unsteady 
flow, Washington. 


Debris flows pose a potential life-threatening 
hazard and can cause considerable damage. Debris 
flow characteristics can differ significantly from 
one event to another as well as within a single 
event. Much information has been generated by 
using streamflow models to simulate debris flows, 
and this approach has been adopted to simulate 
lahars on Mount St. Helens. Early debris flow 
modeling efforts by the U. S. Geological Survey 
used a general purpose dam-break flood model 
called DAMBRK, but model failure occurred 
whenever flows of very high magnitude and sharp- 
ly rising peak discharges were routed in steep 
channels. A one-dimensional unsteady flow model 
called HYDRAUX was used to model lahar flows 
on the North Toutle River in Washington. The 
model is used without calibration to simulate 
debris flows using Manning’s n values, calculated 
at cross-sections where peak water-surface eleva- 
tions are known and the mean velocity is deter- 
mined either by a rating extension or calculated by 
superelevation or runup formulas. A discharge hy- 
drograph is used as an upstream boundary condi- 
tion, estimated from available evidence. No other 
boundary conditions are imposed. Model results 
are compared to observations from three events, 
simulating two scenarios; one using calculated n 
values and a second using the typical clear water n 
value for the same reach. (See also W90-10652) 
(Tappert-PTT) 

W90-10667 


WOODY DEBRIS, CHANNEL FEATURES, 
AND MACROINVERTEBRATES OF STREAMS 
WITH LOGGED AND UNDISTURBED RIPARI- 
AN TIMBER IN NORTHEASTERN OREGON, 
U.S.A. 

Eldorado National Forest, Placerville, CA. 

For primary bibliographic entry see Field 4C. 
W90-10728 





FACTORS CONTROLLING SEDIMENT COM- 
RESPIRATION IN WOODLAND 

STREAM ECOSYSTEMS. 

New York Botanical Garden, Bronx, NY. Inst. of 

Ecosystem Studies. 

For primary bibliographic entry see Field 2H. 

W90-10734 


RESTORING ACIDIFIED STREAMS IN 
UPLAND WALES: A MODELLING COMPARI- 
SON OF THE CHEMICAL AND BIOLOGICAL 
EFFECTS OF LIMING AND REDUCED SUL- 
PHATE DEPOSITION 

University Coll., Cardiff (Wales). School of Pure 
and Applied Biology. 

For primary bibliographic entry see Field 5G. 
W90-10758 


EFFECTS OF DATA ERRORS ON COMPUTED 
STEADY-FLOW PROFILES. 

Hydrologic Engineering Center, Davis, CA. 

For primary bibliographic entry see Field 7C. 
W90-10787 


DESIGN STREAM FLOWS BASED ON HAR- 
MONIC MEANS. 

—_ Protection Agency, Cincinnati, 
For primary bibliographic entry see Field 5G. 
W90-10789 


UPPER BOUNDARY CONDITIONS FOR 
OVERLAND FLOW 

Coimbra Univ. (Portugal). Seccao Autonoma de 
Engenharia Civil. 

J. L. M. P. de Lima, and P. J. J. F. Torfs. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116, No. 7, p 951-957, July 1990. 5 
fig, 1 tab, 11 ref. 


Descriptors: *Boundary processes, *Mathematical 
equations, *Overland flow, *Rainfall-runoff rela- 
tionships, Flow characteristics, Hydraulic profiles, 
Mathematical studies, Surface water. 


The solutions to equations of continuity and 
motion for overland flow, whether analytical or 
numerical, require the specification of initial and 
boundary conditions. The upstream boundary con- 
dition most frequently used in overland flow mod- 
eling is h(O,t)=O for t greater/lesser than or equal 
to 0, where h(x,t) is the flow depth as a function of 
position x and time t. On watersheds with steep 
slopes, this condition is valid, but for moderate-to- 
gentle slopes, its validity is questionable. Mathe- 
matical tractability is perhaps one reason for its 
use. For gently sloping impermeable plane surfaces 
under vertical rainfall, care should be taken in 
using h(O,t)-O for t greater/lesser than or equal to 
O as an upper boundary condition for overland 
flow. The observed nonzero water depth at x=O 
and the consequent increase of water depth over 
the surface radically change the overland flow 
process over the slope. The form of the f-D rela- 
tionship, and indirectly, the form of the f-Re rela- 
tionship, which are of fundamental importance to 
the mathematical modeling of overland flow, are 
affected. The implication of these results for over- 
land flow modeling will be the subject of future 
work. Because surface-tension forces are important 
factors that affect shallow flow processes, addition- 
al research could focus on the effects of roughness 
and surface wetness characteristics. (Lantz-PTT) 
W90-10790 


DISSOLVED-OXYGEN CONCENTRATIONS IN 
CENTRAL FLORIDA WETLANDS STRE 

Geological Survey, Altamonte Springs, FL. 

For primary bibliographic entry see Field 2H. 

W90-10926 


MERCURY SULPHIDE (HGS) CRYSTALS IN 
THE CELL WALLS OF THE AQUATIC BRYO- 
PHYTES, JUNGERMANNIA VULCANICOLA 
STEPH. AND SCAPANIA UNDULATA (L.) 
DUM. 

National Inst. for Environmental Studies, Tsukuba 


(Japan). 
For prim erred bibliographic entry see Field 5B. 


EFFECTS OF LITTER DISPLACEMENT ON 
RIVERBANK VEGETATION. 
Umea Univ. (Sweden). Dept. 
Botany. 

C. Nilsson, and G. Grelsson. 
Canadian Journal of Botany CJBOAW, Vol. 68, 
No. 4, p 735-741, April 1990. 2 fig, 4 tab, 32 ref. 


Descriptors: *Flooding, *Litter, *Plant popula- 
tions, *Riparian vegetation, *Stream banks, Ero- 
sion, Population density, Species composition, Spe- 
cies diversity, Sweden, Vegetation regrowth, 
Vindel River. 


of Ecological 


The hypotheses that litter deposition on riverbanks 
would depend on riverbank features and that litter 
mass would affect riverbank vegetation were 
tested by sampling vegetation, litter, and soil along 
a seventh-order stretch of the unregulated Vindel 
River in northern Sweden. Sampling was carried 
out within a horizontal litter gradient at the top of 
the riverbank where most of the litter deposition 
occurs. The amount of leaf litter left on the river- 
bank after flooding was significantly correlated 
with soil organic matter. In contrast, wood litter 
mass and total litter mass were not correlated with 
riverbank features such as soil organic matter, riv- 
erbank slope, or stem density. Species richness, 
species diversity, and the proportions of stemmed 
and nonstemmed species showed quadratic rela- 
tionships with leaf litter mass, whereas ground 
vegetation cover decreased monotonically with in- 
creasing leaf litter mass. Tall, stemmed species 
were most frequent at eroded sites with low 
amounts of leaf litter and at sites where leaf litter 
had accumulated. In contrast, the highest propor- 
tion of low-growing species was found at sites with 
intermediate leaf litter masses. Cornmunity charac- 
teristics such as species richness, species diversity, 
and the proportions of stemmed and nonstemmed 
species (but not ground vegetation cover) were 
less strongly correlated with wood litter mass and 
total litter mass. Linear equations explained about 
half of the variation in ground vegetation cover 
along gradients of wood and total litter masses. 
Density and richness of seeds increased with in- 
creasing litter mass. When examining the litter 
effects in terms of productivity and disturbance, it 
is concluded that flooding in pristine rivers may 
exert a considerable influence on river bank vege- 
tation as a result of litter displacement. (Author’s 
abstract) 

W90-11185 


SEED DISPERSING AGENTS IN TWO REGU- 
LARLY FLOODED RIVER SITES. 

Uppsala Univ. (Sweden). Inst. of Ecological 
Botany. 

S. J. Skoglund. 

Canadian Journal of Botany CJBOAW, Vol. 68, 
No. 4, p 754-760, April 1990. 3 fig, 4 tab, 26 ref. 


Descriptors: *Flood plains, *Riparian vegetation, 
*Seeds, *Wetlands, Birch trees, Sedges, Cinque- 
foils, Dalalven River, Flooding, Population dy- 
namics, Seed dispersal, Species diversity, Sweden. 


Aspects of seed dispersal, particularly mobility of 
viable seeds, were investigated in two sites at the 
lower river Dalalven, southeastern central 
Sweden, from 1980 to 1985. Three different ap- 
proaches were used to assess the seed rain. (1) Seed 
traps were placed at ground level. This component 
of the seed rain was dominated by seeds from the 
local vegetation, particularly Betula spp. birch. A 
total of 30 species were identified. (2) Drift materi- 
al was collected in spring and autumn and the seed 
content was identified through germination trials. 
Seeds dispersed by drift mainly belonged to species 
abundant in the study sites, but included a minor 
element not represented in the local vegetation. A 
total of 23 species were identified, of which seeds 
of Potentilla palustris, Carex canescens, and other 
Carex spp. (sedges) were most abundant. In the 
field, seedlings growing on fresh accumulations of 
drift were dominated by Potentilla palustris. (3) 
Samples of snow were collected and the seed 
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content determined visually. Of the seven species 
represented in the snow samples, Betula spp. domi- 
nated. In particular, flooding extended the seed 
rain beyond the boundaries of many species. It is 
concluded that the distribution of wet meadow 
species is not limited by dispersal. (Author’s ab- 
stract) 

W90-11186 


NUTRIENT SPATIAL HETEROGENEITY: EF- 
FECTS ON COMMUNITY STRUCTURE, PHYS- 
ee AND DIVERSITY OF STREAM 

A 

— Univ., Santa Barbara. Marine Science 
nst. 

For primary bibliographic entry see Field 2H. 
W90-11192 


BENTHIC MACROINVERTEBRATES IN BIO- 
LOGICAL SURVEILLANCE: MONTE CARLO 
SIGNIFICANCE TESTS ON FUNCTIONAL 
GROUPS’ RESPONSES TO ENVIRONMENTAL 
GRADIENTS. 

Commonwealth Scientific and Industrial Research 
Organization, Lyneham (Australia). Div. of Wild- 
life and Rangelands Research. 

For primary bibliographic entry see Field 7B. 
W90-11201 


LOW FLOW DURING THE 1988 DROUGHT IN 
TENNESSEE. 

Geological mint Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W90-11228 


WATER RESOURCES DATA FOR HAWAII 
AND OTHER PACIFIC AREAS, WATER YEAR 
1988, VOLUME 2. 

Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W90-11232 


WATER RESOURCES DATA FOR NEW 
HAMPSHIRE AND VERMONT, WATER YEAR 
1988, 

Geological Survey, Bow, NH. Water Resources 


iv. 
For primary bibliographic entry see Field 7C. 
W90-11233 


WATER RESOURCES DATA FOR FLORIDA, 
WATER YEAR 1989, VOLUME 1B: NORTH- 
EAST FLORIDA - GROUND WATER. 
Geological Survey, Altamonte Springs, FL. Water 
Resources Div. 

For primary bibliographic entry see Field 7C. 
W90-11234 


INFLUENCE OF CLIMATE VARIABILITY ON 
STREAMFLOW VARIABILITY: IMPLICA- 
TIONS IN STREAMFLOW PREDICTIONS 
AND FORECASTING. 

Portland State Univ., OR. Dept. of Civil Engineer- 
ing. 

R. W. Koch. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-202177/ 
AS. Price codes: A05 in paper copy, AOI in micro- 
fiche. Draft Final Report, (1989). 96p, 17 fig, 12 
tab, 41 ref, append. USGS Contract 14-08-0001- 
G1316. 


Descriptors: *Climatology, *Model studies, *Rain- 
fall-runoff relationships, ‘Statistical models, 
*Stream discharge, *Streamflow forecasting, El 
Nino/Southern Oscillation, Streamflow variability, 
Water supply forecasting. 


An improved understanding of climate variability 
can lead to a better description of hydrologic 
variability with many applications. An investiga- 
tion of the association of surface climate and 
streamflow with a global scale climate phenome- 
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non, the El Nino--Southern Oscillation (ENSO), 
showed statistically significant relationships in two 
regions of the western U.S.; the Pacific Northwest 
(PNW) and the desert Southwest (SW). Within 
these regions, the strongest associations were noted 
in the mountainous areas and streamflow exhibited 
a stronger relationship than precipitation. During 
ENSO events, drier conditions were observed in 
the PNW while wetter conditions occurred in the 
SW. The strongest associations were observed be- 
tween annual or winter season precipitation and an 
index of the ENSO averaged over the previous 
summer. Several different methods for water 
supply forecasting were also evaluated including 
approaches which consider associations with large 
scale climate features. Statistical regression equa- 
tions and a water balance model were applied to 
the problem of forecasting the annual runoff 
volume for the Wilson River in western Oregon. 
The statistical approaches were shown to be better 
than the water balance approach. Of the alterna- 
tive statistical approaches, the equations based only 
on data available up to the time of the forecast 
produced the best results, particularly early in the 
forecast season. An index of the ENSO was an 
independent variable in several of these equations. 
(USGS) 

W90-11235 


FLOOD OF FEBRUARY 1989 IN KENTUCKY. 
Geological Survey, Reston, VA. Water Resources 
Div. 

D. L. McClain. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 90-158, 1990. 13p, 4 fig, 3 tab, 4 
ref. 


Descriptors: *Flood data, *Flood frequency, 
*Flood hydrographs, *Hydrologic data, *Ken- 
tucky, *Rainfall, *Stream discharge, Paducah. 


The flood of February 1989 in Kentucky was the 
result of two storms that caused as much as 13.37 
inches of rain at one site during the period of 
February 13-22. The heaviest rainfall was in west- 
ern Kentucky where rainfall amounts of 10 to 13 
inches were common. Eastern Kentucky received 
smaller amounts, but several inches were recorded 
at most precipitation measurement sites. Flooding 
from the rainfall resulted in the 100-year flood 
frequency being exceeded at three gaging stations. 
(USGS) 

W90-11243 


REGIONALIZATION OF FLOOD DATA 
USING PROBABILITY DISTRIBUTIONS AND 
THEIR PARAMETERS. 

Kentucky Water Resources Research Inst., 
ington. 

For primary bibliographic entry see Field 7C. 
W90-11249 


Lex- 


STREAMFLOW CHARACTERISTICS OF 
SMALL TRIBUTARIES OF ROCK CREEK, 
MILK RIVER BASIN, MONTANA, BASE 
PERIOD WATER YEARS 1983-87. 

Geological Survey, Helena, MT. Water Resources 


iv. 

C. Parrett, and J. A. Hull. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4206, 
1990. 10p, 4 tab, 1 fig, 2 ref. 


Descriptors: *Data collections, *Hydrologic data, 
*Milk River Basin, *Montana, *Rock Creek, 
*Streamflow, Runoff, Tributaries. 


Five streamflow-gaging stations were installed in 
the Rock Creek basin north of the Milk River near 
Hinsdale, Montana. Streamflow was monitored at 
these stations and at an existing gaging station 
upstream on Rock Creek from May 1983 through 
September 1987. The data collected were used to 
describe the flow characteristics of four small trib- 
utary streams. Annual mean streamflow ranges 
from 2.8 to 57 cu ft/sec in the mainstem and from 0 
to 0.60 cu ft/sec in the tributaries. Monthly mean 
streamflow ranged from 0 to 528 cu ft/sec in Rock 


Creek and from zero to 5.3 cu ft/sec in the four 
tributaries. The six gaged sites show similar pat- 
terns of daily mean streamflow during periods of 
large runoff, but substantial individual variations 
during periods of lesser runoff. During periods of 
lesser runoff, the small tributaries may have small 
daily mean streamflows. At other times, daily 
mean streamflow at the two mainstem sites de- 
creased downstream. Daily mean streamflow in the 
tributaries appears to be closely related to daily 
mean streamflow in the mainstem only during peri- 
ods of substantial area-wide runoff. Thus, stream- 
flow in the tributaries resulting from local storms 
or local snowmelt may not contribute to stream- 
flow in the mainstem. (USGS) 

W90-11258 


WATER RESOURCES OF BROOKINGS AND 
KINGSBURY COUNTIES, SOUTH DAKOTA. 
Geological Survey, Huron, SD. Water Resources 
Div. 

L. J. Hamilton. 

Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Water 
Resources Investigations Report 88-4185, 1989. 
82p, 25 fig, 9 tab, 39 ref. 


Descriptors: *Aquifer characteristics, *Aquifers, 
*Groundwater, *Hydrologic data, *Surface water, 
*Water resources data, South Dakota, Under- 
ground storage, Water quality. 


Surface water and groundwater resources are 
widely distributed in Brookings and Kingsbury 
Counties, an area of nearly 1,700 sq mi of glaciated 
plains of the Coteau des Prairies plateau in eastern 
South Dakota. The resources are relatively unde- 
veloped except for large withdrawals for irrigation 
from shallow glacial aquifers. Groundwater with- 
drawals accounted for 90% of the 16,000 acre-ft of 
water withdrawn in 1985. The Big Sioux River 
drains an area of about 2,400 sq mi and flows 
southward through Brookings County. Discharge 
of the Big Sioux River near Brookings has aver- 
aged 117,000 acre-ft/yr but can decrease to 17,600 
acre-ft/yr during drought periods. West of the 
river are thousands of shallow ponds, marshes, and 
lakes. The largest, Lake Thompson in central 
Kingsbury County, rose nearly 20 ft during 1985- 
86 because of record precipitation and large over- 
flow from upstream lakes. Six major glacial 
aquifers of outwash sand and gravel store 8 million 
acre-ft of fresh to slightly saline, very hard water 
beneath nearly 1,300 sq mi at depths ranging from 
land surface to more than 700 ft. Concentrations of 
dissolved solids and hardness of water from the 
aquifers exceed 1,000 mg/L at many places. The 
600 sq mi of the surficial, freshwater Big Sioux and 
Vermillion East Fork aquifers contain more than 
200 large-capacity wells that can be pumped from 
200 to as much as 1,300 gal/min. Three extensive 
bedrock aquifers store 67 million acre-ft of slightly 
saline, soft water at depths ranging from 320 to 
1,300 ft. Maximum yields for wells in the sandstone 
of the Codell and Dakota aquifers are estimated to 
be 100 gal/min. (USGS) 

W90-11259 


ROLE OF BEDROCK GROUND WATER IN 
THE INITIATION OF DEBRIS FLOWS AND 
SUSTAINED POST-FLOW STREAM DIS- 
CHARGE 

Texas A and M Univ., College Station. Dept. of 
Geology. 

For primary bibliographic entry see Field 2J. 
W90-11427 


USE OF DIGITAL ELEVATION MODELS FOR 
FLOOD HAZARD MAPPING. 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Geography. 

For primary bibliographic entry see Field 7C. 
W90-11428 


HYDRAULICS OF SEDIMENT-LADEN 
SHEETFLOW AND THE INFLUENCE OF SIM- 
ULATED RAINFALL. 

Guelph Univ. (Ontario). School of Engineering. 
For primary bibliographic entry see Field 2J. 
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W90-11432 


FLOOD HYDROLOGY AND GEOMORPHIC 
EFFECTIVENESS IN THE CENTRAL APPA- 
LACHIANS. 

Maryland Univ. Baltimore County, Catonsville. 
Dept. of Geography. 

For primary bibliographic entry see Field 2J. 
W90-11433 


EVALUATION OF GRAIN SHEAR STRESSES 
REQUIRED TO INITIATE MOVEMENT OF 
PARTICLES IN NATURAL RIVERS. 

Liege Univ. (Belgium). Lab. de Geographie Phy- 
sique. 

For primary bibliographic entry see Field 2J. 
W90-11434 


COARSE WOODY DEBRIS AND CHANNEL 
MORPHOLOGY INTERACTIONS FOR UNDIS- 
TURBED STREAMS IN SOUTHEAST ALASKA, 
U.S.A. 

ee State Univ., Corvallis. Coll. of Forestry. 

E. G. Robison, and R. L. Beschta. 

Earth Surface Processes and Landforms ESPLDB, 
Vol. No. 2, p 149-156, March 1990. 4 fig, 2 tab, 
14 ref. 


Descriptors: *Channel flow, *Channel morpholo- 
gy, *Detritus, *Natural streams, *Roughness coef- 
ficient, *Streamflow, *Woody debris, Alaska, 
Channel stability, Flow pattern, Pools, Riffles, 
Streams. 


Coarse woody debris and channel morphology 
were evaluated for five low gradient streams that 
ranged from first to fourth order (0.7 to 55 square 
km watershed area). Debris volumes were directly 
related to variations in bankfull width. Woody 
debris was associated with 65 to 75% of all pools 
and the relative proportion of types of pools (i.e. 
plunge, lateral scour, etc.) varied with stream size. 
Autocorrelation analysis showed that the strear 
depths and widths were highly variable along the 
channel, giving the thalweg profile an irregular or 
choppy appearance. The channel features (pools 
and riffles) were relatively short as evidenced by 
the relatively rapid decrease in autocorrelation co- 
efficients for lags less than the bankfull width. 
Autocorrelation analysis also confirmed that 
stream depth and width exhibited no periodic char- 
acteristic. These results run counter to the smooth 
periodic patterns of streams that are not dominated 
by woody debris or other roughness elements. The 
results provide benchmark values of woody debris 
loadings and channel morphology for undisturbed 
coastal Alaskan stream systems. (Chonka-PTT) 
W90-11435 


CHANNEL SEDIMENT VARIABILITY ALONG 
A RIVER: A CASE STUDY OF THE SIRET 
RIVER (ROMANIA). 

Statiunea de Cercetari Stejarul, Piatra-Neamt (Ro- 
mania). Geomorphology Lab. 

For primary bibliographic entry see Field 2J. 
W90-11437 


FORMATION AND FATE OF A _ RIVER 
PLUME: A NUMERICAL MODEL. 

Connecticut Univ., Groton. Marine Sciences Inst. 
J. O’Donnell. 

Journal of Physical Oceanography JPYOBT, Vol. 
20, No. 4, p 551-569, 1990. 14 fig, 36 ref. NSF 
Grants OCE-8315207 and OCE-8816566. 


Descriptors: *Coriolis force, *Mathematical 
models, *Mixing, *Plumes, *River flow, *River 
plumes, Advection, Currents, Flow velocity, Hy- 
draulic models, Numerical analysis, Tidal currents, 
Vertical shear. 


A mathematical model was used to describe the 
formation and dilution of a frontally bounded river 
plume. The model incorporated the effects of non- 
linear advection, Coriolis acceleration, time de- 
pendency, mixing, friction, and a free frontal 
boundary. Solutions for the growth of a plume 





discharged from a radical source into a steady 
crossflow were computed for a variety of cross- 
flow velocities and physical scales. The influence 
of the magnitude of the crossflow velocity on the 
adjustment and final state of the plume was stud- 
ied. The results indicate that the primary differ- 
ence is not in the shape or size of the plume, but in 
the structure of the layer depth distribution. Small- 
er crossflow velocities allow greater expansion of 
the buoyant layer which results in an increase of 
the area subject to the shear instability described 
by Garvine. The plume is less susceptible to verti- 
cal mixing when confined to the shore by both the 
action of the crossflow and the Coriolis effect. 
When the Coriolis effect causes a transport off- 
shore into the ambient current, the plume thins 
much more rapidly, presumably resulting in mixing 
nearshore and the consequent separation of the 
plume from the coast. At high crossflow velocities, 
the structure of the plume is only mildly modified 
by mixing since the discharge is rather quickly 
turned toward the direction of the ambient flow, 
thus minimizing the area of regions of high vertical 
shear. Mixing has more influence on the structure 
of the plume at low crossflow velocities, blurring 
the ring and jump structure that appears as a major 
feature in the immiscible plume calculations. The 
response to a sudden change in the direction of the 
crossflow was calculated to demonstrate the funda- 
mental dynamics of the process. The bulk shear 
Frounde number became large in most of the 
plume, indicating that intense mixing must occur. 
Even when the ambient flow was modulated 
smoothly, calculations indicate that the plume still 
became subject to intense mixing soon after the 
tidal current changes direction. (Chonka-PTT) 
W90-11445 


SIMILARITY AND SCALE IN CATCHMENT 
STORM RESPONSE. 

Princeton Univ., NJ. Water Resources Program. 
E. F. Wood, M. Sivapalan, and K. Beven. 

Reviews of Geophysics RVGPB4, Vol. 28, No. 1, 
p 1-18, February 1990. 13 fig, 57 ref. NASA 
Grants NAG-5-491 and NAG-1392, USGS Grant 
— and U.K. NERC Grant GR3/ 


Descriptors: *Catchment areas, *Hydrologic 
models, *Model studies, *Overland flow, *Rain- 
fall-runoff relationships, *Storm runoff, *Stream 
discharge, *Streamflow forecasting, Catchment to- 
pography, Data interpretation, Flood frequency, 
Flood peak, Hydrographs, Spatial distribution, Sta- 
tistical analysis. 


Research was undertaken in two important interre- 
lated areas of catchment hydrology: the effects of 
scale on hydrologic parameterization and the con- 
cept of hydrologic similarity. Field studies over 
the last 30 years have shown that two main mecha- 
nisms generate surface runoff and that these may 
occur within a catchment during a rain event. 
These mechanisms are the infiltration excess runoff 
and saturation excess runoff. Their spatially vari- 
able controls (topography, soil, rainfall, and vege- 
tation) lead to patterns of runoff generation across 
the catchment. A representative elementary area 
(REA) is a fundamental scale for catchment mod- 
eling in which continuum assumptions can be ap- 
plied for the spatially variable controls and param- 
eters, and spatial patterns no longer have to be 
considered explicitly. This investigation of scale 
leads to the concept of hydrologic similarity in 
which the effects of the environmental controls on 
runoff generation and flood frequency response 
can be investigated independently of catchment 
scale. The REA results give confidence that sim- 
pler macroscale models will perform well at large 
grid scales which have significant subgrid variabili- 
ty, thus questioning the wisdom of detailed land 
parameterization which ignores process heteroge- 
neity. The concepts of similarity can help in para- 
meterizing the macroscale models by utilizing data 
from a number of sites and transferring data to 
other areas around the Earth. This effectively ex- 
pands the available database into regions where 
data may be sparse or lacking. (Chonka-PTT) 
W90-11448 


HYDRAULICS OF LAMINAR OPEN-CHAN- 
NEL FLOW. 


Toronto Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 8B. 
W90-11463 


SUBSIDENCE OF FLOOD WAVES IN OVER- 
BANK FLOW AREAS. 

Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Water Resources Engineering. 

T. Tingsanchali, and N. K. Lal. 

Journal of Hydraulic Research JHYRAF, Vol. 26, 
No. 5, p 585-597, 1988. 6 fig, 3 tab, 11 ref. 


Descriptors: *Flood routing, *Floods, *Overbank 
flow, Chao Phray River, Flood hydrographs, 
Mathematical models, Nam Pong River, Perform- 
ance evaluation, Sensitivity analysis, Thailand. 


Semi-empirical exponential equations that describe 
subsidence of flood peak discharges were devel- 
oped by using dimensional analysis to analyze the 
numerical results computed from various flood 
routing techniques based on unsteady free surface 
flow equations. The subsidence is expressed 2s a 
function of eight dimensionless parameters related 
to the geometry and Manning roughness coeffi- 
cients of the main channel and overbank sections, 
bed slopes, duration of flood wave, rising time, and 
recession time of overbank flow hydrograph. Two 
different shapes of the inflow flood hydrograph 
were considered (sinusoidal and triangular). The 
derived equations were tested by applying them to 
calculate the subsidence of flood peak discharges 
in the Nam Pong and Chao Phraya Rivers in 
Thailand. The results are very good. Sensitivity 
analysis showed that the method is not sensitive to 
errors of +/-20% in the input data. Backwater 
effects may be included with some modifications. 
(Author’s abstract) 


BOUNDARY SHEAR DISTRIBUTION ON 
FLOOD PLAINS. 

University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Civil Engineering. 

A. P. Holden, and C. S. James. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 1, p 75-89, 1989. 9 fig, 2 tab, 18 ref. 


Descriptors: *Flood flow, *Flood plains, *Floods, 
*Shear stress, *Stream banks, Experimental data, 
Flumes, Mathematical equations, Prediction, Tur- 
bulent flow. 


Experiments conducted in a flume with a com- 
pound section are described. Lateral shear stress 
profiles were measured for various flow depths 
and inclinations of the main channel bank. General 
forms of bed shear stress profiles on the flood plain 
are described and the dependence of the turbulent 
interaction between channel and flood plain flows 
on flow depth and on the inclination of the main 
channel is examined. In general, for a given flow 
depth, the intensity of the interaction between the 
main channel and flood plain flows decreases 
slightly as the slope becomes milder, but at very 
low flow depths the intensity was observed to be 
greater for a steeply sloping bank than for vertical 
or milder slopes. The intensity of the interaction 
between the main channel and flood plain flows is 
determined by channel slope as well as by geomet- 
ric and roughness parameters. The net effect can 
be described in terms of the relative apparent shear 
stress. A dimensionless parameter is proposed for 
representing the intensity of turbulent interaction 
and is used as the independent variable to develop 
a model for predicting the shear stress profile on 
the bed of a flood plain. Equations are presented 
for predicting the value of this independent vari- 
able. The equations are based on laboratory data 
and have not been verified on large channels. 
(Rochester-PTT) 

W90-11469 


THREE-DIMENSIONAL TURBULENT STRUC- 
TURE IN STRAIGHT OPEN CHANNEL 
FLOWS. 

Gunma Univ., Maebashi (Japan). Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 8B. 
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W90-11472 


MATHEMATICAL SIMULATION OF ENERGY 
CONVERSIONS IN A FULLY DEVELOPED 
CHANNEL FLOW. 

Luleaa Univ. (Sweden). Div. of Water Resources 
Engineering. 

U. Svensson, and P. Andreasson. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 3, p 401-416, 1989. 12 fig, 18 ref. 


Descriptors: *Energy conversion, *Hydraulic 
properties, *Open-channel flow, *Simulation, Ki- 
netic energy, Mathematical models, Model studies, 
Performance evaluation, Reynolds number, Turbu- 
lent flow. 


A detailed analysis of energy conversions in a fully 
developed channel flow on a sloping plane was 
conducted. The lowering of the center of mass 
releases potential energy, which ultimately leaves 
the domain as a boundary heat flux. A mathemati- 
cal model based on the laws of conservation of 
heat and momentum and a one-equation turbulence 
model was employed. Because the calculations in- 
clude the viscous region, the turbulence model was 
extended to include low-Reynolds number effects. 
Verification studies were carried out by comparing 
predictions with data from laboratory experiments. 
The model was used further to analyze the conver- 
sions of energy from its first appearance as a 
source term in the mean kinetic energy equation 
until it finally leaves as a boundary heat flux. The 
model provides a clear and consistent picture of all 
the details in the budgets and fluxes involved. 
(Author’s abstract) 

W90-11476 


VON-KARMAN COEFFICIENT IN SEDIMENT 
LADEN FLOW. 

King Saud Univ., Riyadh (Saudi Arabia). Coll. of 
Engineering. 

For primary bibliographic entry see Field 2J. 
W90-11479 


TRANSPORT OF SEDIMENTS: ANALYTICAL 
SOLUTION. 

For primary bibliographic entry see Field 2J. 
W90-11480 


CLASSICAL HYDRAULIC JUMP: SEQUENT 
DEPTHS. 

Ecoie Polytechnique Federale de Lausanne (Swit- 
zerland). Dept. de Genie Civil. 

For primary bibliographic entry see Field 8B. 
W90-11482 


DISPERSION IN AN OPEN CHANNEL WITH 
A STEP IN THE CROSS-SECTION. 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

I. R. Wood, and L. Tong. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 5, p 587-601, 1989. 9 fig, 6 ref, append. 


Descriptors: *Channel morphology, *Dispersion, 
*Fluid dynamics, *Open-channel flow, *Path of 
pollutants, Dilution, Dispersion coefficient, Ef- 
fluents, Eigenvalues, Shear layer. 


When assessing the impact of a discharge of efflu- 
ent from a point source on the quality of river 
water it is desirable to be able to predict the 
concentrations of potential contaminants down- 
stream from this source. For a channel with a deep 
and a shallow region, an eigenvalue-eigenfunction 
solution is obtained for the dispersion of effluent 
released in either the deep or the shallow region. 
Each region in the channel is assumed to have a 
constant velocity and constant dispersion coeffi- 
cient and the boundary condition at the discontinu- 
ity is the equality of mean concentration and con- 
centration flux. The results are compared with 
experiments and are in qualitative agreement. Both 
experiment and theory show that if rapid initial 
dilution is important, there is a great advantage to 
releasing the effluent in the deeper region. Among 
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the minor conclusions also drawn on the basis of 
the present work are: (1) releasing effluent in the 
deeper channel near the step (between the two 
regions) leads to the maximum concentrations 
moving toward the step; (2) releasing in the shal- 
low channel near the step leads to the maximum 
concentration moving away from the step; and (3) 
the eigenvalue-eigenfunction calculation of diffu- 
sion in a stepped channel is in qualitative agree- 
ment with the measured concentration. It is sus- 
pected that the shear layer at the step has a major 
influence on the dispersion in this region. (Roches- 
ter-PTT) 

W90-11483 


UNIFORM FLOW IN A SMOOTH OPEN 
CHANNEL. 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Lab. d’Hydraulique. 

For primary bibliographic entry see Field 8B. 
W90-11484 


ENERGY CURVES FOR MULTI-LAYER FLOW 
THROUGH OBSTRUCTIONS. 

California Univ., Berkeley. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 8B. 
W90-11485 


EFFECTS OF DROUGHT ON STREAMFLOW 
CHARACTERISTICS. 

Ohio Univ., Athens. Dept. of Civil Engineering. 
T. J. Chiang. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 332-341, 1990. 
3 fig, 3 tab, 12 ref. U.S. Army Corps of Engineers 
Agreement ED-W-8160-030 from CEORD-ED- 
WH. 


Descriptors: *Drought, *Drought effects, *Irriga- 
tion requirements, *Rainfall-runoff relationships, 
*Streamflow, Flow measurement, Hydrologic 
models, Mathematical models, Ohio, Performance 
evaluation, Scioto River. 


Droughts were defined using daily streamflow 
series and different truncation levels, including 
30%, 50%, 60%, 70%, 80%, and 90% of recorded 
daily flows. Flow ratios, which were obtained by 
dividing subbasin flows of different truncation 
levels by their corresponding outlet flows, are 
calculated. The flow ratios of 17 selected subbasins 
decreased significantly with increasing truncation 
levels, whereas their mean-flow ratios were ap- 
proximately equal to their corresponding area 
ratios. Therefore, the estimation of irrigation water 
using the drainage area ratio, which has been prac- 
ticed in the studied river basin (Scioto River, 
Ohio), is impractical in case of droughts. Further- 
more, assuming the time-dependent Poissonian be- 
havior of drought series, the drought intensity 
function was developed to investigate drought se- 
verity in the basin. Based on plots of drought 
intensity function, the drought intensity has been 
increasing significantly for the basin investigated. 
(Author’s abstract) 

W90-11490 


IMPROVED INVERTED V-NOTCH OR CHIM- 
NEY WEIR. 

Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 7B. 
W90-11494 


SESSILE ALGAL COMMUNITIES IN A 
MOUNTAIN STREAM IN CONDITIONS OF 
LIGHT GRADATION DURING ITS FLOW 
THROUGH A CAVE (WEST TATRA, POLAND). 
Polish Academy of Sciences, Krakow. Zaklad Bio- 
logii Wod. 

For primary bibliographic entry see Field 2H. 
W90-11514 


ECOLOGICAL CHARACTERISTICS OF COM- 
MUNITIES OF SESSILE ALGAE IN THE 
BIALA AND CZARNA WISELKA STREAMS, 


HEADWATERS OF THE RIVER VISTULA (SI- 
LESIAN BESKID, SOUTHERN POLAND). 
Polish Academy of Sciences, Krakow. Zaklad Bio- 
logii Wod. 

For primary bibliographic entry see Field 2H. 
W90-11515 


DIVERSITY AND NUMBER OF BOTTOM MaA- 
CROINVERTEBRATES AND SIZE OF LARVAE 
OF THREE SPECIES OF CHIRONOMIDAE 
COLLECTED FROM THE BOTTOM AND 
FROM ARTIFICIAL SUBSTRATA IN THE 
RIVER WIDAWKA (CENTRAL POLAND). 

Lodz Univ. (Poland). Dept. of Ecology and Verte- 
brate Zoology. 

For primary bibliographic entry see Field 2H. 
W90-11516 


SPATIAL AND TEMPORAL VARIATION IN 
ORGANIC MATTER STORAGE IN LOW-GRA- 
DIENT, HEADWATER STREAMS. 

Virginia Commonwealth Univ., Richmond. Dept. 
of Biology. 

For primary bibliographic entry see Field 2H. 
W90-11530 


DIEL MIGRATION AND MICROHABITAT 
DISTRIBUTION OF A BENTHIC STREAM AS- 
SEMBLAGE. 

Colorado State Univ., Fort Collins. Dept. of Biol- 


ogy. 

R. B. Rader, and J. V. Ward. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 4, p 711-718, April 
1990. 3 fig, 1 tab, 32 ref. DOE Contract DE-AC09- 
76SROO-819. 


Descriptors: *Benthic fauna, *Diurnal distribution, 
*Macroinvertebrates, *Stream biota, Colorado 
River, Diurnal variation, Ecological distribution, 
Habitats, Microenvironment, Population density, 
Streams. 


Macroinvertebrate microspatial distributions were 
determined on nonglazed brick substrates at three 
sites on the upper Colorado River. Site 1 was 
located above a reservoir, whereas Sites 2 and 3 
were located 0.4 and 4.0 km, respectively, down- 
stream from a deep-release dam. Replicate samples 
from each substrate surface (top, sides, front, back 
and bottom) and from the interstices below brick 
substrates were collected during the day (ca. 14:00- 
16:00) and at night (ca. 21:00-23:00) in the summer 
and autumn of 1982. Although most macroinverte- 
brates occurred on ‘bottom’ surfaces, ‘top’ and 
‘side’ surfaces and the interstices were often uti- 
lized. Macroinvertebrates were least abundant on 
‘back’ and especially ‘front’ surfaces. Total ma- 
croinvertebrate density on upper substrate surfaces 
was not significantly different at night compared 
with the day. However, there was a 47% increase 
in the density of Baetis spp. on upper surfaces 
during the night at Site 1, a diel shift in benthic 
substrate utilization that corresponded to drift peri- 
odicity. The density of Baetis spp. on upper sur- 
faces during the night compared with the day was 
not significantly different at Sites 2 and 3. Large- 
sized Baetis spp. at Site 1, but not at Sites 2 and 3, 
used a greater proportion of upper substrate sur- 
faces at night compared with the day. (Author’s 
abstract) 

W90-11535 


CONTAMINATED SEDIMENT AS A SOURCE 
OF PCBS IN A RIVER SYSTEM. 

Lund Univ. (Sweden). Dept. of Ecology. 

For primary bibliographic entry see Field 5B. 
W90-11537 


REGIONAL ESTIMATES OF ACID MINE 
DRAINAGE IMPACT ON STREAMS IN THE 
MID-ATLANTIC AND SOUTHEASTERN 
UNITED STATES. 

Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field SB. 
W90-11578 


INITIAL ESTABLISHMENT OF RIPARIAN 
VEGETATION AFTER DISTURBANCES BY 
DEBRIS FLOWS IN OREGON. 

Oregon State Univ., Corvallis. Dept. of Botany 
and Plant Pathology. 

For primary bibliographic entry see Field 2J. 
W90-11585 


ION-CONTENT OF STREAMS IN THE COLD 
R AND CHUBB R WATERSHEDS; 1983-5, 
Hobart and William Smith Colleges, Geneva, NY. 
Dept. of Chemistry. 

For primary bibliographic entry see Field 5B. 
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STREAM DEPLETION BY CYCLIC PUMPING 
OF WELLS. 

Michigan State Univ., East Lansing. Dept. of Civil 
and Environmental Engineering. 

For primary bibliographic entry see Field 2F. 
W90-11653 


FLUVIAL RESPONSE TO DEBRIS ASSOCIAT- 
ED WITH MASS WASTING DURING EX- 
TREME FLOODS. 

Maryland Univ. Baltimore County, Catonsville. 
Dept. of Geography. 

A. J. Miller. 

Geology GLGYBA, Vol. 18, No. 7, p 599-602, 
July 1990. 4 fig, 1 tab, 21 ref. National Science 
Foundation Grant SES-8722442. 


Descriptors: *Alluvial channels, *Flood basins, 
*Flood channels, *Geomorphology, *Mass wast- 
ing, *Mountain streams, *Sediment discharge, 
*Sediment transport, Avalanches, Channel erosion, 
Channel scour, Debris basins, Deposition, Potomac 
River, Sedimentary basins, Storm runoff, Topogra- 
phy, Valleys. 


Evolution of channels and bottomlands in moun- 
tain valleys of the central Appalachians is strongly 
influenced by debris supplied to stream channels 
from mass wasting during extreme storms. The 
type of change observed varies with basin scale 
and storm characteristics. Along channels receiv- 
ing coarse sediment from debris flows or ava- 
lanches during Hurricane Camille in 1969, pure 
scour occurred in drainage areas less than 1 sq km 
and gradients steeper than 0.1; in Hurricane Ca- 
mille and in the June 1949 storm, mixed erosion 
and deposition with continuous reworking of the 
valley floor was observed along streams with 
drainage areas up to 65 sq km. In basins larger than 
100 sq km, valley-floor reworking associated with 
influx of debris during both storms was localized 
and discontinuous. In the South Branch Potomac 
River basin in West Virginia, intense precipitation 
within a small contributing area generated scores 
of debris slides and avalanches in June 1949; debris 
transported by tributaries to main valleys exceeded 
the competence of the larger channels and formed 
new bottomland. Long-duration moderate-intensi- 
ty precipitation in November 1985 generated fewer 
debris avalanches. Flood peaks associated with a 
larger contributing area along the main valleys 
were 80-190% larger than in 1949 and caused 
extensive channel and flood-plain erosion, includ- 
ing truncation and removal of 1949 deposits. At 
some locations relict debris deposits may have 
influenced hydraulic conditions and affected pat- 
terns of erosion and deposition during the 1985 
storm. Sequential occurrence of extreme storms 
with different hydrologic characteristics creates a 
bottomland mosaic of surfaces with varying eleva- 
tions and textures. (Author’s abstract) 

W90-11657 


MEASURES OF FLOW VARIABILITY AND A 
NEW FLOW-BASED CLASSIFICATION OF 
GREAT LAKES TRIBUTARIES, 

Heidelberg Coll., Tiffin, OH. Water Quality Lab. 
R. P. Richards. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 53-70, 1990. 6 fig, 6 tab, 5 ref. 


Descriptors: *Flow pattern, *Flow rates, *Lake 
basins, *Stream discharge, *Streamflow, *Tributar- 





ies, Canada, Catchment areas, Great Lakes, Moni- 
toring, Nonpoint pollution sources, Water chemis- 
try. 


In tributaries impacted by nonpoint source pollu- 
tion, flux rates often are proportional to flow. 
Since adequate pollutant concentration data are 
lacking for many river systems, but flow data are 
often available, measures of flow variability may 
be the only source of information for planning 
monitoring programs or evaluating the behavior of 
tributaries on a basin-wide scale. Seven measures 
of flow variability were developed, and their char- 
acteristics were examined using flow data from 
Great Lakes tributaries. Classification of the tribu- 
taries based on flow variability were compared 
with an event-responsiveness classification of earli- 
er investigators. Lack of agreement is conspicuous, 
and can be attributed in part to an inadequate 
chemical data base for many rivers when the earli- 
er classification was established. Cluster analysis 
was used to reveal the natural groupings of 118 
U.S. and Canadian Great Lakes tributaries, based 
on measures of flow variability. The resulting clas- 
sification of the tributaries is geographically coher- 
ent, and demonstrates that large areas of high flow 
variability are found in the western and central 
Lake Erie drainage basin, probably as a result of 
intense agricultural land use in association with 
heavy soils. Tributaries draining urban areas also 
tend to have high flow variability. Most of the 
tributaries which drain the northern Great Lakes 
watershed have low flow variability. (Author’s 
abstract) 

W90-11660 


JUMP FLOWMETER IN A CHANNEL OF TRI- 
ANGULAR CROSS-SECTION WITHOUT WEIR 
(DEBITMETRE A RESSAUT EN CANAL DE 
SECTION TRIANGULAIRE SANS SEUIL). 
Institut National de l’Enseignement Superieur de 
Genie Civil, Tizi-Ouzou (Algeria). 

B. Achour. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 2, p 205-214, 1989. 4 fig, 8 ref. English summa- 
ry. 


Descriptors: *Flow measurement, *Flowmeters, 
*Instrumentation, *Weirs, Channels, Irrigation. 


The devices employed for the measurement of 
discharges in free surface channels »s::ally generate 
a large headloss, incompatible with irrigation pur- 
poses in flat areas. To solve this probiem, a new 
type of flowmeter which combines the advantages 
of the triangular weir with those of the Parshall 
weir was developed. The theoretical concepts and 
mathematical equations on which the apparatus is 
based are presented. (Author’s abstract) 

W90-11754 


HYDRAULIC CALCULATION OF A CONFLU- 
ENCE 


For primary bibliographic entry see Field 8B. 
W90-11801 


THREE-DIMENSIONAL KINEMATIC STRUC- 

TURE OF A FLOW IN TRAPEZOIDAL CHAN- 

NELS. 

For primary bibliographic entry see Field 8B. 
'90-11802 


EFFECT OF NATURALLY VARYING DIS- 
CHARGE RATES ON THE SPECIES RICH- 
NESS OF LOTIC MIDGES. 

Francis Marion Coll., Florence, SC. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2H. 
W90-11861 


BIOLOGICAL RELATIONSHIPS TO CONVEC- 
TIVE FLOW PATTERNS WITHIN STREAM 
BEDS. 

Murray State Univ., KY. Dept. of Biological Sci- 
ences. 

D. S. White. 

Hydrobiologia HYDRB8, Vol. 196, No. 2, p 149- 
158, May 21, 1990. 6 fig, 30 ref. 


Descriptors: *Flow around objects, *Flow pattern, 
*Stream biota, *Streambeds, *Streamflow, Beaver 
dams, Computer models, Infiltration, Interstitial 
water, Lamprey, Michigan, Stonewort, Upwelling. 


Studies of water movements within bed sediments 
are important in understanding the downstream 
transport of dissolved and particulate substances 
and consequently the distribution of hyporheic and 
surface dwelling organisms. In a typical convec- 
tive pattern, streamwater infiltrates or downwells 
into the bed, travels for some distance along the 
longitudinal gradient, then upwells back into the 
river. Porewater flowlines in the bed of a small 
Michigan river were shown to be altered by Chara 
hummocks, sea lamprey nests, and beaver dams. 
Altered flow lines followed expected in-bed con- 
vective and underflow patterns predicted from 
published models. The greater density and shape of 
Chara hummocks caused upwellings into the hum- 
mocks, possibly being of benefit to the plants 
through contact with higher levels of dissolved 
substances contained in the cooler, deeper 
porewater. Streamwater downwelling into the 
more permeable sea lamprey nests may provide a 
continuous supply of well-oxygenated water, en- 
hancing egg survival. Convective flow patterns 
beneath beaver dams, as well as beneath other bed 
surface features, may function to temporarily store 
dissolved streamwater substances, altering down- 
stream transport rates, and may function to bring 
porewater/streamwater to the surface, affecting 
distributions of surface dwelling organisms. 
(Mertz-PTT) 

W90-11938 


EXTREME FLOOD ASSESSMENT. 

Salford Univ. (England). Dept. of Civil Engineer- 
ing. 

I. D. Cluckie. 

Weather WTHRAL, Vol. 45, No. 4, p 126-132, 
April 1990. 3 fig, 1 tab, 22 ref. 


Descriptors: *Assessments, *Dam design, *Flood 
control, *Flood forecasting, *Floods, Estimating 
equations, Forecasting, Hydrology, Prediction, 
Statistical analysis, Weather data collections, 
Design. 


The complete solution to extreme flood assessment 
has not at this time been obtained. However, it is 
apparent that methods are available for return 
period of up to 100 years. For a return period 
between 100 and 10000 years the following conclu- 
sions are made: (1) single-site statistical analysis 
should only be used for return periods which are 
less than the length of the record and preferably 
not at all, (2) if using a statistical approach it 
should be regionally based and employ an estima- 
tor such as the Probability Weighted Moments 
method, (3) when a site has about 40 or 50 years of 
record it is unlikely to contribute significantly to 
the improvement of a regionally based statistical 
flood estimate by the availability of more data. The 
science of extreme flood estimation seems likely to 
invade the 1990s and prove a highly appropriate 
area of study during the recently created Interna- 
tional Decade for Natural Disaster Reduction. 
(Stoehr-PTT) 

W90-11976 
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WATER SUPPLY FROM THE GROUNDWAT- 
ER TABLE AND THE GROWTH OF POPLAR: 
A CASE STUDY. 

Rijksstation voor Populierenteelt, Geraardsbergen 
(Belgium). 

For primary bibliographic entry see Field 21. 
W90-10526 


HYDROLOGY OF TWO STORMWATER IN- 
FILTRATION PONDS ON THE NORTH CARO- 
LINA BARRIER ISLANDS. 

North Carolina State Univ., Raleigh. Dept. of Bio- 
logical and Agricultural Engineering. 

For primary bibliographic entry see Field 4A. 
W90-10607 
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MODELING SEEPAGE FROM STORMWATER 

INFILTRATION PONDS. 

North Carolina State Univ., Raleigh. Dept. of Bio- 

logical and Agricultural Engineering. 

For primary bibliographic entry see Field 4A. 
10608 


COUPLED THREE-DIMENSIONAL GROUND- 

WATER FLOW AND LAKE-STAGE MODEL OF 

—— PALM BEACH COUNTY, FLORI- 
A. 

GeoTrans, Inc., Boulder, CO. 

C. A. Dacey, J. R. Erickson, and R. K. Waddell. 

IN: Coastal Water Resources. Proceedings of a 

Symposium held in Wilmington, North Carolina. 

American Water Resources Association, Bethesda, 

Maryland. 1988. p 411-417, 1 fig, 2 ref. 


Descriptors: *Coastal waters, *Eastpointe Lake, 
*Environmental effects, *Groundwater manage- 
ment, *Model studies, *Surface-groundwater rela- 
tions, *Water level, *Water resources develop- 
ment, Aquifers, Computer models, Florida, 
Groundwater mining, Groundwater movement, 
Lake stages, Shallow water, Well fields, Wells. 


Increased groundwater withdrawals from the surfi- 
cial aquifer in northern Palm Beach County, Flori- 
da have adversely impacted the lake stages of 21 
shallow lakes in the Eastpointe Lake system. The 
interaction between the groundwater system and 
the lakes was evaluated by incorporating a nonlin- 
ear stage-volume relationship into the USGS’s 
flow code MODFLOW and using the modified 3- 
dimensional code to model the groundwater/sur- 
face water system. Effects of pumping and re- 
charge stresses on lake stage, as well as effects of 
various well field pumpage scenarios and mitiga- 
tive alternatives were evaluated. The active lake 
stage option was added to MODFLOW by deriv- 
ing nonlinear stage-volume equations for the lakes. 
The resulting model was successfully calibrated to 
observation well data. Three major well fields 
were identified by the model as adversely impact- 
ing the Eastponte Lake system: the Hood, Jupiter 
and Mecca Farms well fields. Simulations with 
projected increased pumpages indicated that lake 
stages would be adversely affected without the 
implementation of mitigative measures. (See also 
W90-10584) (Lantz-PTT) 

W90-10616 


DEVELOPMENT OF ANISOTROPY IN SANDY 
COASTAL AQUIFERS. 

Calgary Univ. (Alberta). Dept. of Geology and 
Geophysics. 

L. C. Goldenberg, I. Hutcheon, and M. Shevalier. 
IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 437-440, 2 fig. 


Descriptors: *Anisotropy, *Coastal aquifers, 
*Coastal waters, *Groundwater management, 
*Saline water intrusion, *Saline-freshwater inter- 
faces, Flow pattern, Groundwater movement, 
Groundwater quality, Hydraulic conductivity, 
Pore water, Porosity. 


Redistribution of fine particles with low surface 
activity in the matrix of coastal aquifers may 
produce anisotropy. The mechanism responsible 
for this phenomenon is the capture of suspended 
fines in hydrodynamic traps: dead end of pores and 
pores perpendicular to the flow. In a latter stage, 
bridging of micro-channels situated parallel to the 
flow may occur. This may result in: (1) impairment 
of the flow in conducting flow paths perpendicular 
to the shore line. These pores create an original 
high hydraulic conductivity in natural conditions 
of coast aquifers; or (2) particle redistribution and 
creation of radial anisotropy which expands from 
man ‘activated’ regions in man influenced coastal 
aquifers. Creation of the radial anisotrophy is due 
either to pumping that may induce encroachment 
of seawater into the seawater-freshwater interface 
zone. Both create new hydraulic gradients. The 
new orientation of flow paths may cause an overall 
reduction of permeability towards the sea. Slower 
sea water intrusion is a benefit of the newly estab- 
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lished ansiotrophy. Since seawater contamination 
is one of the major factors affecting the capability 
of coastal aquifers to supply high quality water, 
development of ansiotropy should be weighed 
when planning strategies of management for coast- 
al aquifers. (See also W90-10584) (Lantz-PTT) 
W90-10619 


WATER BALANCE MODELING AND SAFE 
YIELD ESTIMATION FOR GROUND WATER 
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A detailed water balance model and computational 
procedure is given to estimate the ground-water 
recharge to an aquifer system or the leachate 
through a waste disposal/storage/ treatment facili- 
ty. The degree of accuracy and methods of estima- 
tion for various parameters involved in the compu- 
tational procedures are extensively discussed from 
practical standpoints. The Computational Proce- 
durers in water balance modeling for groundwater 
basins and landfill sites are very similar. The basic 
difference between models for these two types of 
site is in the need for computation of various 
parameters. Following is the general computation 
procedure that can be applied to most cases. Com- 
pute mean monthly rainfall for the entire basin 
based on the selected numberr of rainfall station 
records (published daily or monthly data can be 
used for landfall sites); compute potential evavpo- 
transpiration from climatic and hydrometeorologic 
data such as temperature, humidity and sunshine 
duration; knowing the typ eof soil and crop, esti- 
mate the maximum soil moisture storage; estimate 
the actual evapotranspiration based on the rainfall, 
potential evapotranspiration and soil moisture; con- 
vert stream flow (overland flow for landfill sites) 
to uniform depth over the total area; compute 
change in soil moisture (may be neglected for a 
river basin for confined aquifers); estimate change 
in groundwater storage from groundwater table 
measurements; estimate the net inflow of water by 
human activities; compute the net subsurface water 
inflow to the water balance study area; estimate 
the monthly groundwater recharge or leachate 
over the year for the complete period of record; 
and accumulate the monthly recharge or leachate 
values and average them annually for long-term 
estimates. (See also W90-10584) (Lantz-PTT) 
W90-10620 


WATER BALANCE MODELING AND SAFE 
YIELD ESTIMATION FOR GROUND WATER 
MANAGEMENT - 2. CASE HISTORIES. 
Schnabel Engineering Associates, Richmond, VA. 
B. K. Panigrahi, A. D. Gupta, and R. E. Martin. 
IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 453-463, 3 fig, 5 tab, 8 ref. 
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Three case histories are presented to demonstrate 
the application of methodologies and computation- 
al procedures for water balance modeling and safe 
yield estimation. The first case presents an estima- 
tion of groundwater yields for the coastal aquifers 
in the Bangkok, Thailand area. The major aspects 
considered in this study include encroachment of 
saltwater from the Gulf of Thailand and ground- 


water recharge the aquifers. The second example 
deals with safe yield estimation in the Sukhothai 
Province, Thailand. The main concern for this 
northeastern province is water supply for agricul- 
tural use. More than 100 deep wells have been 
installed in this non-coastal aquifer to tap the 
ground water for agricultural purposes. The third 
case presents a water balance computation at a 
solid waste disposal facility in Virginia which pri- 
marily utilizes the published hydrometeorological 
data along with on-site soils and groundwater in- 
formation. It is concluded from the case studies 
that the scope and methodology of a water baiance 
model depends on the objective of an investigation. 
(See also W90-10584) (Author’s abstract) 
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The Castle Hayne aquifer is an eastward sloping 
and thickening wedge of limestone and sandstone 
in the eastern part of North Carolina. It is a major 
source of fresh groundwater in coastal areas of 
North Carolina. As the most productive aquifer in 
the coastal plain, more water is withdrawn from 
the Castle Hayne than from any other single aqui- 
fer. Maximum yields of individual wells are also 
greater than yields from wells in other aquifers. Of 
the total withdrawal of 146 million gallons per day 
in 1986, 72% was withdrawn for industrial use, 
about 18% for public water supplies, and 10% for 
rural domestic and agricultural uses. As a result of 
increasing groundwater withdrawals since about 
1965, incidences of water level declines and salt- 
water intrusion have been recorded in eastern 
North Carolina. Current research on the hydrolo- 
gy and potential water yield of the aquifer is aimed 
at providing a better understanding of this system, 
which is needed for effective management of the 
resource. Ongoing studies involving the Castle 
Hayne aquifer include two local studies being con- 
ducted by the USGS to describe the groundwater 
resources and evaluate the extent of contamination 
at the U.S. Marine Corp Base, Camp Lejeune, in 
Onslow County and Marine Corps Air Station in 
Craven County. (See also W90-10584) (Lantz- 


PTT) 
W90-10622 


PRELIMINARY HYDROGEOLOGIC ASSESS- 

MENT OF THE CAMP LEJEUNE AREA, 

NORTH CAROLINA. 

Geological Survey, Raleigh, NC. Water Resources 
IV. 

D. A. Harned, and O. B. Lloyd. 

IN: Coastal Water Resources. Proceedings of a 

Symposium held in Wilmington, North Carolina. 

American Water Resources Association, Bethesda, 

Maryland. 1988. p 479-487, 4 fig, 6 ref. 


Descriptors: *Camp Lejeune, *Castle Hayne Aqui- 
fer, *Coastal waters, *Geohydrology, *Ground- 
water budget, *Groundwater quality, *North 
Carolina, Clays, Geologic faults, Leaky aquifers, 
Military reservations, Saline water intrusion, Sand. 


The Castle Hayne aquifer is the water supply 
source for the U.S. Marine Corps Base at Camp 
Lejeune, North Carolina. The aquifer consists of a 
series of sand and limestone beds that underlie the 
area to a depth of 450 feet. The aquifer appears to 
be hydraulically connected to the New River. The 
dip of the beds in the Camp Lejeune area is to the 


southeast at 17 ft/mi with a strike of north 79 
degrees east. Thin and discontinuous clay beds 
make up about 15 to 25% of the section, indicating 
that the water supply is a leaky confined aquifer 
system. In the Air Station area there is evidence 
that a fault may have breached clay areas allowing 
salt water to move from the New River to nearby 
pumping wells. Contour maps of water levels from 
two different water level surveys show that the 
New River is a major discharge area for the Castle 
Hayne aquifer. (See also W90-10584) (Author’s 
abstract) 
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Many aquifers have been polluted through the 
accidental release of immiscible fluids into the sub- 
surface environment. Once in the subsurface, such 
non-aqueous phase liquids (i.e. petroleum products 
or chlorinated solvents) eventually cease to move 
as a separate phase and become distributed in the 
vapor, solid, and aqueous phases. Three dimension- 
al models have been developed for the analysis of 
groundwater flow. Most of the models are based 
on either finite element or finite difference meth- 
ods. Three dimensional finite element models have 
the disadvantage of requiring large core storage 
and CPU times to solve typical problems. Three 
dimensional finite difference models are difficult to 
apply to irregular boundaries. A hybrid model can 
take advantage of the ability of finite elements to 
model irregular boundaries in the horizontal, and 
reduces computational requirements by applying 
finite differences in the verticle, where regular, 
layered discretization may be applicable. A gaso- 
line contaminated aquifer in Camp Lejeune, North 
Carolina is undergoing remediation with a partially 
screened purge well. Simulations of groundwater 
flow in the aquifer illustrate the practical use of the 
previously developed, three dimensional, finite ele- 
ment-finite difference computer model. These sim- 
ulations illustrate that three dimensional ground- 
water flow occurs in the vicinity of the purge-well 
recovery system. The accurate simulation of con- 
taminant transport around such remediation sys- 
tems requires three dimensional models. (See also 
W90-10584) (Lantz-PTT) 
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The Finite Element Three-Dimensional Ground- 
Water (FE3DGW) flow code was used to predict 
the effects of artificially recharging an unconfined 
aquifer by water-spreading treated wastewater 
onto sand filter beds. The site selected for possible 
wastewater disposal is near the Cape Cod Canal. 
The modeling work at the canal is part of a large- 
scale environmental study to determine the best 
location for land disposal of treated wastewater 
from the wastewater treatment plant at the Massa- 
chusetts Military Reservation. The study consisted 
of modeling the geohydrology in the area of the 
canal in two separate steady-state phases. Model- 
ing was used to provide: (1) a best estimate of the 
undisturbed state of the phreatic aquifer, and (2) an 
estimate of the geohydrologic conditions resulting 
from land disposal of wastewater. After the steady- 
state flow model was calibrated with hydrologic 
parameters obtained from slug tests, a sensitivity 
analysis was performed to determine the effects of 
hydraulic conductivity on the size and location of 
a potential groundwater mound, which could sig- 
nificantly affect the performance of the land dis- 
posal process. A factor of five change in hydraulic 
conductivity from 50 to 10 ft/d produced a 
groundwater mound that reverses the local 
groundwater gradient, permitting flow of contami- 
nated water away from the Cape Cod Canal 
toward the inner Cape. The results of this model- 
ing effort led to additional field work, which in- 
cluded an aquifer pump test to better define the 
hydraulic conductivity value and reduce the un- 
certainty in the development of the groundwater 
mound. (Author’s abstract) 

W90-11087 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


EFFECTS OF INSTALLATION OF PIEZO- 
METERS AND WELLS ON GROUNDWATER 
CHARACTERISTICS AND MEASUREMENTS. 
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A hydraulic short circuit can be detected by a field 
variable-head permeability test performed in a pie- 
zometer or a well. In layered deposits, the static 
water level under such conditions is not represent- 
ative of the piezometric level before pipe installa- 
tion. The piezometric error is most likely related to 
a preferential seepage in the vicinity of the bore- 
hole. Computer simulations demonstrate that large 
errors recorded in the field are due to internal 
erosion of natural soils around the casing during 
either drilling operations or development, as well 
as improper sealing of the piezometer tubing. In- 
correct piezometric level readings and unrepre- 
sentative groundwater samples may be avoided 
with the following precautions: installation of a 
full-length seal around the piezometric pipe; avoid- 
ing drilling techniques that may result in internal 
erosion in soil adjacent to the casing; undertaking 
only light autodevelopment of the piezometric 
well; during water sampling, avoiding overpump- 
ing and limiting drawdown to a small value; and 
checking each piezometer by a variable-head per- 
meability test to determine water-level or piezome- 
tric level readings. (Korn-PTT) 
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Geologic and borehole geophysical logs made at 
17 sites show that the hydrogeologic framework of 
the study area consists of a sequence of unconsoli- 
dated sediments typical of the Coastal Plain of 
Maryland. Three aquifers and two confining units 
were delineated within the study area. From the 
surface down, they are: (1) the surficial aquifer; (2) 
the upper confining unit; (3) the Canal Creek aqui- 
fer; (4) the lower confining unit; and (5) the lower 
confined aquifer. The aquifer materials range from 
fine sand to coarse sand and gravel. Clay lenses 
were commonly found interfingered with the sand, 
isolating parts of the aquifers. All the units are 
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continuous throughout the study area except for 
the upper confining unit, which crops out within 
the study area but is absent in updip outcrops. The 
unit also is absent within a Pleistocene paleochan- 
nel, where it has been eroded. The surficial and 
Canal Creek aquifers are hydraulically connected 
where the upper confining unit is absent, and a 
substantial amount of groundwater may flow be- 
tween the two aquifers. Currently, no pumping 
stresses are known to affect the aquifers within the 
study area. Under current conditions, downward 
vertical hydraulic gradients prevail at topographic 
highs, and upward gradients typically prevail near 
surface-water bodies. Regionally, the direction of 
groundwater flow in the confined aquifers is to the 
east and southeast. Significant water level fluctua- 
tions correspond with seasonal variations in rain- 
fall, and minor daily fluctuations reflect tidal 
cycles. (USGS) 
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Groundwater levels are measured periodically in a 
network of 92 observation wells in Wyoming, 
mostly in areas where groundwater is used in large 
quantities for irrigation or municipal purposes. The 
program is conducted by the U.S. Geological 
Survey in cooperation with the Wyoming State 
Engineer. This report contains hydrographs for 92 
observation wells showing water-level fluctuations 
from 1980 through September 1989. Also included 
in the report are maps showing locations of obser- 
vation wells and tables listing well depths, use of 
water, geologic source, records available, and 
highest and lowest water levels for the period of 
record. (USGS) 
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The Skunk Creek aquifer, a major glacial outwash 
deposit in the Skunk Creek drainage basin, consists 
of a 30-sq-mi shallow stream connected sand and 
gravel aquifer in southeastern South Dakota. The 
aquifer thickness ranges from 1 to 74 ft. Average 
annual fluctuation of the water table is 2.5 ft. The 
water has an average dissolved-solids content of 
620 mg/L and is very hard, averaging 403 mg/L 
calcium carbonate hardness. A numerical model 
was developed and calibrated under steady-state 
and transient conditions. The model contained 484 
active nodes each representing 0.0625 sq mi. Hy- 
draulic conductivities of the aquifer used in the 
model range from 10 to 400 ft/d, and average 
specific yield is 20%. Recharge from infiltration of 
precipitation was estimated to be 6 inches/yr or 
24% of average annual precipitation. Maximum 
evapotranspiration rate was 32 inches/yr and the 
evapotranspiration extinction depth for the model 
was 5 ft. The steady-state hydrologic budget was 
about 11,000 acre-ft/yr. Recharge by precipitation 
was about 9,500 acre-ft and recharge from streams 
was about 1,100 acre-ft. Discharge by evapotran- 
spiration was about 5,000 acre-ft and discharge to 
streams was about 5,700 acre-ft. A hypothetical 
simulation to determine maximum withdrawal 
under steady-state conditions resulted in a ground- 
water withdrawal of about 15,700 acre-ft/yr from 
19 hypothetical wells pumping at a rate of 500 gal/ 
min and 13 existing wells pumping at a combined 
average rate of 24 gal/min. (USGS) 
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Aquifers in rocks of Cretaceous age are the major 
source of groundwater for public supplies in the 
central Coastal Plain. These aquifers consist of 
sand, gravel, and limestone beds of the Peedee, 
Black Creek, and the upper and lower Cape Fear 
aquifers, each separated by a confining unit com- 
posed of clay and silt beds. The aquifers and con- 
fining units (1) rest upon crystalline basement 
rocks; (2) dip and thicken to the east-southeast; and 
(3) are overlain by younger aquifers and confining 
units in deposits of Quaternary and Tertiary age. 
The top of the uppermost aquifer, the Peedee, 
ranges from 122 ft above to 595 ft below sea level. 
The maximum thickness of all aquifers and confin- 
ing units in Cretaceous rocks is more than 1,600 ft. 


Aquifers and confining units were defined and 
correlated for this report using 125 geophysical 
logs and accompanying drillers’ logs, water level 
data, and water quality information regarding 
chloride concentrations in water. This analysis al- 
lowed the construction of seven hydrogeologic 
cross sections that depict the continuity of all the 
aquifers and confining units. These cross sections 
also show water levels and chloride concentrations 
in water from various test intervals and describe 
where chloride concentration in water exceeds 250 
mg/L within each aquifer. Detailed maps of each 
Cretaceous aquifer show altitude of its top, thick- 
ness, areas of selected sand percentages, transition 
zones from fresh to saltwater, and the thickness of 
the confining unit. (USGS) 
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AQUIFER-TEST ANALYSIS OF THE UPPER 
AQUIFER OF THE POTOMAC-RARITAN- 
MAGOTHY AQUIFER SYSTEM, UNION 
BEACH BOROUGH, MONMOUTH COUNTY, 
NEW JERSEY. 

Geological Survey, West Trenton, NJ. Water Re- 
sources Div. 

A. A. Pucci, D. A. Pope, and T. Ivahnenko. 
Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 88-4183, 
1987. 27p, 3 pl, 12 fig, 3 tab. 


Descriptors: *Aquifer testing, *Areal hydrogeo- 
logy, *Hydraulic conductivity, *Hydrologic prop- 
erties, *Leakage, *New Jersey, *Potomac-Raritan- 
Magothy Aquifer System, *Transmissivity, Coastal 
plains, Confining units, Keyport Borough, Mon- 
mouth County, Storage coefficient, Union Beach 
Borough. 


The hydraulic properties of the upper aquifer of 
the Potomac-Raritan-Magothy aquifer system and 
of ihe overlying and underlying confining units 
were determined from and aquifer test in the vicin- 
ity of Union Beach Borough, New Jersey, near 
Raritan Bay. The April 1986 test included the 
pumping of 2 test wells for 72 hours at a combined 
discharge rate of 1,375 gal/min, and the measure- 
ment of water levels in 10 observation wells. No 
lateral recharge boundary in Raritan Bay affected 
the observed water-level changes. Assuming leaky 
artesian conditions, the average transmissivity and 
storage coefficient of the upper aquifer are 7,754 sq 
ft/day and 0.00044 respectively. The leakance of 
the combined confining units ranges from 0.000030 
to 0.000076/day/ft. On the basis of lithologic sam- 
ples from a nearby wel!, the overlying and under- 
lying confining units were assumed to have similar 
hydraulic properties. By using this assumption, the 
vertical hydraulic conductivity of the confining 
units ranges from 0.010 to 0.027 ft/day. (USGS) 
W90-11248 


GROUND-WATER MODELS FOR THE HAT- 
TIESBURG AND LAUREL, MISSISSIPPI RE- 
GIONS. 

Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

D. M. Patrick, R. Sturdivant, and S. Zhao. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-191487/ 
AS. Price codes: A06 in paper copy, AOI in micro- 
fiche. Technical Completion Report, July 1989. 92 
p, 79 fig, 9 plates, 76 tab, 29 ref. USGS Contract 
14-08-0001-G1571. USGS Project G1571-04. 


Descriptors: *Aquifer characteristics, *Ground- 
water models, *Hydrogeology, ‘*Mississippi, 
*Model studies, Potentiometric surface, Pumping, 
Withdrawal. 


The objectives of this investigation were to de- 
scribe the hydrogeology of the Neogene aquifer 
system in Jones, Forrest, and Lamar Counties in 
south Mississippi, to document the historic lower- 
ing of potentiometric surfaces, and to develop 
three dimensional, steady state models to predict 
future aquifer performance. In Jones County two 
aquifers (lower and middle) occur within the Cata- 
houla Formation (Miocene); a third aquifer (upper) 
occurs in the Citronelle Formation (Plio-Pleisto- 





cene) but was not investigated due to its limited 
use. Current drawdowns associated with the lower 
and middle aquifers in Jones County were, respec- 
tively, as much 180 and 120 ft lower than the 
regional potentiometric surfaces associated with 
these aquifers. In Forrest and Lamar Counties, 
drawdowns involving the lower and upper aquifer 
were respectively, 130 and 210 ft lower than the 
regional surfaces. The determination of predicted 
potentiometric surfaces for the years 1995, 2005, 
and 2015 using annual increases in pumping rates 
of 2%, 4%, and 6% revealed that the lower 
aquifers in the region could safely sustain 2% 
increases in pumping rates through 2015; however, 
4% and 6% increases would overstress them in 
2015 and 2005, respectively. The middle aquifer in 
Jones County will also safely sustain 2% increases 
in pumping; however, this aquifer will become 
overstressed in 2005 at a 6% increase in pumping. 
The upper aquifer will become overstressed in 
2005 at 2% and 4% increases, and in 1995 at a 6% 
increase. (USGS) 
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MASS-BALANCE NITRATE MODEL FOR PRE- 
DICTING THE EFFECTS OF LAND USE OF 
GROUND-WATER QUALITY IN MUNICIPAL 
WELLHEAD PROTECTION AREAS. 

Geological Survey, Boston, MA. Water Resources 
Div. 

For primary bibliographic entry see Field SB. 
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WATER RESOURCES OF BROOKINGS AND 
KINGSBURY COUNTIES, SOUTH DAKOTA. 
Geological Survey, Huron, SD. Water Resources 


iV. 
For primary bibliographic entry see Field 2E. 
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SEEPAGE STUDY OF THE SOUTH BEND, 
RICHFIELD, AND VERMILLION CANALS, 
SEVIER COUNTY, UTAH. 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

L. R. Herbert, and G. J. Smith. 

Available from Utah Dept. of Natural Resoures, 
1636 W. North Temple, Salt Lake City, UT 84116. 
Utah Department of Natural Resources Technical 
Publication No. 97, 1989. 50p, 9 fig, 4 tab, 1 ref. 


Descriptors: *Canal seepage, *Canals, *Seepage, 
*Surface-groundwater relations, *Utah, Irrigation 
canals, Sevier County, Water loss. 


A seepage investigation was made in 1987 on se- 
lected reaches of the South Bend, Richfield, and 
Vermillion Canals in Sevier County, Utah, to de- 
termine gains or losses in discharge. Fluctuations 
in discharge were adjusted using information from 
stage recorders operated at selected locations 
during each set of discharge measurements. The 
investigation showed a net gain of 0.2 cu ft/sec in 
the South Bend Canal: the upper reach gained of 
1.5 cu ft/sec, the two middle reaches together lost 
2.5 cu ft/sec, and the lower reach gained 1.2 cu ft/ 
sec. The Richfield Canal showed a net loss of 2.4 
cu ft/sec: the two upper reaches together lost 4.4 
cu ft/sec and the two lower reaches together 
gained 2.0 cu ft/sec. The Vermillion Canal showed 
a net loss of 0.2 cu ft/sec: the upper reach gained 
2.3 cu ft/sec and the lower reach lost 2.5 cu ft/sec. 
(USGS 
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HYDROLOGIC AND CHEMICAL DATA FROM 
SELECTED WELLS AND SPRINGS IN SOUTH- 
ERN ELMORE COUNTY, INCLUDING MOUN- 
TAIN HOME AIR FORCE BASE, SOUTH- 
WESTERN IDAHO, FALL 1989. 

Geological Survey, Boise, ID. Water Resources 
Div. 

D. J. Parliman, and H. W. Young. 

Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. Open- 
file Report 90-112, 1990. 35p, 4 fig, 6 tab, 5 ref. 


Descriptors: *Elmore County, *Groundwater, 
*Idaho, *Nitrogen compounds, *Organic com- 


pounds, *Water quality, *Water quality data, 
*Water resources data, Mountain Home, Mountain 
Home Air Force Base, Springs, Well data. 


Hydrologic and chemical data were collected 
during September through November 1989 from 
90 wells and 6 springs in southern Elmore County, 
southwestern Idaho. These data were collected to 
characterize the chemical quality of water in major 
water-yielding zones in areas near Mountain Home 
and the Mountain Home Air Force Base. The data 
include well and spring locations, well-construc- 
tion and water-level information, and chemical 
analysis of water from each well and spring inven- 
toried. Groundwater in the study area is generally 
suitable for most uses. In localized areas, water is 
highly mineralized, and pH, concentrations of dis- 
solved sulfate, chloride, or nitrite plus nitrate as 
nitrogen exceed national public drinking water 
limits. Fecal coliform and fecal streptococci bacte- 
ria were detected in separate water samples. One 
or more volatile organic compounds were detected 
in water samples from 15 wells, and the concentra- 
tion of benzene exceeded the national public drink- 
ing water limit in a water sample from one well. 


(USGS) 
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SUPERFUND RECORD OF DECISION: SAN 
GABRIEL VALLEY (1, 2, AND 4), CA. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W90-11264 


SUPERFUND RECORD OF DECISION: 
DRAKE CHEMICAL, PA. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
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GROUND-WATER PROTECTION STAND- 
ARDS FOR INACTIVE URANIUM TAILINGS 
SITES (40 CFR 192). BACKGROUND INFOR- 
MATION FOR FINAL RULE. 

Office of Radiation Programs, Washington, DC. 
For primary bibliographic entry see Field 5G. 
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DEVELOPMENTS IN HYDRAULIC ENGI- 
NEERING - VOLUME 4. 

For primary bibliographic entry see Field 8B. 
W90-11282 


MULTIPHASE FLOWS IN POROUS MEDIA. 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

H. J. Morel-Seytoux. 

IN: Developments in Hydraulic Engineering - 
Volume 4. Elsevier Science Publishing Co., New 
York. 1987. p 103-174, 20 fig, 58 ref. National 
Science Foundation. grant no. CEE-8212668; and 
U.S. Dept. of Agriculture, Agricultural Research 
Service, Research Agreement 58-9AHZ-3-39. 


Descriptors: *Flow equations, *Groundwater 
movement, *Infiltration, *Model studies, *Multi- 
phase flow, *Porous media, *Soil water, *Unsatu- 
rated flow, Capillary capacity, Darcys law, Drain- 
age, Ficks Law, Flow models, Flow nets, Flow 
pattern, Fourier analysis, Mathematical equations, 
Mathematical models, Numerical analysis, Soil col- 
umns, Temperature effects, Three-dimensional 
model. 


A good understanding of multiphase flows in 
porous media is required for efficient oil produc- 
tion and conservation; usually the three phases, oil, 
gas, and water, coexist in reservoirs. Fundamentals 
and governing equations include Darcy’s Law, 
Fick’s Law, Fourier’s Law, capillary pressure, 
Hooke’s Law, conservation of mass, and conserva- 
tion of heat. Two-phase one-dimensional flows in- 
volve infiltration (e.g., uniform rainfall over a large 
area), drainage (infiltration of air), and moisture 
redistribution (cessation of rainfall). Two-phase 
two-dimensional flows introduce a more complex 
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flow field, involving calculations for pattern floods 
and numerical solutions. Evolution of the fluid 
contents (water, ice, air, and matrix or soil) and of 
the temperature of a vertical column of soil under 
relatively varied conditions describe three-phase 
one-dimensional flows. In these cases one might 
examine the physical phenomena, mass flow and 
heat flow processes under freezing conditions, and 
equilibrium water content at temperatures below 
freezing. (See also W90-11282) (Fish-PTT) 
W90-11285 


GROUNDWATER FLOW AND POLLUTION IN 
FRACTURED ROCK AQUIFERS. 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

For primary bibliographic entry see Field 5B. 
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GROUNDWATER MODELS. 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

K. R. Rushton. 

IN: Developments in Hydraulic Engineering - 
Volume 4. Elsevier Science Publishing Co., New 
York. 1987. p 239-276, 12 fig, 46 ref. 


Descriptors: *Groundwater movement, *Hydrau- 
lic models, *Model studies, Aquifer characteristics, 
Finite difference methods, Finite element method, 
Flow models, Flow pattern, Mathematical models, 
Numerical analysis, Vertical flow. 


Recent advances in groundwater modelling have 
been concerned primarily with the adequate repre- 
sentation of the aquifer flow mechanisms. Approxi- 
mations and idealizations have to be introduced 
and there are three basic approaches: conventional 
regional groundwater models, radial flow models, 
and vertical section models. Numerical models in- 
volve the finite difference technique, the finite 
element method, and the boundary integral equa- 
tion method. Aquifer parameters to be considered 
are: transmissivity, storage coefficient, recharge, 
boundary conditions, and abstractions. Additional 
conditions include: well storage, partial penetra- 
tion, leaky aquifers, delayed yield, the change from 
confined to unconfined conditions, heterogeneous 
aquifers, and alluvial aquifers. In any study it is 
essential to identify the factors that have the great- 
est effects on the flow patterns and ensure that 
they are adequately represented in the model. (See 
also W90-11282) (Fish-PTT) 
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GROUNDWATER UTILISATION AND PRO- 
TECTION. 


Technische Univ., Graz (Austria). Inst. fuer Was- 
serwirtschaft und Konstruktiven Wasserbau. 

E. P. Nemecek. 

IN: Developments in Hydraulic Engineering - 
Volume 4. Elsevier Science Publishing Co., New 
York. 1987. p 277-346, 40 fig, 5 tab, 29 ref. 


Descriptors: *Groundwater management, 
*Groundwater mining, *Groundwater resources, 
*Spring water, *Water resources data, *Water 
supply, *Watershed management, Aquifer charac- 
teristics, Discharge capacity, Hydraulic design, 
Percolation, Self-purification, Soil properties, 
Water quality, Water zoning, Well construction. 


For the design of groundwater supply a number of 
preparatory measures are necessary, such as: de- 
marcation of the area under consideration; geologi- 
cal composition of the clastic sediments; type of 
groundwater; thickness of the water-bearing strata; 
groundwater level in the explorations and in exist- 
ing wells; direction and gradient of groundwater 
flow; and interaction between surface and ground- 
water. Determination of soil parameters, explora- 
tion of the geological and hydrological structure of 
the soil by geophysical methods, and construction 
of piezometers and the establishment of ground- 
water contour maps are all necessary to design and 
calculate a well. Groundwater extraction may be 
by vertical or horizontal installations. Springs are 
suited for the water supply if they yield sufficient 
quantities continuously, exhibit an even and low 
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temperature, possess good chemical qualities, and 
are bacteriologically impeccable; and it must fulfill 
both quantitative and qualitative criteria regarding 
discharge, fluctuation ratio, and temperature. 
Spring types include: contact, overflow, impound- 
ed contact, surface, hillside debris, karst, and inter- 
mittent karst. Quantitative impairment of ground- 
water results above all from decreased natural 
recharge, impeded discharge in the aquifer and 
excessive extraction. Soil layers contain some natu- 
ral purification mechanisms which serve to elimi- 
nate substances contained in water, during percola- 
tion and seepage. Since complete purification of 
contaminated groundwater is not possible through 
water treatment, ‘genuine groundwater’ must be 
protected from impurities by measures extending 
over the whole catchment area, by dividing into 
protection zones. (See also W90-11282) (Fish-PTT) 
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PROCEEDINGS OF THE FOURTH CANADI- 
AN/AMERICAN CONFERENCE ON HYDRO- 
GEOLOGY: FLUID FLOW, HEAT TRANSFER 
AND MASS TRANSPORT IN FRACTURED 
ROCKS. 

Banff, Alberta, Canada, June 21-24, 1988. National 
Water Well Association, Dublin, Ohio. 1988. 283p. 
Edited by Brian Hitchon, and Stefan Bachu. 


Descriptors: *Environmental engineering, *Flow 
measurement, *Geohydrology, *Geologic frac- 
tures, *Groundwater movement, *Mass transport, 
*Path of pollutants, Aquifer characteristics, Moni- 
toring wells, Test wells. 


This volume comprises the Proceedings of the 
Fourth Canadian/American Conference on Hy- 
drogeology, organized jointly by the Alberta Re- 
search Council and the National Water Well Asso- 
ciation. The wide variety of the papers presented 
attest to the importance of the subject of mass 
transport in fractured rocks and the need for a 
multidisciplinary approach. The understanding and 
characterization of fluid flow in fractured rocks is 
the object of active research, while the study of 
transport processes in fractured rocks has proven 
to be critical particularly with regard to waste 
isolation. The conference focused on both theoreti- 
cal and practical knowledge in the areas of engi- 
neering and earth sciences. The Proceedings is 
comprised of papers by invited speakers and a suite 
of unsolicited papers which are gathered into 
broad sections (fracture characteristics, well test- 
ing and monitoring, and transport processes in 
fractured media) generally corresponding to the 
subjects covered by the invited specialists. (See 
W90-11362 thru W90-11391) (Fish-PTT) 
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BEHAVIOR OF INDUCED FRACTURES IN 
SAND AND FRIABLE SANDSTONES. 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 8E. 
W90-11362 


CHARACTERIZATION OF FRACTURE NET- 
WORKS FOR FLUID FLOW ANALYSIS. 
Lawrence Berkeley Lab., CA. 

J. C. S. Long, D. Billaux, K. Hestir, E. L. Majer, 
and J. Peterson. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 11-19, 14 fig, 4 ref. Department of Energy 
Contract No. DE-AC03-76SF00098. 


Descriptors: *Geohydrology, *Geologic fractures, 
*Groundwater movement, *Subsurface mapping, 
Aquifer testing, Data interpretation, Environmen- 
tal engineering, Flow nets, Geophysical methods, 
Hydraulic geometry, Model studies, Rock testing, 
Test wells, Tomography. 


The analysis of fluid flow through fractured rocks 
is difficult because the only way to assign hydrau- 
lic parameters to fractures is to perform hydraulic 
tests. However, the interpretation of such tests, or 
‘inversion’ of the data, requires that the geometric 


pattern formed by the fractures is known. Combin- 
ing a statistical approach with geophysical data 
may be extremely helpful in defining the fracture 
geometry. Crosshole geophysics, either seismic or 
radar, can provide tomograms which are pixel 
maps of the velocity or attenuation anomalies in 
the rock. These anomalies are often due to fracture 
zones. Therefore, tomograms can be used to identi- 
fy fracture zones and provide information about 
the structure within the fracture zones. This struc- 
tural information can be used as the basis for 
simulating the degree of fracturing within the 
zones. Well tests can be used to further refine the 
model. Because the fracture network is only par- 
tially connected, the resulting geometry of the 
flow paths may have fractal properties. The behav- 
ior of well tests under such geometry are being 
studied. Through understanding of this behavior, it 
may be possible to use inverse techniques to refine 
the a priori assignment of fractures and their con- 
ductances such that the best fit to a series of 
simultaneous well test results is obtained. This 
methodology is under development and currently 
being applied to several field test sites. (See also 
W90-11361) (Author’s abstract) 
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GEOCHEMICAL AND ISOTOPIC CHARAC- 
TERIZATION OF FLOW IN FRACTURED 
PLUTONIC ROCKS: EXAMPLES FROM THE 
CANADIAN SHIELD. 

Atomic Energy of Canada Ltd., Pinawa (Manito- 
ba). Whiteshell Nuclear Research Establishment. 
M. Gascoyne, J. D. Ross, and R. L. Watson. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 20-31, 14 fig, 2 tab, 18 ref. 


Descriptors: *Environmental engineering, *Geo- 
chemistry, *Geohydrology, *Geologic fractures, 
*Groundwater movement, *Path of pollutants, 
*Radioactive waste disposal, *Waste disposal, 
*Water chemistry, Canada, Chemical composition, 
Flow system, Isotope studies, Plutonic water, Ra- 
dioactive wastes, Saline groundwater, Saline-fresh- 
water interfaces. 


The composition of groundwater of several plu- 
tons in the Canadian Shield is being studied to help 
determine the long-term stability of sealing and 
buffer materials used in deep disposal vaults and 
the extent of migration of released radionuclides 
within the groundwater flow field. Determination 
of chemical and isotopic characteristics has been 
performed for groundwater collected from deep 
boreholes drilled in plutons across the Shield. 
Also, the chemical composition of groundwater 
entering deep mines at various locations on the 
Shield is being examined. Shallow groundwater 
shows a geochemical evolution from CaHCO3 
through NaCaHCO3 to NaCaClSO4 with flow 
along the hydraulic gradient. Active groundwater 
circulation appears to be confined to fractures lo- 
cated in the upper 400 m of bedrock. Highly saline 
groundwater appears to be ubiquitous at any depth 
in Shield rocks, irrespective of rock composition. 
The dominant constituents of Ca, Na, and Cl sug- 
gest either a common origin or a similar evolution- 
ary path whereby groundwater chemistry is con- 
trolled principally by rock-water interaction. How- 
ever, several analyzed components indicate that 
incursion of groundwater from adjacent sedimenta- 
ry basins may have occurred at some locations. 
Dissolution of salts from fluid inclusions or from 
the rock matrix may also provide a significant 
component of the salinity. For the saline ground- 
water, geochemical and isotopic data indicate that 
the residence time of the groundwater may be 
quite different from that of individual dissolved 
salts or gases. Most parameters indicate ‘ages’ well 
in excess of 1 Ma for both water and salts. This 
implies that this groundwater is confined to frac- 
tures that are relatively isolated from the active 
flow regime. (See also W90-11361) (Author’s ab- 
stract) 
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DETAILED HYDRAULIC CHARACTERIZA- 
TION OF A FRACTURE ZONE IN THE BRAN- 
DAN AREA, FINNSJON, SWEDEN. 

Sveriges Geologiska Undersoekning, Uppsala. 

J. E. Andersson, L. Ekman, and A. Winberg. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 32-39, 7 fig, 3 tab, 22 ref. 


Descriptors: *Environmental engineering, *Geo- 
hydrology, *Geologic fractures, *Path of pollut- 
ants, *Radioactive waste disposal, *Radioisotopes, 
*Waste disposal, Boreholes, Crystalline rocks, Hy- 
draulic conductivity, Isotopic tracers, Sweden, 
Three-dimensional model. 


The Swedish Nuclear Fuel and Waste Manage- 
ment Co., in 1984, launched a generic study fo- 
cused on fracture zones in crystalline bedrock. The 
Brandan area, part of the Finnsjon study site, was 
selected as a suitable site for a field study. The 
prime objective of the study was to improve the 
state of knowledge on the mechanisms governing 
the transport of radionuclides in fracture zones. 
Based on the results, a three-dimensional tectonic 
model of the studied area evolved, the prime con- 
stituents being a major subhorizontal zone (100 m 
wide) and a steeply inclined fracture zone of lesser 
width. The investigations to date have focused on 
the subhorizontal zone. In all, three percussion- 
drilled and six cored boreholes penetrate the zone. 
Reconnaissance hydraulic testing was performed in 
20 m test sections along the total length of some of 
the core boreholes. Detailed hydraulic testing in 2 
m sections was made in the subhorizontal zone and 
the adjacent rock mass. The detailed tests revealed 
a sandwich structure within the zone with two to 
five highly conductive parts, consistently posi- 
tioned within the zone in all boreholes. The char- 
acterization of the identified subzones was carried 
even further in one borehole where tests were 
made in 0.11 m sections. This study revealed that 
the true hydraulic widths of the conductive parts 
were on the order of decimeters. The conductive 
fracture frequency of the zone and adjacent rock 
was calculated with statistical techniques, and the 
results of the detailed hydraulic testing of the zone 
were used to design and optimize large scale 
pumping and tracer tests in the zone. (See also 
W90-11361) (Author’s abstract) 
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DEFINING AN EQUIVALENT POROUS 
MEDIA FOR FRACTURED ROCK MASSES 
USING DISCRETE FRACTURE MODELS. 
Golder Associates, Inc., Redmond, WA. 

T. W. Schrauf, and W. S. Dershowitz. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 40-51, 15 fig, 2 tab, 21 ref. 


Descriptors: *Geohydrology, *Geologic fractures, 
*Hydraulic conductivity, *Model studies, *Porous 
media, *Stochastic hydrology, Crystalline rocks, 
Environmental engineering, Groundwater move- 
ment, Hydraulic fracturing, Rock properties. 


A stochastic fracture flow simulation, based on 
measured fracture parameters from five crystalline 
rock sites, was used to determine the equivalent 
hydraulic conductivity of a fractured media. 
Region size, fracture density, directional anisotro- 
py, and fracture transmissivity distributions were 
found to have various effects. The change in equiv- 
alent conductivity with region size (area or volume 
of rock mass considered), was found to be strongly 
dependent on fracture density, reflecting differ- 
ences in fracture network formation at various 
scales. At very low fracture densities, the average 
equivalent conductivity initially decreased then 
stabilized at a conductivity reflecting large fracture 
network properties. At high fracture densities, no 
reduction in average equivalent conductivity was 
observed. The variance of the determined equiva- 
lent hydraulic conductivity distributions also de- 





creased with increasing region size. Directional 
anisotropy decreased notably with increasing 
region size since the low conductivity fractures 
dominate the equivalent conductivity of the net- 
work. Region size effects for stochastic continuum 
models were compared to the discrete fracture 
model results. Stochastic continuum models do not 
exhibit the network formation characteristics of 
discrete fracture models and significantly different 
results were obtained. Extrapolation of region size 
effects for steady-state flow under simple boundary 
conditions to transient flow under more general 
boundary conditions may be made. (See also W90- 
11361) (Author’s abstract) 
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HYDROGEOLOGICAL CHARACTERISTICS 
OF MAJOR FRACTURE ZONES IN A GRAN- 
ITE BATHOLITH OF THE CANADIAN 
SHIELD. 

Atomic Energy of Canada Ltd., Pinawa (Manito- 
ba). Whiteshell Nuclear Research Establishment. 
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IN: Proceedings of the Fourth Canadian/Ameri- 
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National Water Well Association, Dublin, Ohio. 
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Descriptors: *Environmental engineering, *Geo- 
hydrology, *Geologic fractures, *Groundwater 
movement, *Hydraulic properties, *Permeability, 
*Radioactive waste disposal, *Waste disposal, Bor- 
eholes, Canada, Granites. 


An extensive network of exploratory boreholes has 
been drilled into the Lac du Bonnet granite batho- 
lith to assess the details of hydrogeological condi- 
tions within several major low dipping fracture 
zones to depths of 1000 m below ground surface. 
One of these fracture zones, referred to as Fracture 
Zone 2, has been extensively investigated at differ- 
ent size scales. Single-hole straddle packer tests 
and large-scale hydraulic pressure interference 
tests within the boreholes in Fracture Zone 2 
reveal that a complex pattern of permeability exists 
within the fracture zone at the regional scale. 
Permeabilities range over six orders of magnitude, 
with the higher permeabilities appearing to form 
distinctive large-scale channel-like patterns that 
can be mapped for up to 1 km in areal extent. 
Investigations of Fracture Zone 2 done at the local 
scale revealed considerable small scale variation in 
the hydrogeological characteristics. Permeabilities 
have been observed to change by as much as six 
orders of magnitude over distances of a few meters 
within the fracture zone and isolated pockets of 
high permeability can reside within larger regions 
of low permeability. The interpretation of meas- 
urements made at the local scale do not contradict 
the regional interpretations but the study does il- 
lustrate some of the hydrogeological complexities 
that can exist within large fracture zones. In situa- 
tions where exploratory boreholes are sparse, it is 
important to be aware that the hydraulic properties 
of these extensive fracture zones can vary signifi- 
cantly over small spatial distances and inferences 
drawn from a sparse network may be misleading. 
(See also W90-11361) (Author’s abstract) 
W90-11367 


OBSERVATIONS REGARDING COMPARISON 
OF HYDRAULIC AND CHEMICAL TRACER 
TEST RESULTS. 

S. E. Silliman, and R. Deuell. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 61-67, 6 fig, 2 tab, 25 ref. 


Descriptors: *Aquifer testing, *Environmental en- 
gineering, *Flow measurement, *Fracture perme- 
ability, *Geohydrology, *Geologic fractures, 
*Groundwater movement, Channeling, Field tests, 
Flow models, Hydraulic properties, Path of pollut- 
ants, Tracers. 


Consideration of flow and subsurface movement of 
hazardous and/or radioactive waste products has 


focussed attention on the problem of fluid flow 
with fractured rocks. Previous studies of flow 
within fractures characterized by non-constant ap- 
erture have shown that for special aperture geome- 
tries, a single aperture (termed the effective aper- 
ture) can be defined which, when applied to the 
cubic law, provides an unbiased estimate of volu- 
metric flux within the fracture. It has been demon- 
strated that for flow parallel to constant aperture, 
this effective aperture is equal to the cube root of 
the arithmetic average of the aperture cubed. Simi- 
larly, when flow is perpendicular to aperture vari- 
ations, the effective aperture is equal to the cube 
root of the harmonic mean of the aperture cubed. 
These results are extended to consideration of hy- 
draulic and tracer tests. In the parallel flow scenar- 
io, an equivalent aperture is defined for the tracer 
test which is greater than the effective aperture 
from the hydraulic test. Further, if these two aper- 
tures are combined to form a third aperture esti- 
mate, this final estimate will be the smallest of the 
three. For the perpendicular flow scenario, howev- 
er, this order of relative magnitude is reversed 
such that the tracer test provides the minimum 
estimate of the aperture. These observations pro- 
vide a means whereby observed variation in field 
tests can be explained on a theoretical basis. Fur- 
ther, it is suggested that the principal direction of 
channeling or aperture anisotropy may be measura- 
ble through a field test involving combined chemi- 
cal and hydraulic testing. (See also W90-11361) 
(Author’s abstract) 
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Estimates of groundwater velocity in fractured 
rock environments are commonly based on the 
results of single-well or multiple-well hydraulic 
tests interpreted using the cubic law. A study was 
performed to compare the estimates of fracture 
aperture width determined from tracer tests with 
those obtained from hydraulic tests. The tracer 
experiments and hydraulic tests were conducted in 
two pairs of boreholes intersecting a single flat- 
lying fracture in the Meaford-Dundas Shale of 
Eastern Ontario. The tracer experiments were con- 
ducted in both injection-withdrawal and radial- 
convergent configurations. Constant-head, slug, 
pump, and pulse interference test techniques were 
employed to determine the hydraulic aperture. The 
results show that the tracer experiments predict 
substantially smaller fracture apertures and thus a 
slower groundwater velocity than the results from 
the hydraulic tests. These results are attributed to 
the rough and undulating character of natural frac- 
tures and the nature of the fracture aperture distri- 
bution. The findings suggest that hydraulic tests 
and tracer experiments are each sensitive to differ- 
ent aspects of the fracture aperture distribution. 
Tortuosity, developed as a function of fracture 
closure, may play a particular role in determining 
the fracture aperture measured during a tracer 
experiment. On the basis of this comparison and 
recent similar work, it is recommended that the 
development of a new conceptual model to aug- 
ment the cubic law be undertaken in earnest. (See 
also W90-11361) (Author’s abstract) 
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Fracturing is a common phenomenon in the glacial 
till units of the Interior Great Plains of North 
America. Fine-textured tills of low matrix perme- 
ability are thought to have an enhanced hydraulic 
conductivity when fractures are present. The phys- 
ical nature, degree of interconnectivity and the 
contribution to water movement of the fractures 
within a fine-textured glacial till unit in southern 
Alberta, Canada, were investigated. A study pit, in 
a morainic ridge in the till terrain of the Milk River 
Watershed, was excavated in 1 m depth increments 
to a total depth of 5 m. Each pit-level was tested at 
several locations for field-saturated hydraulic con- 
ductivity of the till with a field-portable auger hole 
instrument. Undisturbed, oriented till samples were 
obtained from each level, and were impregnated 
with 3-hydroxy-butylmethylmethacrylate contain- 
ing a UV fluorescent dye. The sample blocks were 
serially sectioned and their polished faces were 
photographed in high-contrast black and white 
film under UV illumination which clearly outlined 
the fracture network. Fracture characteristics 
(void size, shape, orientation, density, continuity) 
were quantified with a Kontron Image Analysis 
System. These fracture parameters are precisely 
the random variables input into some of the cur- 
rent two and three-dimensional models for fluid 
flow in fractured rock. The spatial configuration 
data for the till fracture system, obtained with the 
image analyzer, coupled with the field-saturated 
hydraulic conductivity values, allows more accu- 
rate testing of these rock-fracture models for their 
applicability to fluid flow problems in fractured 
glacial tills. (See also W90-11361) (Author’s ab- 
stract) 
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Water-level transients measured in five intervals in 
four deep wells at Yucca Mountain, Nevada, were 
analyzed to determine the frequency response 
function of the well/aquifer to barometric and 
earth-tide induced strains. The wells tap subverti- 
cally fractured tuffs and carbonate rocks. For the 
four intervals monitored in the tuffs, the water 
level response to barometric pressure was a strong 
function of frequency, which can be explained if, 
in the frequency range analyzed, atmospheric load- 
ing induces vertical flow of air and water to the 
water table. Comparison of the measured frequen- 
cy response of the wells to theoretical solutions of 
the response of aquifer pore pressure to atmospher- 
ic loading indicates that air flow through the thick 
unsaturated zone can greatly influence the well 
response. The effects of vertical groundwater flow 
between the water table and the monitored inter- 
vals are evident for those wells in the tuffs. Earth- 
tide induced water level responses were detected 
in each well but were relatively dampened in wells 
where groundwater flow to the water table was 
substantial. In wells where the effects of water 
table drainage were evident, the static response of 
the wells under confined conditions was inferred 
from a fit of the observed frequency response to a 
theoretical frequency response that included the 
effects of water table drainage on the water level 
response due to atmospheric loading and earth- 
tides. Once the static confined response of the well 
was determined, elastic properties of the aquifer 
were calculated from fluid/rock-mechanics rela- 
tions based on poro-elastic theory. (See also W90- 
11361) (Author’s abstract) 
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A hydrogeologic study was conducted in portions 
of Hays County, Texas, to further the understand- 
ing of the nature of the Edwards Limestone Aqui- 
fer. The locations of major intensified structure 
studies included the San Marcos Baptist Academy, 
the Sink Creek drainage basin, Sessom Creek, and 
the Blanco River. Fault, joint, photo-lineament, 
fracture trace, and straight-stream-segment orienta- 
tions were measured, mapped, and compared to 
determine: (1) orientation trends, (2) possible indi- 
cations of groundwater flow direction, and (3) 
structural control. It was found that joint orienta- 
tions are not controlled by rock type, i.e., Edwards 
or Glen Rose limestones, as was previously sug- 
gested by other investigators. A photo-lineament 
map was produced for the Sink Creek drainage 
basin for indications of pollution potential and 
future groundwater prospecting. Near uniformity 
in distribution of lineaments was observed from 
their orientation plots. A rosette of straight-stream- 
segments indicated that major surface drainage is 
to the northeast and northwest, and that vertical 
porosity is controlled in these directions for the 
Sink Creek drainage basin. (See also W90-11361) 
(Fish-PTT) 
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The analysis of step-rate tests provides a unique 
opportunity to investigate the physical mechanisms 
controlling hydraulic fracture propagation in oil or 
gas wells. Step-rate tests, which are generally used 
to infer formation parting pressure, normally use 
water and therefore avoid the uncertainties in gel 
viscosities which complicate the analysis of mini- 
frac or fracture stimulations. In step-rate tests in a 
variety of sandstone and coal formations, observed 
net pressure exceeds theoretical prediction by an 
average factor of 4. One of the more plausible 
explanations appears to be extra friction losses due 
to fluid flow through width constrictions along an 
offset/jointed fracture. Laboratory experiments 
suggest that such offsets should not be uncommon 
in the field, especially if natural fractures exist that 
are inclined at less than 60 degrees to the induced 
fracture. Furthermore, the dependence of net pres- 
sure upon changing injection rate during step-rate 
tests provides support for the fracture offset/flow 
constriction mechanism. Other support comes 
from hydraulic fracturing of naturally fractured 
reservoirs which are likely to induce fracture off- 
sets/branching/multistrands. In general, abnormal- 
ly high treating pressures, whether in step-rate 
tests or in larger minifrac or fracture treatments, 
and also proppant-induced pressure increases in 
fracture treatments, may be a measure of the 
offset/branching/multistranded character of an in- 
duced fracture due to its interaction with natural 
fractures. Fracture modeling in such reservoirs 
should not be based on a single plane fracture 
concept. (See also W90-11361) (Author’s abstract) 
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The effective and safe use of wells for the injection 
of liquid hazardous wastes and for other purposes 
depends on vertical confinement of the injection 
zone by an extensive, low-permeability defect-free 
confining layer or sequence of layers. Regulatory 
direction is toward requirement of more pressure 
testing and monitoring for further assurance of 
adequate confinement. Computer modeling has 
been performed to test the effects on reservoir 
pressure of discrete faults/fractures that transect 
confining strata in the vicinity of injection wells 
and to compare those pressure effects with ones 
produced by confining layers with widespread pri- 
mary or secondary permeability (leaky confining 
layers). The modeling has shown that the effects 
on reservoir pressure of transmissive faults/frac- 
tures can vary widely, depending on whether the 
feature is truncating or non-truncating and depend- 
ing on its permeability. The pressure effects of 
transmissive faults/fractures, as observed at the 


injection well, can be very similar to those pro- 
duced by a leaky confining layer. The widely 
variable pressure effects produced by discrete 
faults/fractures and the similarity between the ef- 
fects of some faults/fractures and leaky confining 
layers suggest that the interpretation of injection 
well pressure testing and monitoring data can be 
very complex and site specific and that the very 
best technical expertise is needed to plan and con- 
duct such testing and monitoring efforts and to 
interpret the data that are produced. (See also 
W90-11361) (Author’s abstract) 
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The hydrologic characterization of the Waste Iso- 
lation Plant site in southeastern New Mexico has 
centered on the Culebra dolomite, a locally frac- 
tured unit exhibiting double-porosity behavior. Ex- 
tensive well testing has been performed in the 
Culebra at a number of scales: single-well drillstem 
and slug tests; single-well pumping tests; short- 
term pumping tests involving observation wells up 
to 140 feet away; and long-term pumping tests 
involving observation wells at distances of up to 
four miles. Each scale of test provides different and 
complementary types of information on the inter- 
actions between the fractures and the porous 
matrix, and on the degree and continuity of frac- 
turing. Small-scale tests are most sensitive to the 
fractures in direct connection with the wellbore, 
and provide the least opportunity for observable 
pressure equilibration between fractures and 
matrix. These tests may indicate a transmissivity 
different from that obtained from larger scale tests. 
As the scale of the tests increases, the matrix 
participates more fully in the hydraulic responses 
observed. Single-well pumping tests provide a 
good estimation of the double-porosity parameters 
affecting pressure responses on a local scale, and 
may reveal the existence of fracture discontinuities. 
Short-term pumping tests with nearby wells pro- 
vide information on the spatial scale over which 
double-porosity behavior remains distinguishable 
from single-porosity behavior, as well as informa- 
tion on fracture discontinuities. Finally, long-term 
pumping tests with distant wells illustrate the tran- 
sition from double-porosity to apparent single-po- 
rosity behavior on a regional scale, and provide 
information on large-scale heterogeneities. (See 
also W90-11361) (Author’s abstract) 
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In southwest Ontario, measurements of hydraulic 
conductivity using conventional piezometers in au- 
gered holes show no apparent differences in hy- 
draulic conductivity between the weathered and 
unweathered zones. Since the smear zone occludes 
the fractures, piezometers should not yield a bulk 
hydraulic conductivity that includes the contribu- 
tion of fracture hydraulic conductivity. It is also 
possible that the effect of fracture flow is not 
apparent in the water level measurements from the 
plezometers because few of the predominantly ver- 
tical fractures are intersected by the small bore- 
holes. To determine whether the bulk hydraulic 
conductivity of the fractured weathered clay-rich 
till in the Sarnia area exhibits the influence of flow 
in fractures, the water level response was measured 
in a well in a large-diameter hole from which the 
auger smear was removed by hand. Drawdown 
tests showed rapid recovery, consistent with a bulk 
hydraulic conductivity which is 2 to 3 orders of 
magnitude larger than the unweathered till. The 
tests indicate that secondary permeability features 
such as fractures govern the bulk hydraulic con- 
ductivity of the weathered till. A sensitivity analy- 
sis resulted in insignificant variations on all factors 
except for anisotropy. Whatever the direction of 
flow in the fractures, the hydraulic conductivity of 
the weathered medium is controlled by fracture 
flow. The values obtained from the large-diameter 
well indicate that the lack of intersection of a 
significant number of open fractures and the pres- 
ence of the unremoved smear and stress zones in 
conventional small-diameter piezometers is prob- 
ably the cause for the lack of response in these 
piezometers. (See also W90-11361 and W90-11378) 
(Fish- 

W90-11379 


INTERPRETATION OF PUMPING TESTS IN 
FRACTURED AQUIFERS: FROM THEORY TO 
ROUTINE FIELD ANALYSIS. 

New South Wales Univ., Kensington (Australia). 
Centre for Groundwater Management and Hydro- 
geology. 

W. A. Milne-Home. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 177-184, 6 fig, 4 tab, 31 ref. 


Descriptors: *Aquifer testing, *Flow models, 
*Geohydrology, *Geologic fractures, *Ground- 
water movement, *Hydrologic models, *Model 
studies, *Pumping tests, Australia, Drawdown, 
Flow pattern, Porosity. 


Flow toward pumped wells in fractured aquifers 
can be analyzed with the aid of two groups of 
conceptual models. The first group of radial flow, 
dual porosity models considers the aquifer as com- 
prising a matrix of porous blocks separated by a 
network of fractures. Various models within this 
group are differentiated on the basis of the geome- 
try of the blocks and fractures, and on the mode of 
interaction between groundwater in the blocks and 
in the fractures. The second group of discrete 
fracture models treats flow toward a single vertical 
or horizontal fracture intersecting the well bore. 
The flow regime may be either radial or linear. 
These models are the basis of the type curve 
methods derived for analysis of field pump test 
data in fractured aquifers. It has also been shown 
that for various combinations of block and fracture 
dimensions and pumping times, drawdown may be 
described by the equations for flow in granular 
aquifers. Thus, the choice of the appropriate model 
in a given field situation often is ambiguous be- 


cause of the problem of non-uniqueness. The prob- 
lem is compounded in the case of low-budget 
investigations for water supply by the lack of 
sophisticated geophysical surveys and hydraulic 
testing to resolve the hydraulic ambiguities. A 
systematic approach to the selection of a plausible 
model under these conditions is based on plots of 
drawdown versus some function of elapsed time 
for a given test combined with geological informa- 
tion. Examples of this approach using field test 
data from a variety of single-well and multi-well 
pumping tests in fractured aquifers in Australia 
show that this method can be used as a tool for the 
routine interpretation of pumping tests in aquifers. 
(See also W90-11361) (Author’s abstract) 
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Classical descriptions of fluid flow in porous media 
have always assumed that the storage and fluid 
flux are dependent only on the local pressure and 
its gradient, and thus that local mass conservation 
involves only the pressure at nearest nodal points. 
This leads to conveniently banded matrices for 
resulting simulators employed by groundwater hy- 
drologist and petroleum engineers alike. Some non- 
local dependency has been recognized, with the 
advent of the Blot consolidation theory, in which 
pore pressures are induced by stresses which are 
governed by elliptic rather than parabolic equa- 
tions. However, an even more dramatic non-local 
effect involves the presence of fractures: although 
these are often lumped into dual porosity and other 
such simple models, they do in fact change the 
nature of both the flow and the stress transmission 
problem. While some basic diffusive features can 
still be derived, the detailed simulation problem is 
considerably harder and introduces many new 
complexities to the numerical modeling process. 
Sample problems and their solutions give particu- 
lar application to the important process of under- 
ground fracturing, on which extensive theoretical 
and laboratory studies have been conducted, with 
a broad range of applications to practical field 
problems. One conclusion is that the currently 
popular use of large-scale complex flow simulators 
often serves more to mislead than enlighten the 
scientific/engineering community. There have not 
been any worthwhile studies of how the coupling 
between waste migration and the potential ther- 
mal-hydraulic cracking associated with it can 
affect the issue of nuclear and chemical under- 
ground waste containment. (See also W90-11361) 
(Author’s abstract) 
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1988. p 201-211, 14 fig, 1 tab, 19 ref, append. U.S. 
Department of Energy contract No. DE-AS07- 
841D12529. 
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ment, *Model studies, *Solute transport, *Tracers, 
Cores, Data interpretation, Environmental engi- 
neering, Geothermal studies, Hydrologic models, 
Laboratory methods, Porous media, Regression 
analysis, Sandstones. 


Water and solute movement in fractured porous 
media is often difficult to forecast because travel 
times may vary considerably. Tracer tests are 
therefore used to identify the transport characteris- 
tics of a system. In a laboratory study, experimen- 
tal conditions were chosen to be representative of 
conditions in a geothermal reservoir. Tracer migra- 
tion was studied in an artificially fractured sand- 
stone core. The fracture was oriented parallel to 
the cylindrical axis. The tracer, potassium iodide, 
was injected at one end of the core and tracer 
concentrations were measured at both the core 
inlet and outlet. The resulting breakthrough curves 
for the core effluent were found to be similar in 
shape to those from geothermal field tracer tests. 
The experimental tracer test results were then ana- 
lyzed with a matrix diffusion model, based on 
advection in the fracture and diffusion into the 
rock matrix. Due to solute dispersion in the labora- 
tory apparatus, it was necessary to modify the 
boundary conditions of the matrix diffusion model 
to reflect the actual laboratory test conditions. A 
new solution for matrix diffusion was derived for a 
dispersed front at the core inlet. This model was fit 
to the laboratory data using a non-linear least 
squares regression method. The modified matrix 
diffusion model was found to agree well with the 
experimental results. Model parameters obtained 
from the regression analysis also matched inde- 
pendent parameter estimates derived from the 
actual laboratory test. Thus, based on the experi- 
mental results and model analyses, the matrix diffu- 
sion effect appears to be the dominant dispersion 
mechanism in the fractured geothermal reservoir 
tracer tests. (See also W90-11361) (Author’s ab- 
stract) 

W90-11382 


EFFECT OF CHANNELING ON SOLUTE 
TRANSPORT BEHAVIOR IN FRACTURED 
HARD ROCKS. 

Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 

B. Berkowitz, and C. Braester. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 212-215, 7 fig, 2 tab, 9 ref. 


Descriptors: *Channeling, *Fracture permeability, 
*Geohydrology, *Geologic fractures, *Ground- 
water movement, *Path of pollutants, *Solute 
transport, Channel flow, Environmental engineer- 
ing, Flow channels, Numerical analysis, Porous 
media. 


Early studies of flow and solute transport in frac- 
tured media employed parallel plate conceptualiza- 
tions of fractures. More recently, it has been ob- 
served that such models are not realistic, and that a 
fracture ‘plane’ is actually composed of a complex 
system of void spaces of varying aperture, and 
significant contact areas which are closed to flow. 
As a consequence, the notion of fracture ‘channel- 
ing’ has been introduced, wherein a fracture is 
approximated conceptually as a network of chan- 
nels and ‘pockets’ within a fracture plane. The 
effects of these channels on solute transport was 
investigated with numerical experiments per- 
formed with two typical geometries having the 
same equivalent permeability: (1) channels of con- 
stant width within the fracture plane and (2) a 
system of channels with adjacent open areas repre- 
senting pockets. It was concluded that: (a) break- 
through curves calculated for transport in the vari- 
ous geometries considered, which are fundamental 
components of the real fracture channel geometry, 
show similar behavior to that obtained experimen- 
tally, and (b) except for the simple single channel 
model, it is not possible to model contaminant 
transport behavior in such systems by an equiva- 
lent parallel plate model. The resulting break- 
through curves for these two geometries illustrate 
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that the typical long tails of the breakthrough 
curves, as found from experimental measurements, 
can be explained by channeling effects. (See also 
W90-11361) (Author’s abstract) 

W90-11383 


NUMERICAL MODELING OF UPWARD MI- 
GRATION OF UNDERGROUND WASTES 
THROUGH HYDROLOGIC CONDUITS 
AROUND THE WELLBORE. 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 5B. 
W90-11384 


DISCRETE AND CONTINUUM APPROACHES 
TO SOLUTION OF FLOW PROBLEMS IN 
FRACTURED ROCKS. 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

C. Braester. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 223-229, 9 fig, 2 tab, 12 ref. 


Descriptors: *Flow models, *Fracture permeabil- 
ity, *Geohydrology, *Geologic fractures, 
*Groundwater movement, *Model studies, Envi- 
ronmental engineering, Hydraulic permeability, 
Hydraulic properties, Mathematical models, 
Porous media, Rock properties, Water transfer. 


The details of fractured rock formations, including 
fracture pattern, and fracture geometric and hy- 
draulic properties of the individual fractures, are 
inaccessible. As a result, discrete modeling of flow 
problems through real fractured rocks is not possi- 
ble. It would seem that the continuum approach, 
which circumvents the need for the discrete frac- 
ture representation, is the appropriate method for 
investigation of flow problems in such media. Val- 
uable theoretical solutions, describing the one- 
phase and two-phase flow behavior of fractured 
rocks of double porosity, have been obtained 
through this approach. However, the assumed for- 
mation properties, constant fracture and block per- 
meabilities and porosities, and constant coefficient 
of fluid transfer between fractures and blocks, 
which are far from those encountered in reality, 
make questionable the use of these solutions for 
determination of rock properties for prediction of 
reservoir performances. Due to the scale of the 
representative elementary volume of the continu- 
um equivalent or to the details required by discrete 
representatives field evaluation of the parameters 
involved in the mathematical model is essentially 
impossible. For example, practical determination of 
the crucial parameter in two-phase continuum 
models, characteristic size of the block, is not 
possible. Furthermore, the continuum approach is 
based on averages of the individual fracture and 
block properties, which results in loss of informa- 
tion. As a consequence, significant flow phenom- 
ena cannot be revealed by continuum models. This 
is exemplified by a flow problem of gas-water 
displacement in a fracture network. (See also W90- 
11361) (Author’s abstract) 

W90-11385 


RELATION BETWEEN CONCEALED FAULTS 
AND GROUND WATER QUALITY IN A CAR- 
BONATE AQUIFER SYSTEM, BRUNSWICK, 
GEORGIA, U.S.A. 

Geological Survey, Doraville, GA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W90-11386 


FIELD 05B, 02F, O07A06INVESTIGATIVE AP- 
PROACH FOR A CONTAMINATED BEDROCK 
AQUIFER IN NEW ENGLAND, USA. 

Jordan (Edward C.) Co., Inc., Portland, ME. 

For primary bibliographic entry see Field 5B. 
W90-11387 


HYDRAULIC FRACTURING DURING BASIN 
SCALE FLUID MIGRATION: AN INTEGRAT- 
ED APPROACH. 

Institut Francais du Petrole, Rueil-Malmaison. 

B. Doligez, J. Burrus, and P. Ungerer. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 251-259, 11 fig, 42 ref, append. 


Descriptors: *Compaction, *Fracture permeability, 
*Geohydrology, *Geologic fractures, *Ground- 
water movement, *Hydraulic fracturing, *Oil mi- 
gration, Darcys law, Fluid mechanics, Hydrocar- 
bons, Numerical analysis, Permeability, Sedimenta- 
ry basins, Sedimentation. 


The understanding of migration and accumulation 
of hydrocarbons in sedimentary basins requires a 
good understanding of numerous phenomena, 
among which is the hydrodynamics of those 
basins. An integrated numerical model is used 
which reconstructs through time and at a basin 
scale the various physical and chemical phenom- 
ena pertaining to the formation of hydrocarbon 
accumulations in a sedimentary basin, namely: sedi- 
mentation, thermics, compaction, fluid mechanics, 
hydrocarbon maturation, and migration. In par- 
ticular, the fluid flow is described using Darcy’s 
law coupled with the law of effective stress. This 
enables description of the compaction-driven fluid 
flow, and the development of over-pressures. In 
addition, hydraulic fracturing is taken into ac- 
count, because the permeability is increased if the 
pressure becomes higher than a fracturing thresh- 
old. The model has been used to investigate the 
permeability of faults and to characterize the effect 
of hydraulic fracturing. A first case study, situated 
in the northern North Sea, shows that, at a basin 
scale, the permeability of the major normal faults 
controls the pressure pattern and the movements of 
the fluids. At a reservoir scale, hydraulic fractur- 
ing appears to be one of the main factors which 
controls primary migration. A second case study, 
located in the Gulf of Lions (northwest Mediterra- 
nean), shows the effect on the geopressures of the 
deposition of a thick evaporitic sequence. (See also 
W90-11361) (Author’s abstract) 

W90-11388 


POROELASTIC RESPONSE OF DUAL POROS- 
ITY MEDIA. 

D. Elsworth. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 260-266, 6 fig, 1 tab, 10 ref. Engineering 
Foundation grant no. RI-A-86-13. 


Descriptors: *Elastic properties, *Geohydrology, 
*Geologic fractures, *Pore pressure, *Porous 
media, Compressibility, Diffusion, Drainage, Per- 
meability, Porosity, Water transfer. 


A conceptual framework has been developed to 
evaluate the pore pressure generation and dissipa- 
tion behavior of porous-fractured media in the 
absence of solid grain compressibility effects. The 
aggregated physical response is determined from a 
macro-mechanical model requiring knowledge of 
fracture geometry, permeabilities and stiffnesses 
with corresponding modulii and permeabilities re- 
quired for the porous blocks. Fluid transfer be- 
tween the porous blocks and the surrounding frac- 
tures is accommodated through an analytical trans- 
fer term accounting for the true nature of the 
transient exchange. Comparison of this transfer 
function with results for a less comprehensive 
linear transfer term indicates the importance of 
accurately describing fluid depletion rate. This 
factor is most important as block size, and hence 
drainage or diffusion length, increases and as the 
permeability ratio of the fissures to the porous 
medium increases. (See also W90-11361) (Author’s 
abstract) 

W90-11389 


SIMULATION OF CONVECTIVE CONTAMI- 
NANT MOVEMENT FROM A NUCLEAR 
WASTE VAULT THROUGH A DOMESTIC 
WELL TO THE SURFACE. 

For primary bibliographic entry see Field 5B. 
W90-11390 


MEASUREMENT AND SIMULATION OF 
HEAT TRANSPORT IN ROCKS AT A SITE IN 
THE RHENISH MASSIF, FRG. 

Giessen Univ. (Germany, F.R.). Dept. of Geology. 
B. Sanner, and D. R. Brehm. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 279-283, 8 fig, 12 ref. 


Descriptors: *Fracture permeability, *Geohydro- 
logy, *Geologic fractures, *Geothermal studies, 
*Groundwater movement, *Heat transfer, *Model 
studies, *Thermal water, Convection, Diffusion, 
Field tests, Heat exchangers, Numerical analysis, 
Temperature effects, Three-dimensional model. 


Following development of techniques for utilizing 
heat in the uppermost 50 m of the earth’s crust for 
space heating using ground-coupled heat pumps, 
investigations were carried out to assess the heat 
transport process in the ground. Heat extraction 
and the resulting earth temperatures were moni- 
tored for nearly three years at a test site in the 
Rhenish Massif, Germany. A two-dimensional, 
horizontal-cut sample calculation with a constant 
brine temperature was used to estimate the influ- 
ence of the flowing groundwater on the shape of 
the resulting thermal anomaly. The slight elonga- 
tion of the isotherms indicated the small influence 
of the convective component of heat transfer. A 
computer model has been developed to simulate 
transient heat transport by diffusion and convec- 
tion. At this early stage of the investigations the 
process of heat transport at the described site could 
be reproduced with sufficient accuracy by applica- 
tion of the numerical model with straightforward 
input parameters and boundary conditions. Due to 
the geological and hydrological situation, diffusive 
heat transport strongly dominates the system. This 
three-dimensional finite difference model was vali- 
dated against analytical solutions, results from 
other models, and the field data, and thus the 
results from the field tests may be of value in other 
areas. (See also W90-11361) (Fish-PTT) 
W90-11391 


ROLE OF BEDROCK GROUND WATER IN 
THE INITIATION OF DEBRIS FLOWS AND 
SUSTAINED POST-FLOW STREAM _  DIS- 
CHARGE. 

Texas A and M Univ., College Station. Dept. of 
Geology. 

For primary bibliographic entry see Field 2J. 
W90-11427 


PORE WATER PRESSURE VARIATIONS 
CAUSING SLIDE VELOCITIES AND ACCEL- 
ERATIONS OBSERVED IN A SEASONALLY 
ACTIVE LANDSLIDE. 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Physical Geography. 

P. M. B. Van Genuchten, and H. De Rijke. 

Earth Surface Processes and Landforms ESPLDB, 
pit 14, No. 6/7, p 577-586, November 1989. 7 fig, 
6 ref. 


Descriptors: *Diurnal variation, *Groundwater 
movement, *Interstitial water, *Landslides, *Pore 
pressure, *Rock mechanics, *Soil water, Clays, 
Evapotranspiration, Geohydrology, Precipitation, 
Soil properties. 


Individual block displacements, continuously re- 
corded in spring 1987 in a landslide in the French 
Alps, are strongly affected by rain and dry spells. 
Observed pore water pressure rises did not induce 
catastrophic sliding, although while sliding contin- 
ued pore water pressures decreased. A viscous 
component alone cannot explain this behaviour: It 





is assumed that real mean pore pressures on the slip 
plane vary less than observed and that variations in 
the strength characteristics of the material com- 
pensate for the effects of these variations. Changes 
in strength characteristics are attributed to the 
many stones and till clots at either side of the slip 
plane. These alter position relative to each other as 
a result of the displacements which causes chang- 
ing frictions. Continuous recording of the moving 
blocks revealed a stick-slip pattern; displacement 
occurs in small steps. It was concluded from accel- 
eration in movement as a direct response to pre- 
cipitation, that movement of the blocks is caused 
by an increase in pore pressure at the slip plane 
resulting from water inflow. Restabilization of the 
blocks is dependent on the roughness of the slip 
planes. A diurnal variation in slide rate was ob- 
served resulting from the diurnal variance in eva- 
potranspiration. It is concluded from the unrealisti- 
cally small forces necessary for the observed accel- 
erations in movement of the blocks, that a viscous 
component plays a role ia the movement mecha- 
nism. A 15 mm thick viscous slip zone found in a 
sample taken from the slip plane underlies this 
conclusion. (Author’s abstract) 

W90-11430 


HYDROLOGY OF METEORIC DIAGENESIS: 
RESIDENCE TIME OF METEORIC GROUND 
WATER IN ISLAND FRESH-WATER LENSES 
WITH APPLICATION TO ARAGONITE-CAL- 
CITE STABILIZATION RATE IN BERMUDA. 
University of South Florida, Tampa. Dept. of Ge- 
ology. 

H. L. Vacher, T. O. Bengtsson, and L. N. 
Plummer. 

Geological Society of America Bulletin 
BUGMAF, Vol. 102, No. 2, p 223-232, February 
1990. 7 fig, 43 ref. 


Descriptors: *Bermuda, *Diagenesis, *Freshwater 
lenses, *Geochemistry, *Geohydrology, *Ground- 
water movement, *Water chemistry, Aragonite, 
Calcite, Interstitial water, Mathematical equations, 
Porosity. 


The average age of ground water that discharges 
at the shoreline from an island fresh-water lens is 
equal to the volume of ground water in the lens 
divided by the total recharge to the island. This 
island-average resistance time, t, is easily calculat- 
ed by Dupuit-Ghyben-Herzberg analysis (DGH). 
From estimates of the controlling variables (re- 
charge, hydraulic conductivity, and porosity), it is 
estimated that t is usually on the order of 1 toa 
few tens of years in fresh-water lenses of small 
(width on the order of 100 to a few thousand 
meters), strip islands where calcarenite is undergo- 
ing easy diagenesis. Lateral variation in interstitial 
velocity and distribution of ground-water age 
within the lens can be calculated from an approxi- 
mately theory using DGH potentials and an as- 
sumption that discharge is uniformly distributed 
with depth. Results are within a few percent of 
those from rigorous flow-net construction. Veloci- 
ties range laterally through two orders of magni- 
tude. Contours of ground-water age are nearly 
horizontal over most of the lens; at a depth of 
about 40 percent of the depth to the interface, the 
ground-water age t/2, and it equals t at about 60 
percent of the depth of the interface. Flow-net 
construction shows that velocities are greatest at 
the water table and decrease rapidly downward to 
the value given by DGH. Representative velocities 
halfway between the ground-water flow divide 
and the shoreline are 10 to 100 m/yr in these 
islands. Application of these calculation proce- 
dures to Bermuda led to a revised estimate of 
ground-water age for water samples that have been 
used to estimate the rate of aragonite-to-calcite 
transformation in the fresh water lens of that 
island. This rate is an order of magnitude less than 
that in lens of Holocene oolitic cays of the Baha- 
mas. The ratio of stabilization rate to amount of 
aragonite appears to be about the same in the two 
setting. The value of the ratio implies a half-life of 
6000 to 7000 years for aragonite-to-calcite transfor- 
mation in these lens. (Author’s abstract) 

W90-11439 


ACTIVE CIRCULATION OF SALINE GROUND 
WATERS IN CARBONATE PLATFORMS: EVI- 
DENCE FROM THE GREAT BAHAMA BANK. 
Bristol Univ. (England). Dept. of Geography. 

F. F. Whitaker, and P. L. Smart. 

Geology GLGYBA, Vol. 18, No. 3, p 200-203, 
March 1990. 6 fig, 21 ref. 


Descriptors: *Bahamas, *Diagenesis, *Geohydro- 
logy, *Groundwater movement, *Hydraulic head, 
*Hydraulic properties, *Saline groundwater, *Sa- 
linity currents, *Water circulation, Karst hydrolo- 
gy, Saline water systems, Water currents. 


Measurements of salinity, temperature, and 
groundwater discharges within the Great Bahama 
Bank provide evidence of active circulation of 
near-normal ocean water beneath North Andros 
Island. Elevated salinity waters (38-42%) derived 
by density reflux from the Great Bahama Bank 
flow eastward beneath the island and mix with 
normal salinity cold groundwaters (19-20 C) from 
deeper than 250 m in the adjacent oceans. East to 
west flow of water from the Straits of Florida may 
be driven by head differences generated by the 
Florida Current, which impinges on the western 
margins of the platform. Alternatively, density dif- 
ferences between the reflux and Tongue of the 
Ocean sea waters may cause more local circulation 
on the eastern flanks. Because the Bahamas are 
karstified and cavernous to depth (as evidenced by 
drillers’s reports of bit drops and loss of circulation 
to depths of 3000 m), such relatively small differ- 
ences in hydraulic head may be sufficient to cause 
net eastward movement of ground water. These 
flows have important diagenetic implications, par- 
ticularly in the explanation of pervasive secondary 
dolomitization widely reported at shallow depths 
in the Bahamas. (Author’s abstract) 


GEOCHEMICAL PROCESSES CONTROLLING 
SELENIUM IN GROUND WATER AFTER 
MINING, POWDER RIVER BASIN, WYO- 
MING, U.S.A. 

Geological Survey, Cheyenne, WY. 

For primary bibliographic entry see Field 2K. 
W90-11452 


DRAWDOWNS FOR CONSTANT-DISCHARGE 
ONE-DIMENSIONAL LEAKY AQUIFER. 
Florida Univ., Gainesville. Dept. of Civil Engi- 
neering. 

L. H. Motz. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 456-461, 1990. 
1 fig, 16 ref. 


Descriptors: *Drawdown, ‘*Flow discharge, 
*Groundwater movement, ‘*Leaky aquifers, 
*Mathematical analysis, Aquifer characteristics, 
Canals, Line sinks, Mathematical models, Pumping 
tests. 


One-dimensional horizontal flow in a semi-infinite 
aquifer can be described in terms of mathematical 
solutions that relate the drawdown and flow rate 
to aquifer parameters. Solutions exist for both 
leaky and nonleaky aquifers for boundary condi- 
tions that inciude constant discharge and constant 
drawdown cases. A new non-steady-state solution 
was developed for the leaky aquifer constant-dis- 
charge boundary condition. The solution can be 
used to calculate aquifer drawdowns due to dis- 
charge into a line sink as a function of the aquifer 
parameters transmissivity, leakance, storage coeffi- 
cient, and distance from the line sink and time 
since the discharge began. The solution is in the 
form of exponential and complementary error 
functions, and the polynomial approximation to the 
solution is easier to use, computationally, than an 
existing integral-form solution that requires numer- 
ical integration. As an example, the equation could 
be used to analyzed the results of a canal pumping 
test. In this application, the aquifer parameters 
could be determined by analyzing transient draw- 
downs that resulted from abruptly lowering the 
canal water level by means of a constant pumping 
rate in a canal that incised a confined leaky aquifer. 
(Rochester-PTT) 
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RATES OF MICROBIAL METABOLISM IN 
DEEP COASTAL PLAIN AQUIFERS. 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

F. H. Chapelle, and D. R. Lovley. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 6, p 1865-1874, June 1990. 
6 fig, 3 tab, 42 ref. 


Descriptors: *Bacterial physiology, *Coastal 
aquifers, *Geochemistry, *Metabolism, *Microbio- 
logical studies, *Sediments, *South Carolina, Ace- 
tates, Biochemistry, Carbon dioxide, Coastal 
plains, Glucose, Organic carbon. 


Rates of microbial metabolism in deep anaerobic 
aquifers of the Atlantic coastal plains of South 
Carolina were investigated by both microbiologi- 
cal and geochemical techniques. Rates of 2(14-C)- 
acetate and U(14-C)-glucose oxidation as well as 
geochemical evidence indicated that metabolic 
rates are faster in the sandy sediments composing 
the aquifers than in the clayey sediments of the 
confining layers. In the sandy aquifer sediments, 
estimates of the rates of CO2 production (mmol of 
CO2/L/yr) based on the oxidation of 2(14-C)- 
acetate were 0.0094 to 0.24 for the Black Creek 
aquifer, 0.011 for the Middendorfer aquifer, and 
<0.00007 for the Cape Fear aquifer. These esti- 
mates were at least 2 orders of magnitude lower 
than previously published estimates that were 
based on the accumulation of CO2 in laboratory 
incubations of similar deep subsurface sediments. 
In contrast, geochemical modelling of groundwat- 
er chemistry changes along aquifer flowpaths gave 
rate estimates that ranged from 0.0004 to 0.000006 
mmol CO2/L/yr. The age of these sediments (ca. 
80 million years) and their organic carbon content 
suggest that average rates of CO2 production 
could have been no more than 0.0004 mmol/L/yr. 
Thus, laboratory incubations may greatly overesti- 
mate the in situ rates of microbial metabolism in 
deep subsurface environments. This has important 
implications for the use of laboratory incubations 
in attempts to estimate biorestoration capacities of 
deep aquifers. The rate estimates from geochemical 
modeling indicate that deep aquifers are among the 
most oligotrophic aquatic environments in which 
there is ongoing microbial metabolism. (Author’s 
abstract) 

W90-11526 


DEMONSTRATING INDUCED RECHARGE. 
Caswell, Eichler and Hill, Inc., West Topsham, 
VT. 


B. Caswell. 
Water Well Journal WWJOAY, Vol. 44, No. 3, p 
44-47, March 1990. 4 fig. 


Descriptors: *Bank infiltration, *Groundwater 
management, *Groundwater movement, *Ground- 
water recharge, *Induced infiltration, *Pumping 
tests, Drawdown, Glacial aquifers, Municipal 
water, New England, Streams. 


Positioning a well so that pumping induces water 
to flow from a stream to the well is a common 
hydraulic procedure. Induced recharge is impor- 
tant in New England, where major aquifers are 
often isolated patches of glacial sand and gravel, 
too small in surface area to absorb much recharge 
from precipitation. An example is given of the 
variety of technical information used to determine 
the possibility for induced recharge in a proposed 
municipal well site. The hydraulic and water qual- 
ity data showed that stream water was not induced 
into the aquifer during the pumping period. The 
sand and gravel aquifer had an unusually high 
transmissivity of > 200,000 gallons/day/foot, 
which resulted in a cone of depression that ex- 
tended over most of the length of the esker. This 
contributed to the lack of water movement, along 
with the small pumping rate due to well construc- 
tion problems and significant recharge from pre- 
cipitation. It was concluded that drawdown would 
eventually induce surface water into the aquifer 
through the sandy sediments of the stream bed. 
(Miller-PTT) 

W90-11603 
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DISSOLVED OXYGEN AND METHANE IN 
WATER BY A GC HEADSPACE EQUILIBRA- 
TION TECHNIQUE. 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

For primary bibliographic entry see Field 5A. 
W90-11610 


LAGRANGIAN-EULERIAN METHOD WITH 
ZOOMABLE HIDDEN’  FINE-MESH §AP- 
PROACH TO SOLVING ADVECTION-DISPER- 
SION EQUATIONS. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 5B. 
W90-11642 


EXPLICIT MONTE CARLO SIMULATION 
HEAD MOMENT ESTIMATES FOR STOCHAS- 
TIC CONFINED GROUNDWATER FLOW. 

Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

L. Jones. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1145-1153, June 1990. 2 fig, 7 tab, 19 ref. 


Descriptors: *Groundwater management, 
*Groundwater movement, *Model studies, *Monte 
Carlo method, *Pumping rates, Confined ground- 
water, Head moment estimates, Mathematical 
models. 


A methodology was developed for expressing the 
head moment estimates as explicit functions of the 
pumping rates for confined groundwater flow with 
parameter uncertainty. The technique combined a 
single Monte Carlo simulation (MCS) and the sta- 
tistical moment estimators to express the mean 
head estimate as an explicit linear function of the 
pumping rates and the head variance estimate as an 
explicit quadratic function of the pumping rates. 
With a change in the pumping rates, instead of 
again applying MCS, the MCS head moment esti- 
mates can be found from the explicit equations 
with trivial computational effort. The results were 
limited to systems where the dependent variable 
can be expressed as a linear function of the control 
variable. A simulation example was presented for 
steady confined groundwater flow, with the trans- 
missivity treated as a spatially correlated, lognor- 
mally distributed random variable. The explicit 
MCS head moment estimates were also used in a 
simple management model for dewatering under 
parameter uncertainty. The objective was to mini- 
mize the total pumping, while meeting constraints 
on the probability of the head exceeding an upper 
bound at the control nodes. The explicit MCS head 
moment estimates and a Gaussian assumption for 
the head distribution were used in a chance con- 
straint formulation to express the head level con- 
straints as explicit functions of the pumping rates. 
Solution of the management model required 
modest computational effort due to the explicit 
nature of the head level constraints. Also examined 
was the effect on the optimal solution of the man- 
agement model of changes in the acceptable proba- 
bility of exceeding the head upper bound, changes 
in the number of samples used for the explicit MCS 
head moment estimates, and the Gaussian assump- 
tion for the head distribution. (Author’s abstract) 
W90-11643 


ONE-DIMENSIONAL SOLUTE TRANSPORT 
IN POROUS MEDIA WITH PARTIAL WELL- 
TO-WELL RECIRCULATION: APPLICATION 
TO FIELD EXPERIMENTS. 

Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
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EFFECTIVE HYDRAULIC CONDUCTIVITY 
FOR GRADUALLY VARYING FLOW. 

Stanford Univ., CA. Dept. of Civil Engineering. 
P. K. Kitanidis. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1197-1208, June 1990. 5 fig, 26 ref, 
append. NSF Grant EET 87-16585. 


Descriptors: *Groundwater movement, *Hydrau- 
lic conductivity, *Mathematical models, *Model 


studies, *Porous media, *Saturated flow, Varied 
flow. 


The problem of saturated flow in a porous medium 
with hydraulic conductivity which fluctuates lo- 
cally about a mean value was examined. The flow 
is unsteady but gradually or slowly varying, i.e., 
the correlation length of head fluctuations is con- 
siderably larger than the correlation length of hy- 
draulic-conductivity fluctuations. The equations 
which must be satisfied by the effective conductiv- 
ity tensor were derived under general conditions 
using a method of volume averaging and spatial 
moments. The generality of the derived equations 
was shown by replicating some known results. 
(Author’s abstract) 
90-11648 


COUPLED SATURATED-UNSATURATED 
QUASILINEARIZED STEADY STATE FLOWS 
FROM BURIED AND SURFACE CAVITIES. 
Auckland Univ. (New Zealand). Dept. of Engi- 
neering Science. 

For primary bibliographic entry see Field 2G. 
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THERMOHYDROLOGIC CONDITIONS NEAR 
HIGH-LEVEL NUCLEAR WASTES _ EM- 
PLACED IN PARTIALLY SATURATED FRAC- 
TURED TUFF: I. SIMULATION STUDIES 
WITH EXPLICIT CONSIDERATION OF FRAC- 
TURE EFFECTS. 


California Univ., Berkeley. Lawrence Berkeley 
Lab. 


For primary bibliographic entry see Field SE. 
W90-11651 


THERMOHYDROLOGIC CONDITIONS NEAR 
HIGH-LEVEL NUCLEAR WASTES’ EM- 
PLACED IN PARTIALLY SATURATED FRAC- 
TURED TUFF: Il. EFFECTIVE CONTINUUM 
APPROXIMATION. 

California Univ., Berkeley. Lawrence Berkeley 


ab. 
For primary bibliographic entry see Field 5E. 
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STREAM DEPLETION BY CYCLIC PUMPING 
OF WELLS. 

Michigan State Univ., East Lansing. Dept. of Civil 
and Environmental Engineering. 

R. B. Wallace, Y. Darama, and M. D. Annable. 
Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1263-1270, June 1990. 11 fig, 4 tab, 9 ref. 


Descriptors: *Pumping, *Streamflow depletion, 
*Surface-groundwater relations, *Well pumping, 
Aquifers, Mathematical equations. 


The rate of stream depletion caused by cyclic 
pumping from a well located in a connecting 
groundwater aquifer was studiec. Equations were 
developed by applying superposition principles to 
analytical solutions for steady, continuous pump- 
ing. Dimensionless plots based on these equations 
were developed; one for dimensionless volume of 
stream depletion over a pumping cycle and an- 
other for maximum rate of stream depletion at a 
practical state of dynamic equilibrium. These plots 
provided a way to determine quickly the time at 
which a practical state of dynamic equilibrium was 
reached and the error in stream depletion rates 
produced by neglecting the nonuniform pumping 
rate within a pumping cycle. Analysis showed that 
the volume of stream depletion over a cycle ending 
at time t, was the same as the volume of stream 
depletion between the start of pumping and time t 
by a single period of pumping. Analysis also 
showed that, under some circumstances, approxi- 
mating the effects of cyclic pumping by a steady, 
continuous pumping at the equivalent cycle-aver- 
age rate was not adequate. (Author’s abstract) 
W90-11653 


TRANSPORT IN HETEROGENEOUS POROUS 
FORMATIONS: SPATIAL MOMENTS, ERGO- 
DICITY, AND EFFECTIVE DISPERSION. 

Tel-Aviv Univ. (Israel). Faculty of Engineering. 
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SOLUTE TRANSPORT IN AGGREGATED 
MEDIA: AGGREGATE SIZE DISTRIBUTION 
AND MEAN RADII. 

Environmental Research Lab., Athens, GA. 

For primary bibliographic entry see Field 5B. 
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CONTAMINATION OF WELLS BY PESTI- 
CIDES AND NITRATE. 

For primary bibliographic entry see Field 5B. 
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RECHARGING GROUND WATER. 
Agricultural Research Service, Phoenix, 
Water Conservation Lab. 

For primary bibliographic entry see Field 4B. 
W90-11768 


AZ. 


SUBCLINICAL EFFECTS OF GROUNDWATER 
CONTAMINANTS: III. EFFECTS OF REPEAT- 
ED ORAL EXPOSURE TO COMBINATIONS 
OF BENZENE AND TOLUENE ON IMMUNO- 
LOGIC RESPONSES IN MICE. 

Utah State Univ., Logan. Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
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GEOCHEMICAL IMPRINT OF METEORIC 
DIAGENESIS IN HOLOCENE OOID SANDS, 
SCHOONER CAYS, BAHAMAS: CORRELA- 
TION OF CALCITE CEMENT GEOCHEMIS- 
TRY WITH EXTANT GROUNDWATERS, 
Colorado Univ. at Boulder. Dept. of Geological 
Sciences. 

D. A. Budd, and L. S. Land. 

Journal of Sedimentary Petrology JSEPAK, Vol. 
60, No. 3, p 361-378, May 1990. 18 fig, 50 ref. NSF 
grant EAR-8001650. 


Descriptors: *Bahamas, *Calcite, *Diagenesis, 
*Geochemistry, *Geohydrology, *Meteoric water, 
*Soil cement, Aragonite, Magnesium, Oxygen iso- 
topes, Sand, Sedimentary petrology, Strontium. 


The hydrological and hydrochemical processes 
which control the evolution of meteoric calcite 
cements and their parent waters were studied on 
three small Holocene ooid-sand islands in the 
Schooner Cays, Bahamas. These cements have 
varied in abundance through time and space due to 
climatic effects, island physiography, hydrology, 
original sediment mineralogy, and diagenetic rates. 
Dissolved Mg is derived solely from admixed sea- 
water or aerosols. The Mg content of the cement 
(0.4-3.0 mole %) are thus a salinity indicator and 
suggest cementation in waters composed of < 1% 
to 12% seawater. Dissolved Sr is derived from 
aragonite dissolution; thus Sr contents of the ce- 
ments (600 to 3,700 ppm) reflect the amount of 
aragonite-to-calcite alteration in the pore waters 
prior to precipitation of the cements (< 3 to > 16 
micromoles/L/year). Variations in Mg and Sr con- 
tents across cement mosaics reflect long-term tem- 
poral fluctuations in the amount of aragonite-to- 
calcite alteration and incursions of brackish water. 
The pore-water oxygen reservoir is water-buffered 
and derived from meteoric rainfall and seawater 
mixing, but is seasonally enriched in oxygen-18 by 
evaporation. The gamma oxygen-18 values of the 
cements (-3.4 to -5.0 ppt) reflect the relative pro- 
portions of cements formed during and immediate- 
ly after the rainy season versus those formed 
during the dry season. The pore-water carbon is 
derived from organic respiration, atmospheric 
carbon, and dissolved aragonite. Organic respira- 
tion dominates the gamma 13C of vadose cements 
(-7.8 to +1.1 ppt) and gamma 13C of phreatic 
groundwaters (-2.2 to -14.0 ppt). In contrast, 13C- 
enriched phreatic cements (-1.2 to +3.7 ppt) re- 
flect carbon from dissolved aragonite. (Dublin- 
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UNSTEADY FLOW TO A NON-PENETRATING 
LARGE DIAMETER WELL IN EXTENSIVE 
AQUIFERS. 
Ee Abdulaziz Univ., Jeddah (Saudi Arabia). 

n. 
Nordic Hydrology NOHYBB, Vol. 21, No. 1, p 1- 
12, 1990. 6 fig, 17 ref. 
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water wells, *Flow equations, *Groundwater 
movement, *Hydraulic conductivity, *Well hy- 
draulics, Confined aquifers, Mathematical equa- 
tions, Non-penetrating wells, Saudi Arabia, Stor- 
age coefficient, Type curves, Well function. 


Non-equilibrium groundwater movement equations 
were written explicitly for the continuity and flow 
laws in the case of a non-penetrating large diame- 
ter well discharging from extensively thick con- 
fined porous medium aquifers. The equations rep- 
resenting these laws were combined together with 
the Boltzmann transformation which leads to the 
specific discharge equation within the aquifer. 
Type curve expressions were obtained with con- 
venient definitions of the well function and dimen- 
sionless time factor for a non-penetrating well. The 
forms of these curves on double logarithmic paper 
appear identical to the fully penetrating large di- 
ameter well type curves but with differences in the 
variables as well as the aquifer parameters. In the 
non-penetrating well case the significant aquifer 
parameters are the hydraulic conductivity and spe- 
cific storage coefficient. The methodology devel- 
oped was applied to time-drawdown data from a 
non-penetrating well in Saudi Arabia. Aquifer pa- 
rameter determinations can be obtained through a 
similar procedure to the Theis type curve usage. 
(Author’s abstract) 
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RECHARGE ESTIMATES FOR THE HAN- 
FORD SITE 200 AREAS PLATEAU. 

For primary bibliographic entry see Field 5B. 
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PORE PRESSURE RESPONSE DURING FAIL- 
URE IN SOILS. 

Geological Survey, Menlo Park, CA. 

E. L. Harp, W. G. Wells, and J. G. Sarmiento. 
Geological Society of America Bulletin 
BUGMAF, Vol. 102, No. 4, p 428-438, April 1990. 
12 fig, 1 tab, 9 ref. 


Descriptors: *Landslides, *Measuring wasting, 
*Pore pressure, *Slope degradation, *Soil erosion, 
*Soil water, California, Erosion, Infiltration, Per- 
meability, Piezometers, San Dimas Experimental 
Forest, Slopes, Soil porosity, Soil stability, Utah, 
Wasatch Mountains. 


Three experiments were performed on natural 
slopes to investigate variation of soil pure-water 
pressure during induced slope failure. Two sites in 
the Wasatch Range, Utah, and one site in the Sun 
Dimas Experimental Forest of southern California 
were forced to fail by artificial subsurface irriga- 
tion. The sites were instrumented with electronic 
piezometers and displacement meters to record 
induced pore pressures and movements of the 
slopes during failure. Piezometer records show a 
consistent trend of increasing pressure during the 
early stages of infiltration and abrupt decreases in 
pressure from 5 to 50 minutes before failure. Dis- 
placement meters failed to register the amount of 
movement because of location and ineffectual cou- 
pling of meter pins to soil. Observations during the 
experiments indicate that fractures and macropores 
controlled the flow of water through the slope, 
and that both water-flow paths and permeability 
within the slopes were not constant in space or 
time but changed continually during the course of 
the experiments. (Author’s abstract) 
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RESISTANCE OF CHLORPYRIFOS TO EN- 
HANCED BIODEGRADATION IN SOIL. 
DowElanco, Midland, MI. Environmental Chemis- 


try Lab. 
For primary bibliographic entry see Field 5B. 
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Sr OF PAHS IN SOIL SYS- 


Tome Univ., Gyongsan (Republic of Korea). 
Dept. of Environmental Engineering. 

For primary bibliographic entry see Field 5B. 
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COMBINING LABORATORY AND FIELD 
MEASUREMENTS TO DEFINE THE HY- 
DRAULIC PROPERTIES OF SOIL. 

Department of Scientific and Industrial Research, 
Palmerston North (New Zealand). Div. of Plant 
Physiology. 

B. E. Clothier, and K. R. J. Smettem. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 299-304, March/April 1990. 6 fig, 
2 tab, 22 ref. 


Descriptors: *Diffusivity, *Flow characteristics, 
*Groundwater movement, *Saturated flow, *Soil 
properties, *Soil water, *Unsaturated flow, Data 
acquisition, Field tests, Hydraulic conductivity, 
Hydraulic properties, In situ tests, Pore size, Satu- 
ration, Soil porosity. 


In situ field experiments and laboratory determina- 
tion are presented on the saturated and unsaturated 
flow properties of two contrasting soils. Field 
measurements were obtained with ponded rings or 
disc permeameters of different radii. A pressure- 
transient outflow technique was used in the labora- 
tory on undisturbed cores. The soil water diffusi- 
vity function from this, when integrated, provides 
a good rendition of the growth of the field-meas- 
ured sorptivity as the surface potential approaches 
zero. The undisturbed wetting hydraulic conduc- 
tivity from the cores of both soils merge neatly 
with the near-saturated field results. One soils from 
within the herbicide strip of an apple orchards had 
a smoothly continuous hydraulic conductivity be- 
fitting its texture. However, the hydraulic conduc- 
tivity of the other soil, from a dairy pasture, dis- 
played a matrix-macropore dichotomy due to its 
high level of soil floral and faunal activity. Here, a 
mean pore size weighted for unsaturated flow, 
when the surface potential < -100 mm, was 17 
+/-4 microm. For ponded infiltration, this 
changed abruptly to 2.2 +/-0.6 mm. Large and 
connected macropores caused the hydraulic con- 
ductivity to change three orders of magnitude as 
surface potential went from -100 mm to zero. (Au- 
thor’s abstract) 

W90-10817 


TEMPERATURE VARIATIONS EFFECT ON 
FIELD-MEASURED INFILTRATION. 
Agricultural Research Service, Phoenix, AZ. 
Water Conservation Lab. 

D. B. Jaynes. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 305-312, March/April 1990. 4 fig, 
1 tab, 25 ref, append. 


Descriptors: *Flow rates, *Infiltration, *Infiltra- 
tion rate, *Soil temperature, *Soil water, Diurnal 
variation, Hydraulic conductivity, Irrigation 
canals, Leakage, Mathematical models, Model 
studies, Soil saturation, Temperature. 


Infiltration rate and soil temperature were meas- 
ured during a 5-day period in a 6.1 by 6.1 m field 
plot ponded with approximately 40 mm of water. 
The infiltration rate varied during a 24-hour 
period, with a maximum of approximately 1700 
hours and a minimum at about 0700 hours every 
day. Variations in infiltration rate approached 30% 
of the mean rate (14.5 to 26.9 mm/hour) and 
followed the variations of temperature at the soil 
surface. Temperatures at the water-soil interface 
varied from 14.9 to 31.5 C, with a maximum 
change during a 24-hour period of 15.7 C. A 
conceptual model was proposed to account for the 
observed fluctuations in infiltration rate. The 
model proposed a hydraulically restricting surface 
layer, overlying an unsaturated subsoil of greater 
permeability. Changes in the hydraulic conductivi- 
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ty of the surface layer, reflecting changes in the 
water viscosity in response to diurnal temperature 
changes, caused the infiltration rate to vary 
throughout the day. A numerical model was con- 
structed and used to demonstrate that the concep- 
tual model could explain most of the observed 
behavior at this site. Ramifications of temperature 
dependent infiltration affect infiltration and hy- 
draulic conductivity measurements, leakage from 
irrigation canals, and performance of rapid infiltra- 
tion basins. (Author’s abstract) 
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MODELING SOLUBLE CHEMICAL TRANS- 
FER TO RUNOFF WITH RAINFALL IMPACT 
AS A DIFFUSION PROCESS. 

Agricultural Research Service, Durant, 

Water Quality and Watershed Research Lab. 

For primary bibliographic entry see Field 5B. 
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TRANSFER FUNCTION MODEL OF FIELD- 
SCALE SOLUTE TRANSPORT UNDER TRAN- 
SIENT WATER FLOW. 

California Univ., Riverside. 

W. A. Jury, J. S. Dyson, and G. L. Butters. 

Soil Science Society of America Journal SSSJD4, 
Vol. 4, No. 2, p 327-332, March/April 1990. 6 fig, 
15 ref. 


Descriptors: *Mathematical models, *Model stud- 
ies, *Path of pollutants, *Soil water, *Solute trans- 
port, Dispersion, Flow rates, Hydrologic budget, 
Leaching, Rainfall, Simulation analysis, Water 
storage. 


Simulation of transient solute transport under field 
conditions has been limited by the requirement that 
the local water velocities must be represented ex- 
plicitly by a hydrologic model. This requirement 
can be avoided by using a solute transfer function 
model to characterize solute dispersion explicitly 
in terms of field scale or area-averaged water flow 
past a depth of interest. The model is constructed 
by assuming that the solute travel time probability 
density function to a depth of interest, is an invar- 
iant property of the soil when expressed as a 
function of cumulative drainage, except for differ- 
ences in water storage volume at the time the 
solute is applied. Both water storage and water 
flux at the field scale may be calculated by the 
water balance equation, provided that a relation- 
ship can be developed between water flux at depth 
z and water storage volume from z equals 0 to z. 
The model is illustrated by simulating transient 
area-averaged solute concentrations as a function 
of time, both for a field experiment involving 
chemical leaching under rainfall, and for a hypo- 
thetical process involving sinusoidal water input 
and time-dependent solute input concentrations. 
The model preserves mass balance and produces a 
good representation of the field data using inde- 
pendently measured parameters to calibrate the 
transfer function and hydrologic function. (Au- 
thor’s abstract) 

W90-10820 


DIELECTRIC PROPERTIES AND INFLUENCE 
OF CONDUCTIVITY IN SOILS AT ONE TO 
FIFTY MEGAHERTZ. 

Dartmouth Coll., Hanover, NH. Dept. of Physics. 
J. E. Campbell. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 332-341, March/April 1990. 10 
fig, 2 tab, 36 ref. USCRREL Grants DACA89-87- 
K-0005 and DACA89-86-K-0012. 


Descriptors: *Electrical properties, *Measuring in- 
struments, *Soil properties, *Soil water, Conduc- 
tivity, Data acquisition, Ionic conductivity, Mathe- 
matical models, Mathematical studies, Tempe cell. 


A series of laboratory experiments were performed 
in order to systematically explore the dielectric 
response of soils to a frequency range of 1 to 50 
MHz. A network analyzer and a coaxial transmis- 
sion line type of dielectric probe were used to 
measure the complex (both real and imaginary) 
dielectric response of moist soils. The dielectric 
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probe was placed in a modified Tempe cell in 
which the moisture content of the soil under inves- 
tigation could be varied. Both the real and imagi- 
nary components of the dielectric permittivity of 
the moist soils investigated are greatest at 1 MHz 
and monotonically decrease with frequency. The 
variation in the dielectric constant among these 
soils is also greatest at 1 MHz and decreases with 
frequency. The soils that have a large imaginary 
dielectric constant also have the largest real dielec- 
tric constant dispersion. The loss tangent for a 
given soil is relatively independent of moisture 
content over a wide range of soil moisture condi- 
tions. At low water contents, both the real and 
imaginary dielectric values begin to drop rapidly 
with decreasing water content. There is a signifi- 
cant temperature dependence present in the dielec- 
tric response of moist soils, which changes marked- 
ly with frequency. Ionic conductivity is the pre- 
dominant mechanism causing the imaginary dielec- 
tric response and can account for many features of 
the observed dielectric response. A Looyengta- 
type mixing model incorporating ionic conductivi- 
ty can account for the frequency dependence of 
the dielectric constant of soils. (Author’s abstract) 
W90-10821 


DIFFUSION OF SORBED SOLUTES IN GAS 
AND LIQUID PHASES OF LOW-MOISTURE 
SOILS. 

California Univ., Los Angeles. Dept. of Chemical 
Engineering. 

For primary bibliographic entry see Field 5B. 
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SORPTION AND DESORPTION OF ACETONI- 
TRILE ON MONTMORILLONITE FROM 
AQUEOUS SOLUTIONS. 

Delaware Univ., Newark. Coll. of Agricultural 
Sciences. 

For primary bibliographic entry see Field 5B. 
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SELENIUM SPECIATION METHODS AND 

APPLICATION TO SOIL SATURATION EX- 
FROM SAN JOAQUIN VALLEY, 

CALIFORNIA. 

Geological Survey, Sacramento, CA. 

For primary bibliographic entry see Field 5A. 
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ELEMENT PARTITIONING IN SIZE AND 
DENSITY-FRACTIONATED SEWAGE SLUDGE 
AND SLUDGE-AMENDED SOIL. 

University of Wyoming Research Corp., Laramie. 
Western Research Inst. 
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SOIL RESPIRATION AS AN INDEX OF SOIL 
AERATION. 

Arizona Univ., Tucson. Dept. of Soil and Water 
Science. 

J. W. Neilson, and I. L. Pepper. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 428-432, March/April 1990. 1 fig, 
4 tab, 20 ref. 
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istry, *Soil properties, *Soil water, Fertilizers, 
Oxygen requirements, Soil amendments, Soil densi- 
ty, Soil porosity, Soil types. 


The accurate determination of available soil 
oxygen is problematic due to the dynamic interac- 
tion of physical and biological properties. This 
study was conducted to evaluate combined effects 
of soil bulk density, water content, and organic and 
inorganic amendments on available soil oxygen, 
using carbon dioxide evolution from soil respira- 
tion as an index. Optimal levels of soil aeration 
vary with respiratory oxygen consumption, which 
is influenced by soil amendments. Comparisons 
were made between Pima clay loam (fine-silty, 
mixed (calcareous), thermic, Typic Torrifluvent) 
amended with inorganic fertilizer or anaerobically 
digested liquid sewage sludge at equivalent nitro- 


gen loading rates. Pima soil was amended with 
inorganic fertilizer, artificially compacted to bulk 
densities of 1.1, 1.4, and 1.6 magnesium/cu m, and 
maintained at gravimetric water contents of 0.10, 
0.20 and 0.24 kg/kg. Soil samples were placed in 
air-tight mason jars fitted with rubber serum stop- 
pers for gas sampling. Carbon dioxide evolution 
from microbial respiration was monitored for an 
incubation period of 18 to 26 day. Aeration became 
limiting to microbial respiration at a bulk density 
of 1.6 magnesium/cu m and maintained at a range 
of water contents from 0.09 to 0.30 kg/kg, aeration 
became limiting to microbial respiration at a water 
content of 0.26 kg/kg (77% saturation). These data 
illustrate the limitation of using percent saturation 
or water filled pore space as an index characteriz- 
ing soil aeration, particularly when soils of differ- 
ing bulk densities are compared. Respiration rates 
in the inorganic-fertilizer-amended and sludge- 
amended soil samples were equivalent. (Author’s 
abstract) 
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SOIL VARIABLES AND INTERACTIONS AF- 
FECTING PREDICTION OF CROP YIELD 
PATTERN. 

Southern Piedmont Conservation 
Center, Watkinsville, GA. 

R. R. Bruce, W. M. Snyder, A. W. White, A. W. 
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Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 494-501, March/April 1990. 8 fig, 
3 tab, 21 ref. 
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The pattern and magnitude of crop yield variabili- 
ty in a field reflect soil conditions that influence 
yield to varying degrees during critical portions of 
the crop season. Variables accounting for the ma- 
jority of soybean (Glycine max (L.) Merr.) yield 
variation, measured on 40 farm fields on either 
Cecil or Pacolet soil (clayey, kaolinitic, thermic 
Typic Hapludults) landscapes during 1982 and 
1983, were previously identified by using factor 
analyses and component regression. The objective 
of this study was to determine the nature of inter- 
actions among clay at 0 to 0.1 m, carbon at 0 to 0.1 
m, rainfall (day 214 to 280), pH at 0 to 0.1 and 0.45 
to 0.55 m, and integrated soil water tension at 0.1 
and 0.5 m. Analyses were done in relation to 
soybean grain yield using two-point and four-point, 
two-dimensional sliding polynomials. As clay con- 
tent at 0 to 0.1 m increased from 3 to about 18%, 
crop yield was greatly decreased, modulus of rup- 
ture was increased, and the yield response to pH, 
rainfall, and soil water tension was reduced. Soy- 
bean yield on soils with clay contents greater than 
20% at 0 to 0.1 m was significantly modified by 
soil carbon content. At 39.2% clay, crop yield was 
affected very little by soil water tension at 0.1 m, 
by rainfall, or by pH at 0 to 0.1 m. More than 255 
mm of rainfall between day 214 and 280 increased 
yield only on sites with high carbon levels, e.g., 
11.93 g per kg. In spite of significant variate inter- 
actions, linear and noninteractive 5 and 10-term 
component regression models demonstrated good 
potential for predicting soybean grain yield. (Au- 
thor’s abstract) 
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INFILTRATION RATE AS AFFECTED BY AN 
ALFALFA AND NO-TILL COTTON CROPPING 
SYSTEM. 

Agricultural Research Service, Kimberly, ID. Soil 
and Water Management Research Unit. 

B. D. Meek, W. R. DeTar, D. Rolph, E. R. 
Rechel, and L. M. Carter. 

Soil Science Society of America Journal SSSJD4, 
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2 tab, 22 ref. 
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Previous studies measured a long-term increase in 
infiltration in a sandy loam soil with time when 
alfalfa (Medicago sativa L., cv. WL514) was 
grown. Cotton (Gossypium hirsutum L.) was 
direct-planted into alfalfa to determine if the high 
infiltration rates measured under alfalfa culture 
could be maintained in cotton under either a till or 
no-till system. Treatments were no-till or tillage to 
the 0.15 m depth just before the cotton was plant- 
ed. Prior compaction levels created by harvest 
traffic applied to the alfalfa made the soil loose or 
compacted. Cotton was planted flat and irrigated 
as a basin. Infiltration rates were measured 2 hours 
after water was applied and averaged for the 
season were 101 (no-till, loose), 56 (till, loose), 82 
(no-till, compacted), and 42 mm per hour (till, 
compacted). All infiltration rates were much 
higher than normally measured for cotton in these 
soils. Water flow in the 5-year-old alfalfa was 
determined to be mainly through the soil macro- 
pore system. High infiltration rates measured in the 
no-till cotton were also probably the result of flow 
through the macropore. (Author’s abstract) 
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Tillage-induced changes in soil physical properties 
affect the chemical and biological properties of 
that soil. The objective of this study was to deter- 
mine the influence of soil tillage on the structure of 
redox-potential cycles in the field. Platinum elec- 
trodes and copper-constantan thermocouples were 
installed under two field treatments (rototillage/ 
residue incorporated or no-tillage/surface residue) 
at 7, 15, and 22 cm soil depths, and readings taken 
at intervals of 2 and 3 hours during the 1986 
growing season. During the early part of the corn 
(Zea mays L.) growing season, water evaporation 
was minimal and soil temperature were higher in 
the rototill than the no-till treatment. At this time, 
a unique relationship existed between soil tempera- 
tures and redox-potentials that could not be ex- 
plained by only the influence of the diurnal soil- 
temperature cycle on oxygen diffusion. In the roto- 
tillage treatment, minimum redox potentials were 
observed when soil temperatures were 23 and 18 C 
at the 7 cm and 22 cm soil depths, respectively. In 
the no-tillage treatment, minimum redox potentials 
were observed when soil temperatures were 19, 18, 
and 16 C at the 7 cm, 15 cm, and 22 cm soil depths, 
respectively. Increases or decreases from tempera- 
tures where minimum redox potentials were ob- 
served resulted in increased redox potentials. A 
simulation study suggested that, at these tempera- 
tures, microbial oxygen consumption was at a max- 
imum. During a later part of the growing season, 
water evaporation was high and on a diurnal 
cycles. The diurnal structure observed in the 
redox-potential cycles could be explained by con- 
sidering the influence of diurnal water-contents 
cycles on oxygen and substrate diffusion. (Author’s 
abstract) 

W90-10832 


REACTIONS AND MOVEMENT OF ORGANIC 
CHEMICALS IN SOILS. 

For primary bibliographic entry see Field 5B. 
W90- 10893 


THEORETICAL CONSIDERATIONS OF THE 
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HYDROLOGIC PROCESSES AFFECTING THE 
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SOILS. 
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The mechanical behavior of clay soils may be 
strongly influenced by physicochemical interac- 
tions between the clay particles and the pore fluids. 
In this paper, the impact that strong NaCl solutions 
have on the volume change behavior of clay soils 
is used to illustrate the influence of inorganic salts 
on clay soil mechanical behavior. The two primary 
processes involved in osmotic volume change in 
clay soils are osmotically induced consolidation 
and osmotic consolidation. Osmotic consolidation 
occurs as a result of a change in the electrostatic 
repulsive-minus-attractive stresses, R-A, between 
clay particles. Osmotically induced consolidation 
occurs because of fluid flow out of the clay in 
response to osmotic gradients. Characteristic fea- 
tures of these two processes were demonstrated 
through the use of a numerical model, and the 
relative importance of these two independent proc- 
esses was demonstrated from the results of a labo- 
ratory testing program. In the soil specimens 
tested, the dominant mechanism of volume change 
associated with brine contamination was deter- 
mined to be osmotic consolidation which is charac- 
terized by a slow rate of transport of the dissolved 
salt into the specimen. Osmotically induced con- 
solidation was shown to be of little significance 
with respect to volume change, although osmotic 
flow did occur. (Korn-PTT) 
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CHARACTERIZATION OF FLOW THROUGH 
A CLAY LINER WITH MACRO-PORE 
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Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 
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TION AND SOIL HYDROLOGY SIMULATION 
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National Center for Atmospheric Research, Boul- 
der, CO. 
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Computational simulation of the moisture regime 
of the soil is a useful help in studying land poten- 
tial, ecology, and land degradation processes such 
as soil erosion and mass movement. The utility of 
modeling soil moisture depends on the validity of 
the model structure and parameters. Except for 
differences in relief and for variation in rainfall and 
net radiation, such a model will show spatial varia- 
bility only if the variability of the ecological prop- 
erties of the soil and the vegetation canopy can be 
input. Eight experimental sites on erodible loamy 
to silty soils in the Aredeche Basin, France, were 
investigated, to ascertain how the information re- 
quired for modeling soil moisture can be obtained. 
Three terms of the soil moisture budget were 
measured or determined for compiling the model 
structure: rainfall, soil moisture content (or capil- 
lary pressure head), and actual evapotranspiration. 
Evapotranspiration was calculated with the Bowen 
ratio method from the energy balance measured at 
three sites. These data were also used to calculate 
the canopy resistance in the evaporation formula 
based on transport resistances. To study how to 
recognize the hydraulic parameters, the character- 
istics of unsaturated conductivity and soil moisture 
diffusivity as a function of moisture content or 
capillary pressure head were determined by the 
hot air method for intermediate moisture contents 
and with the crust method on soil columns in situ 
for high moisture contents. Estimation of the diffu- 
sivity from soil texture appeared to be less success- 
ful for fine-textured soils. Macropores apparently 
influence the capacity of ponding infiltration and 
the frequency of overland flow. (Author’s abstract) 
W90-11429 


SUBSURFACE WATER FLOW ON A SLOPE IN 
THE LOAMY REGION OF BELGIUM. 

Ghent Rijksuniversiteit (Belgium). Dept. of Soil 
Physics. 
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WATER CYCLE—Field 2 


Water In Soils-—-Group 2G 


In order to evaluate different water flow processes 
in a silt loam soil susceptible to erosion (slope of 
16%), a hydrological study was started to 1987 on 
a standard bare erosion plot under conventional 
tillage. Tensiometer sets were used to determine 
the soil water potential status along a 20 meter 
transect during the growing season. From these 
measurements hydraulic head profiles were con- 
structed and the depth of the saturated zone was 
derived. The observed hydraulic head profiles and 
groundwater table configurations were found to be 
strongly related to the hydraulic properties of dif- 
ferent layers that are developed by the agricultural 
tillage practices. Through daily measurements, dif- 
ferent directions of water flow were observed 
within the soil profile and within time, and tempo- 
rary and permanent saturated zones were recog- 
nized along the studied transect. During rainy peri- 
ods, a subsurface water flow was observed in a 
perched saturated zone just below the soil surface. 
It appears that the presence of a shallow compact- 
ed plough pan can cause this temporary perching 
of water. (Author’s abstract) 
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Infiltration of water into soil is controlled by a 
complex set of soil and biotic factors, and may be 
an important factor affecting the fate of water and 
agrochemicals under different tillage systems. This 
study was conducted to assess the spatial and tem- 
poral variation of ponded infiltration as affected by 
plow-tillage (PT) and conservation-tillage (CT) 
corn (Zea mays L.) systems under different plant 
and row location conditions. Ponded-infiltration 
rates were measured on eight dates from 3 June to 
7 November. Saturated hydraulic conductivity and 
sorptivity, Ks and S, were estimated by fitting a 
mechanistic infiltration model to the data. Subse- 
quently, a third parameter, the cumulative 1-h infil- 
tration, I1, was calculated from the model using 
the derived Ks and S values. All three infiltration 
parameters were used to assess treatment and sam- 
pling-position effects on infiltration. Frequency 
distributions for Ks, S and I1 were highly skewed 
with quasi-log normal distribution. Temporal vari- 
ation gave rise to a strong seasonal impact on 
infiltration, resulting in I1 values under CT that 
were significantly greater than those under PT 
from June through August. An abrupt change in 
K, occurred by early October, resulting in PT and 
CT then having similar infiltration characteristics. 
(Author’s abstract) 
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The transport of many solutes through soils is 
strongly affected by their reaction with the solid 
constituents. One of the most common of such 
reactions is cation exchange. The purpose of this 
study was to examine experimentally the effects of 
two different types of cation exchange on the 
transport of cations through soil, and to compare 
the results with simple mathematical predictions. 
The experiments also permitted an examination of 
the effect of cation exchange on anion transport 
and its effect on anion exclusion. The effects of 
both K-Ca and Na-Ca exchange were studied be- 
cause these have quite different isotherm shapes. 
Na-Ca exchange being much less favorable than K- 
Ca exchange. The spatial distributions of water, 
tritium, Cl, Na, K and Ca were measured follow- 
ing constant-flux horizontal infiltration of tritiated 
NaCl or KCI solutions into a Ca-saturated clay 
soil. The concentrations of cations both in solution 
and in the sorbed phase were measured independ- 
ently. Soil water fluxes throughout the experiments 
were small enough to ensure that physical and 
chemical equilibrium was attained. Anion exclu- 
sion caused the Cl front to move faster than the 
tritium front (which moved with the average pore- 
water velocity), while exchange resulted in the 
monovalent cations moving more slowly than triti- 
um. The position of the Cl front was independent 
of the cation in the invading solution, being deter- 
mined by the anion-exclusion properties of the soil 
in equilibrium with the cation in the initial solution. 
The shape of the cation profiles, the relationship 
between the position of the cation fronts in the 
solution and sorbed phases, and the average posi- 
tion of the cation fronts depended on the shape of 
the exchange isotherm and the inflowing solution 
concentration. The penetration of the center of 
mass of the combined cation fronts (total cation 
mass per unit soil volume) was successfully pre- 
dicted using the effective distribution coefficient 
and a moving coordinate based on the water. (Au- 
thor’s abstract) 
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A method was developed to measure soil water 
content during three-dimensional axial-symmetric 
water flow in a laboratory column. A small plexig- 
lass box with a pair of straight and a pair of 
curved, parallel transmission lines was constructed, 
packed with soil, saturated with water, and then 
left to dry out. Soil water content measurements 
using the time-domain reflectometry (TDR) 
method were made using both curved and straight 
transmission lines. A large laboratory flow box was 


also constructed with numerous curved TDR 
probes at different radial distances from one verti- 
cal edge of the box. The box was packed with soil 
and then one vertical edge of the box. The box was 
packed with soil and then water was applied from 
a small surface disc source, (radius = 15 mm) at 
the corner of the box. Soil water content was 
measured during the three-dimensional infiltration 
experiment. Measured soil water contents were 
essentially identical (r squared = 0.98) for both the 
straight and curved lines. The method gave soil 
water content as a function of time for different 
radial distances from the point source, or the spa- 
tial distribution at different time intervals. The 
estimated amounts of infiltrated water obtained by 
numerical integration of soil water content vs. 
radial distance at 1 and 2 h were within 3% of the 
measured infiltration amount. The method can be 
used to test and study the theory of three-dimen- 
sional axial-symmetric flow of water into soil. (Au- 
thor’s abstract) 
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The conventional techniques for determining po- 
rosity, air permeability, pore structure and surface 
layering of soils are invasive, typically requiring 
sample extraction. When monitoring seasonal 
changes, the conventional methods disrupt consid- 
erable proportions of the test plot surface. The 
sample area used in conventional measurements 
may be too small to represent the variations in the 
test plot. Here, the feasibility of acoustical tech- 
niques for monitoring surface air porosity (total 
porosity minus volumetric water content), air per- 
meability and pore structure and the variation of 
these properties to depths of several centimeters 
below the surface is demonstrated. Test soil plots 
prepared using three soil materials, masonry sand, 
a Grenada silt loam (fine-silty, mixed, thermic 
Glossic Fragiudalf) and a Catalpa silty clay (Fine, 
montmorillonitic, thermic Fluvaquentic Haplu- 
doll), were considered. Variation in water content 
and compaction of each soil material were consid- 
ered. Variation in water content and compaction 
of each soil material were considered. Both acous- 
tic reflection and transmission measurements were 
made in the audio-frequency range. The soils are 
modeled as air-filled, rigid-framed porous media. 
The acoustic-reflection measurements involve 
analysis of propagation data from a small loud- 
speaker and two vertically separated microphones. 
Analysis of the acoustic-reflection data yields qual- 
itative indications of the relative air permeability of 
the soils. The transmission measurement yields in- 
formation about the changes in air permeability 
with depth. Quantitative information on surface 
porosity, air permeability, tortuosity and layering 
is presented by fitting theoretical predictions based 
on the soil model to the measured sound reflection 
and transmission data. The acoustically determined 
air porosity for the soils considered is within 10% 
of the values determined by gravimetric tech- 
niques. (Author’s abstract) 
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Matric potential, psi, and hydraulic conductivity, 
K, at low water content, theta, often obey power 
laws in theta, but the exponents of these are largely 
empirical. Theories of fractal geometry and of 
thin-film physics provide a basis for the observed 
power-law behavior of psi and K. The observed 
power-law behavior of water retention psi and of 
hydraulic conductivity K theta at low water con- 
tent theta is explained by theories of fractal geome- 
try and thin-film physics. Asperities in pore walls 
are characterized over a limited range of length 
scales by a Hausdorff dimension D determined 
from psi data. Liquid/solid interactions, which are 
independent of the configuration of the pore space, 
are characterized by the exponent m in the power- 
law dependence of disjoining pressure pi on film 
thickness h. Simple determinations of d and m 
from least-squares fits of psi and K data at low 
theta can thus help identify sources of variance in 
either sample preparation or in the measurements 
of psi or K. These power laws may increase the 
reliability of extrapolating measurements of psi and 
K at low theta. Using previously published data to 
test these ideas, it was found that, in the case of 
water in soils, m < 1 and, across length scales 
between 5 microns and 20 microns, 2.1 < D < 2.7. 
In the limit of smooth pore walls, D = 2. The 
measured hydraulic conductivities lie between 
upper and lower bounds of K(theta) that we com- 
puted using three trial distributions of pore radius. 
(Author’s abstract) 
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The pH value of an adsorption edge (i.e., the pH 
value where a change occurs in the amount of 
aqueous ions adsorbed by a solid phase) is depend- 
ent on the surface-metal bonding strength and, 
consequently, on the type of adsorption site in- 
volved. The metal-adsorption sites of natural (un- 
treated) kaolinite, montmorillonite, and synthetic 
mordenite were elucidated by comparing the pH 
values of their adsorption edges with those of Si 
and Al oxides. Cation adsorption by these clays is 
strongly influenced by the Si/AI surface-site ratio, 
stearic effects of interlayers or channels. Lewis 
acid strength of the metal, and pH of the medium. 
Using Ni, kaolinite. showed additive adsorption 
behavior by the Si and Al oxide surfaces with well- 
defined boundaries. The adsorption edge of Ni by 
mordenite occurred at low pH values and was 
attributed to the increased Ni-binding stability 
inside the channels of the zeolite structure. Several 
heavy metals (Ni, Zn, Cd and Pb) were used to 
properly identify the various adsorption edges on 
montmorillonite. The adsorption of Ni by montmo- 
rillonite was similar to the Si and Al oxide surfaces 
but with an additional adsorption edge observed at 
low pH values, which was attributed to the inter- 
layer structure of the clay. The presumed pH- 
independent cation adsorption behavior below pH 
6 by 2:1 clay minerals is probably due to pH- 
dependent adsorption on amorphous Si oxide sites 
that can induce ion-exchange reactions at much 





lower pH values than previously assumed. (Au- 
thor’s abstract) 
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Potassium-Ca and NH4-Ca exchange reactions in 
soils are often investigated in laboratory-type stud- 
ies. In these studies, it is assumed that the results 
from the binary exchange systems can be extrapo- 
lated to ternary (three ion) exchange systems using 
appropriate models. This, however, is rarely evalu- 
ated. This study deals with K-Ca exchange in the 
presence and absence of added NH4 and NH4-Ca 
exchange in the presence and absence of added K 
on the subsoil of three Kentucky soils, Eden clay 
loam (fine, mixed mesic Typic Hapludalf), Lowell 
clay loam (fine, mixed, mesic Typic Hapludalf), 
and Nicholson silt loam (fine-silty, mixed, mesic 
Typic Fragiudalf). The experimental approach is 
based on the quantity/intensity concept in order to 
make the findings relevant to field conditions. The 
added NHé4 decreased the linear potential buffering 
capacity for the K more than expected and in- 
creased the equilibrium activity ratio of K more 
than expected. The addition of K stimulated the 
adsorption of NH4 on high-affinity sites. Added 
NH4 induced expansion, rather than collapse, of 
the vermiculitic interlayer. This suggests that the 
NH4 was not occluded or trapped, but rather 
specifically adsorbed in the vermiculitic interlayer. 
In essence, the added NH4 permits a greater frac- 
tion of the total surface charge to be available for 
exchanging cations due to the interlayer expansion. 
The soil that demonstrated the greatest potential 
for specific adsorption of NH4 was the Eden, 
followed by the Lowell and the Nicholson. The 
same order exists with respect to intensity of inter- 
layer expansion. The above suggest that the simul- 
taneous addition of K and NH¢4 in soil systems may 
influence the fate of NH4, such as, for example, the 
quantities leached as NH4, volatilized as NH3, and 
oxidized to NO3. (Author’s abstract) 
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Previous reports in the literature have indicated 
that apparent differences in adsorbed-cation charge 
can be obtained with Cl and ClO4 media as a result 
of the adsorption of the bivalent cation complex 
CaCl. Since the original studies dealt only with 
smectite clay, it was of interest to determine 
whether these differences could be observed for 
other soil and clay materials. Both cation-exchange 
capacity (CEC) and adsorbed-cation charge were 
measured in Cl and ClO4 media using Na or Ca as 
the exchangeable cations. In no case was there an 
effect of the anion on either CEC or adsorbed- 
cation charge when Ca was the predominant ex- 
changeable cation. Furthermore, CEC and ad- 


sorbed-cation charge were not significantly differ- 
ent. Studies with SAz-1 clay showed that, when 
Na was the only exchangeable cation in the 
system, the adsorbed-cation charge was significant- 
ly less than the CEC. This difference was attrib- 
uted to negative adsorption of the anion and its 
contribution to the total adsorbed charge. Greater 
adsorbed-cation charge in Ca-saturated systems, 
compared with Na-saturated systems, was ob- 
served for SAz-1 clay in both Cl and ClO4 sys- 
tems. (Author’s abstract) 
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COPPER AND CADMIUM EFFECTS ON PO- 
TASSIUM ADSORPTION AND BUFFERING 
CAPACITY. 

Montana State Univ., Bozeman. Dept. of Plant and 
Soil Science. 
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NITROGEN MINERALIZATION IN SEMI- 
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Rapid advances in model building have led to the 
understanding that applicability of future simula- 
tions depends, to a great extent, on the availability 
of accurate soil hydraulic functions obtained with 
efficient methods rather than on new models. In 
this study, four different methods were used to 
generate hydraulic functions: Method A, direct on- 
site measurement; Method B, use of measured hy- 
draulic functions averaged on a regional scale; 
Method C, use of measured hydraulic functions 
averaged on a national scale; and Method D, use of 
van Genuchten parameters correlated with soil 
texture and organic matter content. Accuracy of 
these methods was tested by comparing the simu- 
lated water storage with the measured water stor- 
age of the upper 0.5 m of three soil profiles over a 
period of 7 yr. Differences in performance of the 
four methods were not significant. Agreement be- 
tween measured and simulated water storage was 
best, however, when directly measured hydraulic 
functions (Method A) were used. Next best agree- 
ment was obtained when continuous (Method D) 
and two types of class pedotransfer functions 
(Methods B and C) were used, which relate tex- 
tures and soil horizons to physical characteristics. 
Costs involved in obtaining directly measured soil 
hydraulic functions are prohibitively high, com- 
pared with costs for the other methods. With 
regard to both accuracy and costs, the develop- 
ment of a data base of measured soil hydraulic 
functions and use of this information to derive 
continuous and class pedotransfer functions as- 
sures, in many cases, optimal spending of limited 
available resources. (Author’s abstract) 
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TRATION MEASUREMENTS. 
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Tillage and wheel-traffic compaction alter pore 
structure and hydraulic properties of agricultural 
soils. These alterations will affect root growth and 
movement of water and solutes. This study was 
conducted to develop new methods needed to 
characterize the effects of wheel traffic and tillage 
on pore structure as measured by water flow 
through macropores. Unconfined (three-dimen- 
sional) saturated and unsaturated infiltration meas- 
urements (0-, 30-, 60-, and 150-mm water tension) 
at the soil surface were taken sequentially at field 
sites to determine the steady-state rate of water 
flow through different pore-size classes on a Tama 
silty clay loam (fine-silty, mixed, mesic Typic Ar- 
giudoll). A tension infiltrometer was used to obtain 
the unsaturated infiltration rates. Sites were select- 
ed on trafficked and untrafficked interrow posi- 
tions in two tillage systems (chisel plow and no- 
till). Steady state infiltration rates from 2 to 300 
microns/s were measured. Increasing the tension 
of applied water resulted in decreasing infiltration 
rates for both tillages and traffic treatments be- 
cause, as tensions increased, larger pores emptied. 
Wheel traffic reduced infiltration rates in both 
tillages, but caused a greater decrease in infiltration 
rates in the chisel-plow system than in no-till. 
Increasing tension caused proportionately smaller 
decreases in infiltration rates for wheel-trafficked 
positions. This suggests that larger macropores 
were transporting a greater proportion of the total 
water flow in untrafficked soil than in trafficked 
soil and reinforces the concept that larger, as op- 
posed to smaller, pores are more easily destroyed 
by wheel traffic. Unconfined infiltration measure- 
ments were shown to be useful in quantifying the 
effects of tillage and compaction on soil macro- 
pores. (Author’s abstract) 
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EFFECTIVE DESIGN FOR SMALL FLOOD-IR- 
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Delaware Univ., Newark. Dept. of Plant and Soil 
Sciences. 

For primary bibliographic entry see Field 3F. 
W90-11571 


COUPLED SATURATED-UNSATURATED 
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neering Science. 

A. J. Pullan. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1209-1218, June 1990. 11 fig, 33 ref. 


Descriptors: *Cavern flow, *Flow, *Groundwater 
movement, *Mathematical equations, *Soil water, 
Errors, Fluctuations, Saturation, Water depth. 


The coupled saturated-unsaturated flow that re- 
sults from water-filled cavities in soils was studied, 
under the assumption of quasilinearization for the 
unsaturated flow, using a combined boundary ele- 
ment-finite element method. Buried two-dimen- 
sional circular cylindrical cavities and two-dimen- 
sional semicircular cavities were examined in 
detail. The effect of the size of the cavity and the 
soil type on the flux from the cavity and the size of 
the saturated zone and effectively wetted region 
was illustrated. Comparisons with previous analyti- 
cal and numerical results, in which the depth of 
water in the cavity was neglected, were also made. 
These comparisons indicated the severe errors that 
are introduced into the calculation of the flux and 
the flow field when the depth of water is neglect- 
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ed. It was shown that the percentage error in the 
flux from a buried circular cylinder with water 
depth neglected increases from 20% to 220% as 
the dimensionless cavity size s increases from 0.1 to 
1, and that the saturated zone extends to a depth of 
approximately 7.9 times the cavity radius for s = 
1. (Author’s abstract) 
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SATURATED POROUS MEDIA FLOW. 
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The quasilinear approximation for unsaturated 
porous media flow was reviewed. The quasilinear 
approximation is the name given to an exponential 
relationship between hydraulic conductivity and 
moisture potential. This relationship’s past uses 
were also examined. The quasilinear approximation 
is attractive because, under steady regimes, the 
highly nonlinear Richards equation governing un- 
saturated flow can be linearized. This simplifica- 
tion permitted analytical and semianalytical solu- 
tions to be found for many unsaturated flow prob- 
lems, such as two-dimensional and three-dimen- 
sional infiltration from supply surfaces of nonzero 
dimensions under realistic boundary conditions. 
Research areas using this approximation include 
coupled saturated-unsaturated flows and unsaturat- 
ed flows around obstacles. (Miller-PTT) 
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EFFECTIVE UNSATURATED HYDRAULIC 
CONDUCTIVITY OF LAYERED SANDS. 
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Accurate estimates of field-scale hydraulic conduc- 
tivities of unsaturated heterogeneous soils are very 
difficult to obtain. Various approaches to determin- 
ing effective conductivity values for heterogeneous 
sands were compared with laboratory measure- 
ments. The unsaturated hydraulic conductivity of 
two homogeneous sands and one layered sand 
composed of the two homogeneous sands was 
measured using the steady-state flux control 
method. The averaged unsaturated hydraulic con- 
ductivity curves of the two homogeneous sands 
using a direct averaging approach were compared 
with the measured layered sand conductivity data. 
The results showed that the geometric mean of 
hydraulic conductivity-suction curves of the 
coarse and medium sands approximated the meas- 
ured hydraulic conductivity-suction curve of the 
layered sand. The observed suction variance and 
effective hydraulic conductivity were compared 
with expressions developed from a stochastic 
theory. The results supported the stochastic ap- 
proach. (Author’s abstract) 
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SOLUTE TRANSPORT IN AGGREGATED 
MEDIA: AGGREGATE SIZE DISTRIBUTION 
AND MEAN RADII. 

Environmental Research Lab., Athens, GA. 
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SOIL CLEAN UP BY IN-SITU AERATION. IV. 
ANISOTROPIC PERMEABILITIES. 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 
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COMPARISON OF SOIL WATER CHEMISTRY 
AND SAMPLE SIZE REQUIREMENTS FOR 
PAN VS TENSION LYSIMETERS. 

Pennsylvania State Univ., University Park. School 
of Forest Resources. 

B. R. Swistock, J. J. Yamona, D. R. Dewalle, and 
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A study was conducted to compare soil leachate 
chemistry and determine sample size requirements 
for tension and pan (zero-tension) lysimeters. Anal- 
yses were performed on an annual and seasonal 
basis for one year of data collected at Pea Vine 
Hill, a forested site in southwestern Pennsylvania. 
On an annual basis, SO4(2-), Ca(2+-), Mg(2+), 
K(+) and specific conductance were significantly 
higher in tension lysimeter samples but no chemi- 
cal species were significantly higher in pan lysi- 
meters. Seasonal comparisons indicated chemical 
differences between lysimeter types were variable 
with more significant deviations present during 
wet periods. Nearly all significant seasonal differ- 
ences were comprised of higher concentrations in 
tension compared to pan lysimeters. Disparities in 
leachate chemistry between lysimeter types were 
ascribed to different sources of water collected by 
the instruments, especially during wet periods. 
Sample size requirements were calculated for two 
biweekly periods for each lysimeter type at three 
confidence levels. Based upon calculated sample 
demands, pan lysimeter soil leachate chemistry 
could be characterized with fewer samples than 
tension lysimeters. Less than 30 samples were gen- 
erally necessary for pan B-horizon lysimeters at 
the 70% confidence level. Sample requirements 
were usually unreasonable at higher confidence 
levels. (Author’s abstract) 
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ESTIMATES OF NATURAL SOIL-DRAINAGE 
VOLUMES IN SOUTH DAKOTA. 
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Plant Science. 
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Drainage water that would pass through succes- 
sively deeper soil layers was estimated at selected 
weather stations. Monthly Thornthwaite potential 
evapotranspiration amounts were subtracted from 
the precipitation amounts to calculate the yearly 
net soil water addition, or loss if the soil lost plant- 
available water. Surplus plant-available water at 
year’s end was the initial amount in the next year’s 
calculation. With each monthly addition, the total 
depth of water penetration was calculated. For 
fine-textured clay soils, water drainage does not 
occur below one meter in the northwestern quarter 
of the state, but in the southeastern corner, a total 
of 3.5 meters of water drains below one meter 
during 10 or 11 years in a 100-year period. For 
sandy soils, drainage does not occur below 3 
meters in the northwestern quarter, but in the 
southeastern corner up to a total of 4 meters of 
water drains below 3 meters during 10 to 13 years 
in 100 years. Plants with deep root systems, such as 
alfalfa, could remove subsoil water to this depth. 
Drainage of water from the soil profile is unlikely 
on nearly level upland areas that were originally 
prairie and that do not receive run-in water. Semi- 
arid, northwestern South Dakota has high evapo- 
transpiration and low precipitation, so that drain- 
age through the subsoil is at least low on nearly 
level upland landscapes. Precipitation and subsoil 
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drainage increase southeast across South Dakota. 
The drainage would be used by plants if it were 
not deeper than the rooting zone. To assess leach- 
ing potential, weather and soil data were used to 
calculate the volume of drainage water that would 
pass through successively deeper soil layers in 
South Dakota. (Author’s abstract) 
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DISTRIBUTION OF PARTICULATE PHOS- 
PHORUS IN THE DIMENSIONAL FRAC- 
TIONS IN WATERS OF DIFFERENT DEGREE 
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E. V. Yakushev, and L. I. Korzhikova. 
Okeanologiia OKNOAR, Vol. 30, No. 2, p 241- 
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Data obtained of the total phosphorus variations in 
the surface layer of waters of different productivi- 
ty levels is discussed. The concentrations of the 
fractions of total particulate phosphorus greater 
than 150 microns, 20-150 microns, less than 20 
microns, as well as dissolved organic phosphorus 
and dissolved phosphates were measured. The 
dominant form of phosphorus even in hypertrophic 
waters was dissolved phosphate (> 65%). The 
concentrations of the dimensional fractions of the 
particulate phosphorus appeared to be a good indi- 
cation of trophic level. (Author’s abstract) 
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mental Sciences. 
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Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 
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COMPARISON OF PHOSPHORUS IMMOBI- 
LIZATION IN SEDIMENTS OF FRESHWATER 
AND COASTAL MARINE SYSTEMS. 

New York Botanical Garden, Bronx, NY. Inst. of 
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NATIONAL WETLANDS INVENTORY IN 
NORTH CAROLINA. 
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FLOW WETLANDS IN NORTH CAROLINA. 
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BED SEDIMENTS. 
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AERATION METHOD INVESTIGATIONS IN A 
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TEGRATION AND COOPERATION. 
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The change of water temperature with time and 
with location, and the relations between the water 
temperature and the air temperature in Poyang 
Lake are analyzed. The annual water temperature 
is well distributed vertically but the temperature 
gradient with depth varies slightly. The deep 
water temperature varies greatly each month. The 
water temperature on the lake surface increases 
gradually from the north to the south and from the 
west to the east. This large body of water has an 
obviously regulative effect on the peripheral air- 
temperature. The water temperature and the air 
temperature are closely related. (Author’s abstract) 
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TION AND EUTROPHICATION IN THE 
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Investigation of phytoplankton production in West 
Lake from February 1985 to February 1986 
showed that phytoplankton abundance was highest 
at Yuehu Lake, Xili Lake was the next highest, 
Xiaonan Lake was the third highest, Waixi Lake 
was the fourth highest, Beili Lake was the fifth 
highest, and Santannei Lake was the lowest. Al- 
though, the eutrophication of West Lake in 1985- 
1986 was controlled, it remains a eutrophic system. 
There is a quantitative relationship between the 
phosphorus level and the photosynthesis rate, and 
between the phosphorus level and the transparency 
in West Lake. The potential fish production was 
calculated as being about 500 tons per year based 
on the annual production of phytoplankton in West 
Lake, which is 5334.2 tons of organic carbon per 
year. Stocking phytoplankton-eating fish might be 
one way of controlling eutrophication in West 
Lake. (King-PTT) 
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Relationships between total fish biomass and chlo- 
rophyll, nutrient levels, and morphometric and cli- 
matic factors are shown for a set of 106 Argentin- 
ian lakes and reservoirs. The total database is 
highly heterogeneous. Relative fish biomass 
(CPUE) was estimated from gill net catches. A 
data screening process was applied to the environ- 
mental database to homogenize it. Nutrient, total 
organic matter content, and mean depth were most 
important in explaining relative fish biomass varia- 
bility between lakes and reservoirs. In most hetero- 
geneous sets total organic nitrogen (TON) ex- 
plained most of CPUE variability. After screening 
for limnological anomalies (i.e. turbidity derived 
from inorganic sources, unsuitable conditions for 
fish, and TN/TP (total nitrogen/total phosphorus) 
<37 (Molar basis)), TP and TON were highly 
correlated with CPUE. Mean annual air tempera- 
ture was significantly related to fish biomass, but 
the relationship was not significant after nutrients, 
morphometry, and environmental oxygen condi- 
tions had been accounted for. The results support 
the hypothesis that fish/phytoplankton, and fish/ 
zooplankton biomass ratios are inversely related to 
lake trophy. (Author’s abstract) 
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The incorporation of (methyl-3H)thymidine (TdR) 
into bacterial DNA in Hartbeespoort Dam, South 
Africa was measured over 16 mo and at nine 
depths. Bacterial numbers at the surface ranged 
between 2.45 and 32.20 x 1,000,000 cells/mL 
(x=8.83 x 1,000,000/mL) while bacterial produc- 
tion varied between 1.0 and 251 pmol TdR/L/h 
(0.01 to 1.9 mg C/cu m/h). At the bottom, produc- 
tion ranged between 0 and 26.7 pmol TdR/L/h (p- 
0.2 mg C/cu m/h). The fastest bacterial doubling 
time was 59 h. At the surface, bacterial production 
was dominantly correlated to chlorophyll a (6.6- 
6530 mg/cu m) and phaeopigments (0.9-378 mg/cu 
m) (r=0.81) followed by primary production (26.6- 
8886 mg C/cu m/h) (r = 0.77) (n = 30-34, 
p<0.001). However, below 5 m, water tempera- 
ture and bacterial numbers were the dominant cor- 
relates. Bacterial production for the water column 
averaged 2% of daily, areal primary production. 
The data demonstrated a close coupling between 
autotrophic production and heterotrophic bacterial 
production. However, the low bacterial produc- 
tion compared with primary production, together 
with primary production, together with the small 
size of the bacteria (usually 0.09-0.25 microm 
width), suggest substrate supply was a major limit- 
ing factor of bacterial growth. (Author’s abstract) 
W90-10720 


PHYTOPLANKTON IN QUEBEC LAKES: VAR- 
IATION WITH LAKE MORPHOMETRY, AND 
WITH NATURAL AND ANTHROPOGENIC 
ACIDIFICATION. 

Montreal Univ. (Quebec). Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5C. 
W90-10722 


THERMAL STRUCTURE OF A MULTIBASIN 
LAKE: INFLUENCE OF MORPHOMETRY, IN- 
TERBASIN EXCHANGE, AND GROUNDWAT- 
ER. 

Wisconsin Univ.-Madison. Center for Limnology. 
D. M. Robertson, and R. A. Ragotzkie. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 6, p 1206-1212, June 
1990. 5 fig, 5 tab, 17 ref. NSF Long-Term Ecologi- 
cal Research Program Contract BSR 8514330. 


Descriptors: *Lake morphology, *Lake morphom- 
etry, *Limnology, *Thermal stratification, *Water 
temperature, Groundwater discharge, Seasonal 
variation, Trout Lake, Wisconsin. 


Interbasin differences which develop below the 
upper mixed layer in small multibasin lakes provide 
the unique opportunity to examine how a lake’s 
morphometry affects the rates of certain processes 
and the distribution of certain physical, chemical, 
and biological parameters without the confounding 
inter-lake dissimilarities encountered when examin- 
ing different lakes. To determine if the variability 
in basin morphometry can be the primary factor 
causing interbasin differences, the thermal struc- 
ture of Trout Lake, Wisconsin, was examined 
during summer and winter stratification and quan- 
titatively explained the observed differences in 
temperature among basins. Differences in hypolim- 
netic temperature during summer stratification and 
differences in the temperature of the entire water 
column in the winter were primarily due to the 
morphometric differences among basins. During 
winter, variations in the temperature among basins 
were also influenced by interbasin exchange and 
differences in groundwater inputs. Therefore, this 
multibasin lake can provide the opportunity to test 
for morphometric affects without the confounding 
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inter-lake dissimilarities encountered when examin- 
ing different lakes. (Author’s abstract) 
W90-10723 


REGULATION OF PIGMENT SEDIMENTA- 
TION BY PHOTO-OXIDATION AND HERBI- 
VORE GRAZING. 

Notre Dame Univ., IN. Dept. of Biological Sci- 
ences. 

P. R. Leavitt, and S. R. Carpenter. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 6, p 1166-1176, June 
1990. 9 fig, 4 tab, 39 ref. NSF Grants BSR-86- 
06271, BSR-85-21832, and BSR-83-08919. 


Descriptors: *Carotenoids, *Herbivores, *Limnol- 
ogy, ‘*Oxidation, ‘*Pigments, *Sedimentation, 
Algae, Ecosystems, Phytoplankton, Population dy- 
namics, Zooplankton. 


Reversed-phase high pressure liquid chromatogra- 
phy was used to show that algal carotenoid sedi- 
mentation is regulated by photo-oxidation and her- 
bivore grazing in three unproductive, north-tem- 
perate lakes. Comparison of algal carotenoid and 
biovolume standing stocks revealed that carote- 
noid concentrations in epilimnetic waters were in- 
fluenced by nonplanktonic inputs of pigments as 
well as phytoplankton community composition. 
Sediment traps did not record weekly events in the 
water column. Pigments that were incorporated in 
zooplankton feces and sank rapidly (e.g. allox- 
anthin and pheophorbide a) were over-represented 
in trap material relative to epilimnetic pigment 
standing stocks. Differential decay of pigments in 
traps could not account for this observed bias. 
Chlorophyll mass balance budgets corroborated 
the important influence of grazing by large-bodied 
zooplankton on pigment sedimentation. Interan- 
nual differences in pigment sedimentation were 
caused by changes in zooplankton community 
structure and the vertical zonation of phytoplank- 
ton communities. In the absence of fecal transpor- 
tation, photo-oxidation destroyed carotenoids prior 
to their sedimentation from the photic zone. There- 
fore, sedimentary carotenoid composition is regu- 
lated by loss processes as well as changes in algal 
community composition. (Author’s abstract) 
W90-10724 


WEIGHTED MULTICOLLINEARITY IN LO- 
GISTIC REGRESSION: DIAGNOSTICS AND 
BIASED ESTIMATION TECHNIQUES WITH 
AN EXAMPLE FROM LAKE ACIDIFICATION. 
Louisiana State Univ., Baton Rouge. Dept. of Ex- 
perimental Statistics. 

For primary bibliographic entry see Field 7C 
W90-10726 


EFFECT OF COPPER ON THE INTERACTION 
BETWEEN THE PREDATOR DIDINIUM NA- 
SUTUM AND ITS PREY PARAMECIUM CAU- 
DATUM. 

Concordia Univ., Sir George Williams Campus, 
Montreal (Quebec). Water Pollution Research 
Lab 


For primary bibliographic entry see Field 5C. 
W90-10727 


WOODY DEBRIS, CHANNEL FEATURES, 
AND MACROINVERTEBRATES OF STREAMS 
WITH LOGGED AND UNDISTURBED RIPARI- 
AN TIMBER IN NORTHEASTERN OREGON, 
U.S.A. 

Eldorado National Forest, Placerviile, CA. 

For primary bibliographic entry see Field 4C. 
W90-10728 


COMPARISON OF ZYGNEMATACEAN 
(CHLOROPHYTA) ALGAE IN THE META- 
PHYTON OF TWO ACIDIC LAKES. 

Toronto Univ. (Ontario). Inst. for Environmental 
Studies. 

E. T. Howell, M. A. Turner, R. L. France, M. B. 
Jackson, and P. M. Stokes. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 6, p 1085-1092, June 
1990. 2 fig, 9 tab, 31 ref. Ontario Ministry of the 


Environment Grant 282PL. 


Descriptors: *Acid lakes, *Acid rain, *Algae, 
*Comparison studies, *Limnology, Biomass, 
Chlorophyta, Distribution patterns, Ecosystems, 
Hydrogen ion concentration, Ontario, Plastic lake, 
Productivity. 


In 1986, Plastic Lake (pH is about 5.6) Ontario, 
acidified by acidic precipitation, and L.302S (pH is 
about 5.0), experimentally acidified by addition of 
H2S04, showed similar patterns of unattached 
benthic growth (metaphyton)of filamentous green 
algae. The mid to late summer build-up of meta- 
phyton was extensive in both lakes, Affecting 
nearly 100% of the lake perimeters, being concen- 
trated in a shallow band 0.5-1.0 m deep in L.302S 
and 0.4-2.7 m deep in Plastic Lake. Distribution 
was negatively related to depth and bottom slope 
but independent of type of substratum. The areal 
density of metaphyton in the 0-2 m depth zone of 
Plastic Lake was estimated to be 1.2 g dry weight 
(dw)/sq m. The productivity of metaphyton stand- 
ardized by biomass was inversely related to the 
concentration of algae incubated. Over a common 
range of incubation concentrations primary pro- 
duction rates were similar in L.302S and Plastic 
Lake (about 1.6 micrograms C/(mg dw)/h) despite 
differences in the composition of the communities, 
predominately Mougeotia sq. and Spirogyra sp. in 
L.302S, and Zygogonium tunetanum Gauthier- 
Lievre in Plastic Lake. (Author’s abstract) 
W90-10729 


PHOSPHORUS DEFICIENCY AND ITS VARI- 
ATION AMONG LAKES. 

Ottawa Univ. (Ontario). Ottawa-Carleton Inst. of 
Biology. 

D. J. Currie. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 6, p 1077-1084, June 
1990. 3 fig, 4 tab, 46 ref. 


Descriptors: *Lake morphology, *Limnology, 
*Nutrients, *Phosphorus, *Trophic level, Aquatic 
bacteria, Chemical properties, Lakes, Ontario, 
Orthophosphates, Phosphorus compounds, Plank- 
ton, Quebec. 


The severity of phosphorus deficiency varies 
greatly among lakes. Whether this variation is re- 
lated to particular morphological, chemical, or bio- 
logical characteristics of lakes was addressed by 
sampling 49 lakes in Quebec, Ontario, and the 
northeastern United States. The rate constant of 
orthophosphate uptake (kl), a measure of ortho- 
phosphate demand/supply, proved to be only 
weakly related to watershed area and to the total 
phosphorus (P) concentration of the water (R- 
squared =0.210). The abundance of biota and other 
aspects of water chemistry were all unrelated to 
the intensity of P-deficiency as it varies among the 
lakes. In contrast, within-lake seasonal variability 
of the rate constant of orthophosphate turnover 
(kt, which is approximately equal to K1) is strong- 
ly related to temperature and bacterial abundance 
(R-squared =0.575 to 0.828). These results indicate 
that the seasonal variation in phosphorus deficien- 
cy depends strongly on bacterioplankton activity, 
whereas inter-lake variability in phosphorus defi- 
ciency is determined mainly by factors other than 
morphometry, plankton abundance, or trophic 
richness. (Author’s abstract) 

W90-10730 


EFFECT OF CLIMATIC WARMING ON THE 
SOUTHERN MARGINS OF THE NATIVE 
RANGE OF BROOK TROUT, SALVELINUS 
FONTINALIS. 

Toronto Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 2A. 
W90-10731 


EXPERIMENTAL PERTURBATIONS OF 
WHOLE LAKES AS TESTS OF HYPOTHESES 
CONCERNING ECOSYSTEM STRUCTURE 
AND FUNCTION. 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 5C. 
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W90-10733 


FACTORS CONTROLLING SEDIMENT COM- 
MUNITY RESPIRATION IN WOODLAND 
STREAM ECOSYSTEMS. 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies. 

L. O. Hedin. 

OIKOS OIKSAA, Vol. 57, No. 1, p 94-105, Febru- 
ary 1990. 5 fig, 3 tab, 68 ref. 


Descriptors: *Ecosystems, *Forest watersheds, 
*Respiration, *Stream sediments, Benthic environ- 
ment, Carbon dioxide, Detritus, Hubbard Brook 
Experimental Forest, Lakes, Marine environment, 
New Hampshire, Nutrients, Organic carbon, Or- 
ganic matter, Streambeds. 


In shaded woodland streams, sediment community 
respiration is an important measure of decomposi- 
tion of organic matter. In situ rates of community 
respiration were measured in sediments from 
shaded woodland streams at the Hubbard Brook 
Experimental Forest (HBEF), New Hampshire by 
estimating rates of CO2 production in low-disturb- 
ance benthic chambers. Rates of sediment commu- 
nity respiration (range: 26-340 mg C/sq m/d) were 
closely correlated with amounts of sediment or- 
ganic matter, but not with water column dissolved 
organic carbon or sediment size structure. Analysis 
of literature data indicated similar couplings be- 
tween community respiration and sediment organic 
matter in other streams and in lakes and marine 
systems. However, respiration per unit organic 
matter was 23-fold higher in lakes and marine 
systems than in woodland streams, apparently due 
to differences in quality of organic matter (algae 
and macrophytes vs terrestrial detritus). In HBEF 
streams, community respiration was elevated in 
sediments of organic debris dams, suggesting that 
organic debris dams are focal sites of metabolism 
and nutrient regeneration in the stream channel. 
(Author’s abstract) 

W90-10734 


210PB AND 137CS CHRONOLOGY OF SEDI- 
MENTS FROM SMALL, SHALLOW ARCTIC 
LAKES. 

Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field 2J. 
W90-10743 


TROPHIC CHANGES AND LONG-TERM FISH 
MANAGEMENT IN A LARGE LOWLAND 
LAKE OF ESTONIA. 

Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

For primary bibliographic entry see Field 5B. 
W90-10791 


PALEOENVIRONMENTAL IMPLICATIONS 
OF MAGNETIC MEASUREMENTS ON SEDI- 
MENT CORE FROM KUNMING BASIN, 
SOUTHWEST CHINA. 

Liverpool Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2J. 
W90-10792 


FOSSIL MIDGE ASSOCIATIONS AND THE 
HISTORICAL STATUS OF FISH IN ACIDI- 
FIED LAKES. 

Department of Fisheries and Oceans, Burlington 
(Ontario). 

M. G. Johnson, J. R. M. Kelso, O. C. McNeil, and 
W. B. Morton. 

Journal of Paleolimnology JOUPES8, Vol. 3, No. 2, 
p 113-127, 1990. 4 fig, 4 tab, 34 ref. 


Descriptors: *Acid rain effects, *Acidic lakes, 
*Fish, *Lake sediments, *Limnology, *Midges, 
*Paleolimnology, Alkalinity, Fish populations, 
History, Hydrogen ion concentration, Species 
composition, Water quality. 


Chaoborid and chironomid (Diptera) fossils were 
examined in sediment cores form nine Ontario Pre- 





cambrian Shield lakes that were fishless in 1979. 
An abundance of Chaoborus americanus (intoler- 
ant of predation by fish) throughout cores from 
four lakes indicated that they were fishless histori- 
cally. Occurrence of Chaoborus punctipennis and 
C. flavicans, and absence of C. americanus in cores 
except near the surface in two cases, indicated that 
four other lakes were inhabited by fish historically. 
One of these was probably periodically fishless as 
suggested by fluctuations among these Chaoborus 
species. The ninth lake was not suitable for Chao- 
borus; only one specimen of C. trivittatus was 
found in this core. Chironomid fossil associations 
were substantially different in historically fishless 
and inhabited lakes. Fishless lakes had chironomids 
typical of eutrophic conditions indicating that sea- 
sonal oxygen depletion likely was inimical to fish. 
Chironomid associations of oligotrophic waters oc- 
curred in lakes historically inhabited by fish. Both 
good water quality and accessibility were required 
for long-term habitation by fish. Partial recovery 
of alkalinity and rise in pH were accompanied by 
substantial re-invasion by fish in two lakes which 
had been inhabited historically by fish. Diptera 
associations provide valuable information on the 
historical suitability of lakes for fish and the pres- 
ence/absence of fish in regions where acidification 
of surface waters has occurred. (Author’s abstract) 
W90-10793 


MAGNETIC SUSCEPTIBILITY IN SEDIMENT 
RECORDS OF LAKE ADRAN, EASTERN 
SWEDEN: CORRELATION AMONG CORES 
AND INTERPRETATION. 

Lund Univ. (Sweden). Dept. of Quaternary Geolo- 


gy- 
For primary bibliographic entry see Field 2J. 
W90-10794 


SPATIAL PATTERN OF RECENT SEDIMENT 
AND DIATOM ACCUMULATION IN A 
SMALL, MONOMICTIC, EUTROPHIC LAKE. 
University Coll., London (England). Palaeoeco- 
logy Research Unit. 

For primary bibliographic entry see Field 2J. 
W90-10795 


CHECKLIST FOR DESCRIBING AND DOCU- 
MENTING DIATOM AND CHRYSOPHYTE 
CALIBRATION DATA SETS AND EQUATIONS 
FOR INFERRING WATER CHEMISTRY. 
Indiana Univ. at Bloomington. Dept. of Biology. 
For primary bibliographic entry see Field 7B. 
W90-10797 


HISTORY OF HEAVY METAL POLLUTION 
IN FINLAND AS RECORDED BY LAKE SEDI- 
MENTS. 

National Board of Waters, Helsinki (Finland). 
Water Research Inst. 

For primary bibliographic entry see Field 5B. 
W90-10834 


SEDIMENTARY TRACE METALS IN LAKES 
IN IBADAN, NIGERIA. 

Ibadan Univ. (Nigeria). Dept. of Chemistry. 

S. O. Ajayi, and C. Mombeshora. 

Science of the Total Environment STENDL, Vol. 
87/88, p 77-84, November 1989. 2 fig, 4 tab, 12 ref. 


Descriptors: *Lake sediments, *Lakes, *Nigeria, 
*Trace metals, Cadmium, Chromium, Cobalt, 
Copper, Freshwater, Heavy metals, Iron, Lead, 
Manganese, Nickel, Seasonal variation, Sediment 
analysis, Sediment contamination, Watersheds, X- 
ray fluorescence, Zinc. 


The soluble trace metals content of freshwater 
lakes and rivers in Ibadan, Nigeria and its environs 
are within international averages for unpolluted 
freshwater bodies. The purpose of this study was 
to determine the concentration of cadmium, chro- 
mium, cobalt, copper, iron, lead, manganese, nickel 
and zinc in the sediments from the freshwater lakes 
of Ibadan to complement the available information 
on the sciuble metals in these bodies. Greater than 
90% of the iron and manganese, 80% of the zinc, 
60% of the lead and 30% of the copper and nickel 


in the sediments were acid leachable when com- 
pared with the total levels determined by X-ray 
fluorescence. No significant difference between 
wet season and dry season concentrations was 
found. Compared with the soils in their catchment 
areas, the lakes showed enrichment factors of 3-4, 
but no significant man-made contamination was 
observed. (Hoskin-PTT) 

W90-10838 


SOURCES AND BEHAVIOR OF POLLUTANTS 
IN SEVERAL CATCHMENTS IN THE WEST- 
ERN HARZ MOUNTAINS, F.R.G. 

Goettingen Univ. (Germany, F.R.). Inst. fuer Geo- 
logie und Dynamik der Lithosphere. 

For primary bibliographic entry see Field 5B. 
W90-10840 


MERCURY IN SURFICIAL WATERS OF 
RURAL WISCONSIN LAKES. 

Connecticut Univ., Groton. Marine Sciences Inst. 
For primary bibliographic entry see Field 5B. 
W90-10849 


MERCURY CONCENTRATIONS IN INLAND 
WATERS OF GOLD-MINING AREAS IN RON- 
DONIA, BRAZIL. 

Universidade Federal do Rio de Janeiro (Brazil). 
Lab. de Radioisotopos 

For primary bibliographic entry see Field 5B. 
W90-10850 


INFLUENCE OF ACIDIFICATION ON METAL 
FLUXES IN SWEDISH FOREST LAKES. 

National Swedish Environment Protection Board, 
Solna. Trace Metal Lab. 

For primary bibliographic entry see Field 5B. 
W90-10851 


PH-RELATED VARIATIONS IN TRACE 
METAL CONCENTRATIONS IN LAKE ORTA 
aTALY). 

Istituto Italiano di Idrobiologia, Pallanza (Italy). 
For primary bibliographic entry see Field 5B. 
W90-10852 


TRACE METAL RESEARCH AT LITTLE ROCK 
LAKE, WISCONSIN: BACKGROUND DATA, 
ENCLOSURE EXPERIMENTS, AND THE 
FIRST THREE YEARS OF ACIDIFICATION. 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 5B. 
W90-10853 


BIOGEOCHEMISTRY OF BARIUM AND 
STRONTIUM IN A SOFTWATER LAKE. 
Lancaster Univ. (England). Inst. of Environmental 
and Biological Sciences. 

For primary bibliographic entry see Field 5B. 
W90-10854 


COPPER, ZINC, CADMIUM AND LEAD IN 
SURFACE WATERS OF LAKES ERIE AND ON- 
TARIO. 

Moss Landing Marine Labs., CA. 

For primary bibliographic entry see Field SB. 
W90-10855 


CADMIUM-133M IN THE WATER, SEDI- 
MENTS, AND ADJACENT SOILS OF LAKE 
MICHIGAN. 

Clemson Univ., SC. Dept. of Chemistry. 

For primary bibliographic entry see Field 5B. 
W90-10856 


DYNAMICS OF PARTICULATE TRACE 
METALS IN THE LAKES OF KEJIMKUJIK 
NATIONAL PARK, NOVA SCOTIA, CANADA. 
National Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field SB. 
W90-10857 
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CHEMICAL AND BIOLOGICAL CORRE- 
LATES OF METAL LEVELS IN CRUSTACEAN 
ZOOPLANKTON FROM CANADIAN SHIELD 
LAKES: A MULTIVARIATE ANALYSIS. 

Guelph Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5B. 
W90-10864 


SEASONAL PATTERNS IN METAL LEVELS 
OF THE NET PLANKTON OF THREE CANA- 
DIAN SHIELD LAKES, 

Guelph Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5B. 
W90-10865 


NET CADMIUM FLUX IN HYALELLA 
AZTECA (CRUSTACEA: AMPHIDPODA) POP- 
ULATIONS FROM FIVE CENTRAL ONTARIO 
LAKES. 


Guelph Univ. (Ontario). Dept. of Zoology. 
For primary bibliographic entry see Field 5B. 
W90- 10866 


TRACE METALS IN A LITTORAL FOODWEB: 
CONCENTRATIONS IN ORGANISMS, SEDI- 
MENT AND WATER. 

Amsterdam Univ. (Netherlands). Dept. of Aquatic 
Ecology. 

For primary bibliographic entry see Field 5B. 
W90-10867 


WETLANDS: CONCERNS AND SUCCESSES. 
Proceedings of a Symposium held September 17- 
22, 1989, Tampa, Florida. American Water Re- 
sources Association, Bethesda, Maryland. 1989. 
568 p. Edited by David W. Fisk. 


Descriptors: *Environmental protection, *Limnol- 
ogy, *Symposium, *Water quality, *Water re- 
sources management, *Wetlands, Classification, 
Storm runoff, Surveys, Water quality management. 


Wetlands were once looked upon as sources of 
disease and pestilence as well as impediments to 
man’s use of land resources for growth, agricul- 
ture, and economic efforts, concentrated on drain- 
age, filling, and conversion of wetlands to serve 
more useful purposes. Today, wetlands are being 
viewed in a very different light. An understanding 
is developing concerning how important wetlands 
are an integral part of the ecological landscape and 
that they play an important role in regional hydrol- 
ogy, flood protection, water quality management, 
and groundwater recharge. Therein lies a growing 
conflict: continuing the historical practices of wet- 
land conversion fosters economic growth and ben- 
efit to the owners of the land; whereas the benefits 
of wetlands protection accrue to the general 
public. This volume contains 52 papers presented 
at a symposium held in 1989 in Tampa, Florida. 
These papers are divided into five broad headings: 
wetiands inventory and assessment; wetlands and 
storm water management programs, wetland pres- 
ervation, mitigation, and creation; wetland values 
and function; and wetlands t 

and policy. (See W90-10913 thru W90-10964) 
(Lantz- 

W90-10912 





UPDATE OF FEDERAL WETLAND DELINEA- 
TION TECHNIQUES. 

Fish and Wildlife Service, Newton Corner, MA. 
R. W. Tiner. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 13-23, 9 ref. 


Descriptors: *Classification, *Limnology, *Regula- 
tions, *Water resources management, *Wetlands, 
Data acquisition, Manuals, Soil types, Surveys. 


Since the 1970s, Federal regulation of certain uses 
of wetlands required that wetland boundaries be 
established on the ground. Each of the four key 
Federal regulatory and conservation agencies 
(Army Corps of Engineers, Environmental Protec- 
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tion Agency, Fish and Wildlife Service, and Soil 
Conservation Service) developed different ap- 
proaches to develop wetlands to meet its own 
needs; regulatory, inventory or otherwise. Conse- 
quently there was considerable confusion over 
where the regulatory wetland boundary actually 
was. In an effort to provide consistent Federal 
direction for identifying and delineating wetlands, 
the four agencies developed and adopted for use an 
interagency wetland delineation manual. Two gen- 
eral types of wetland delineation methods are pre- 
sented: (1) off-site procedures; and (2) on-site pro- 
cedures. Off-site procedures are designed for use in 
the office, while on-site procedures are developed 
for field use. Some of the major types of problem 
wetland areas include: (1) facultative upland 
plants-dominated wetland plant communities; (2) 
certain evergreen forested wetlands; (3) wetlands 
on glacial till; (4) highly variable seasonal wet- 
lands; (5) interdunal swale wetlands; (6) vegetated 
river bars and adjacent flats; (7) vegetated flats; (8) 
caprock limestone wetlands; and (9) newly created 
wetlands. Problematic hydric soils include: (1) 
entisols (floodplain and sandy soils), (2) red parent 
material soils, (3) spodosols (evergreen forest soils), 
and (4) mollisols (prairie and steppe soils). These 
soils have properties that may make it difficult to 
distinguish hydric soils from nonhydric soils, or 
vice versa. (See also W90-10912) (Lantz-PTT) 
W90-10914 


NATIONAL STATUS AND TRENDS STUDY: 
ESTIMATING WETLAND RESOURCES IN 
THE 1980'S. 

National Wetlands Inventory, Washington, DC. 
For primary bibliographic entry see Field 7B. 
W90-10915 


STATUS AND TRENDS OF WETLANDS IN 
THE CALIFORNIA CENTRAL VALLEY. 
National Wetlands Inventory, Portland, OR. 
Region 1. 

D. E. Peters. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 33-44, 5 fig, 
11 ref. 


Descriptors: *California, *Limnology, *Surveys, 
*Water resources data, *Wetlands, Aerial photog- 
raphy, Baseline studies, Data acquisition, Environ- 
mental impr=t, Remote sensing. 


In 1850, the California Central Valley contained an 
estimated four million acres of wetlands. Over the 
years it has generally become accepted that there 
remains less than 400,000 acres. To document these 
changes, the U.S. Fish and Wildlife Services Na- 
tional Wetlands Inventory developed statistical es- 
timates of acreage for categories of wetlands and 
deep water habitats within the Central Valley. A 
stratified random sample of 328 sample plots was 
used for the study. Aerial photography from 1939/ 
1940 and 1985 were interpreted and compared. 
Within the California Central Valley total acreage 
of wetlands and deep water habitats in 1939 was 
about 794,800 acres. In 1985 it was about 544,600 
acres, a net loss of 250,200 acres or 31.5% during 
this 46 year period. Of the 562,000 acres of palus- 
trine wetlands in 1939, 320,000 acres remained in 
1985. Major losses came from conversion to agri- 
cultural crops. (See also W90-10912) (Author’s ab- 
stract) 

W90-10916 


DEVELOPMENT OF WETLANDS MAPPING 
PROCEDURES FOR FOREST PLANNING IN 
SOUTHEAST ALASKA. 

Tongass National Forest, Ketchikan, AK. 

For primary bibliographic entry see Field 7A. 
W90-10917 


INTEGRATING WETLANDS RESEARCH FOR 
MINING MITIGATION IN THE ALASKA 
ARCTIC AND SUBARCTIC, 

Bureau of Land Management, Anchorage, AK. 
Alaska State Office. 

For primary bibliographic entry see Field 5G. 


W90-10918 


PRINCIPAL VEGETATION COMMUNITIES 
OF THE CHOCTAWHATCHEE RIVER FLOOD 
PLAIN, NORTHWEST FLORIDA. 

Northwest Florida Water Management District, 
Havana. Water Resources Div. 

T.R. Pratt, A. F. Clewell, and W. O. Cleckley. 
IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 91-99, 2 fig, 1 
tab, 4 ref. 
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The Choctawhatchee River is located in the cen- 
tral portion of the Florida panhandle and has a 
drainage area of approximately 4,600 sq mile. It has 
been described as having the second largest forest- 
ed flood plain in the state of Florida. Within Flori- 
da, the forested flood plain has an area of approxi- 
mately 55,000 acres. Recently, the mapping of the 
major flood plain vegetation communities was 
completed. During the course of field work, eleven 
principle communities were identified and subse- 
quently mapped with the aid of black-and-white 
and color-infrared aerial photography. The two 
predominant tree communities along the Chocta- 
whatchee River in northwest Florida are a bottom- 
land hardwood complex and a tupelo-cypress com- 
plex. The remaining communities, associated with 
either areas of relatively high relief within the 
flood plain or the interface between the flood plain 
and the Choctawhatchee Bay, constitute a relative- 
ly small fraction of the total flood plain area. This 
work presents the first large-scale analysis of the 
composition of the forested flood plain of the 
Choctawhatchee River undertaken to date. In spite 
of a long history of human disturbance, the flood 
plain forest is relatively intact in the sense that it 
still functions as it did prior to the arrival of man. 
However, some degree of modification to the spe- 
cies composition of the various floristic communi- 
ties within the flood plain has taken place. (See 
also W90-10912) (Lantz-PTT) 
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The flood plain plant communities at three dis- 
turbed and three undisturbed sites during a two 
year study were documented. This study took 
place at the Savannah River Plant in the South 
Carolina coastal plain. The disturbed sites were 
stressed by heated effluents, flooding and siltation. 
Taxa richness differed little between the six sites, 
but the undisturbed sites had relatively more shrub 
and herb taxa. Community similarity comparisons 
indicated that disturbance continued to impact and 
change plant assemblages during the study. Herba- 
ceous cover and dominant herb taxa changed be- 
tween years at all sites, primarily in response to soil 
saturation and the timing, extent and duration of 
inundation. The disturbed site had communities of 
dense, small wetland successional trees. The undis- 
turbed sites had communities of dense, small wet- 
land successional trees. The undisturbed sites had 


either cypress-red maple or bottomland hardwood 
tree communities. Large numbers of trees died at 
the disturbed sites during this study (up to 27% net 
loss). The greatest losses were experienced by wax 
myrtle (Myrical), willow (Salix), and alder (Alnus). 
With the plant community structure rapidly shift- 
ing at the disturbed sites, it is very likely that the 
beneficial functions of the floodplain wetlands in 
the Steel Creek corridor were adversely impacted. 
The functional effectiveness of wetlands is linked 
to their plant community structure. With this com- 
munity structure rapidly shifting at the disturbed 
sites, it is very likely that animal habitat, flood 
control, sediment stabilization , and pollutant filtra- 
tion were all adversely affected in the Steel Creek 
corridor. (See also W90-10912) (Lantz-PTT) 
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The majority of aquatic systems associated with 
the extensive freshwater forested wetlands in the 
state of Florida are classified as Class III waters 
(recreation) for which a minimum dissolved 
oxygen criterion of 5.0 mg/L has been established 
by the Florida Department of Environmental Reg- 
ulation. Previous investigators have noticed that 
many of the highly colored waters associated with 
wetlands in Florida rarely exceed the minimum 
criteria for dissolved oxygen. Little data have been 
collected to identify the major factors affecting 
natural background dissolved oxygen conditions in 
such systems. Between January 1982 and Septem- 
ber 1986, hourly dissolved oxygen data were col- 
lected on Big Creek near Clermont, Florida, a 
typical central Florida wetland stream draining a 
68 sq mi, forested, undeveloped basin. The dis- 
solved oxygen criterion of 5 mg/L was met during 
this period by only 27% of the recorded daily 
minimum concentrations, 33% of the daily mean 
concentrations, and 47% of the recorded daily 
maximum concentrations. For the warm months of 
May through October, daily mean dissolved 
oxygen concentrations exceeded the criterion only 
5% of the time. These data indicate that natural 
conditions are responsible for dissolved oxygen 
concentrations below the State standard in many 
forested wetland streams. (See also W90-10912) 
(Author’s abstract) 
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In 1985, L Lake, a 405-ha cooling reservoir, was 
built on the upper reaches of Steel Creek on the 
Savannah River Plant in South Carolina to receive 
heated effluent from a nuclear production reactor. 
Shoreline-littoral plant communities were moni- 
tored seasonally in ten 24 by 24 m plots starting in 
January 1986. Wetland plants began to colonize 
the shoreline in late 1986, although areal coverage 
remained low through 1988. No submerged or 
floating aquatic plants were growing in the plots 
by the end of 1988. There were 54 species of 
obligate and facultative wetland plants in the plots 
in 1988. The project is part of a program imple- 
mented to address portions of section 316(a) of the 
Clean Water Act, which required that discharge of 
L-Reactor effluent into L Lake will not inhibit the 
eventual establishment of a Balanced Biological 
Community (BBC) in at least 50% of the lake. 
Physical factors can influence the initial establish- 
ment of wetland vegetation in lake littoral zones. 
Fluctuating lake shore water levels and shoreline 
slope, as well as low water have been found to be 
limiting factors in shoreline growth along L Lake. 
A strong negative correlation between the slope of 
the littoral zone and macrophyte biomass has been 
shown; submerged macrophyte biomass decreases 
where the slope near shore is steep. (See also W90- 
10912) (Lantz-PTT) 
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Streams in the Rocky Mountain Region experience 
relatively larger variations in stream flow, larger 
sediment delivery rates, harsher climatic condi- 
tions and poorer soil conditions than streams in 
regions of the world with higher precipitation. 
These characteristics make fluvial analysis an im- 
portant step in wetlands creation . The use of 
fluvial hydraulics in wetlands creation is illustrated 
with the Little Medicine Bow River in Wyoming. 
This river system has been extensively disturbed 
by open pit uranium mining activity and is now 
being reclaimed by recreating the premining river 
channel and it’s associated wetlands. By providing 
a reclaimed channel which has similar geomorphic 
and sediment transport characteristics future stabil- 
ity of the reclaimed channel is enhanced. A com- 
pound channel section is provided within a con- 
taining valley to minimize the effects of erosion on 
stream banks and wetland vegetation. Shallow and 
slower overbank flow tends to deposit fine grained 
sediment on the flood plain which will improve the 
shallow depths of imported topsoil. Deposition on 
the flood plain also inhibits erosion of top-soiled 
areas and vegetation damage. The flood plain ter- 
race elevation is kept as near as possible to the 
pilot channel bottom elevation so the phreatic 
vegetation established in wetlands creation has im- 
proved access to water. This is important in the 
harsh semi-arid climate at this site. In this case 
consideration of fluvial hydraulics constitute an 
important part of the creation of wetlands. In other 
cases where wetlands creation is necessary adja- 
cent to man-made channels, the techniques and 
analysis used for the Little Medicine Bow may 
prove helpful. (See also W90-10912) (Lantz-PTT) 
90-10942 


USE OF WATER CONTROL STUCTURES IN 
DRAINAGE CHANNELS TO RESTORE LOST 
WETLAND VALUES. 

Environmental Protection Agency, Chicago, IL. 
Water Div. 

For primary bibliographic entry see Field 8A. 
W90-10943 


WETLAND PRESERVATION - PAR FOR THE 
COURSE. 

Hurdzan Design Group, Columbus, OH. 

For primary bibliographic entry see Field 4C. 
W90-10944 


TWO URBAN STREAM RECONSTRUCTION 
AND WETLAND RESTORATION/CREATION 
PROJECTS IN AURORA, COLORADO. 
Greenhorne and O’Mara, Inc., Aurora, CO. Water 
Resources Dept. 

For primary bibliographic entry see Field 6G. 
W90-10945 


‘WETLANDS PRESERVATION AS MITIGA- 
TION’: IMPLEMENTATION OF THE DER 
POLICY. 

Dames and Moore, Tallahassee, FL. 

For primary bibliographic entry see Field 4C. 
W90-10946 


PESTICIDES AND EVERGLADES NATIONAL 
PARK: SOUTH FLORIDA USE AND THREAT. 
Everglades National Park, Homestead, FL. South 
Florida Research Center. 

For primary bibliographic entry see Field 5C. 
W90-10947 


WATER QUALITY MANAGEMENT FOR EV- 
ERGLADES NATIONAL PARK. 

Everglades National Park, Homestead, FL. South 
Florida Research Center. 

For primary bibliographic entry see Field 5G. 
W90-10948 


WETLAND VEGETATION CHANGES RESULT- 
ING FROM DRAINAGE OF SOUTH FLORIDA 
FLATWOODS. 

Treasure Coast Regional Planning Council, Palm 
City, FL 





Field 2—WATER CYCLE 
Group 2H—Lakes 


For primary bibliographic entry see Field 6G. 
W90-10949 


HYDROLOGIC FUNCTIONS OF SUB-ALPINE 
WETLANDS IN COLORADO. 

Enartech, Inc., Glenwood Springs, CO. 

For primary bibliographic entry see Field 2A. 
W90-10950 


EVALUATION OF THE APPLICABILITY OF 

THE WETLAND EVALUATION TECHNIQUE 

pane TO HIGH ELEVATION WETLANDS IN 
LORADO. 


ERO Resources Corp., Denver, CO. 

S. T. Dougherty. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 415-427, 4 fig, 
1 tab, 19 ref. 


Descriptors: *Alpine regions, *Colorado, *Limnol- 
ogy, *Water resources management, *Wetland 
Evaluation Technique, *Wetlands, Cross Creek, 
Groundwater quality, Mountains, Performance 
evaluation, Surface-groundwater relations, Water 
quality management, Williams Fork. 


Wetland Evaluation Technique (WET), the recent- 
ly released Corps of Engineers sponsored method 
for assessing wetland function, is reviewed for its 
applicability to evaluating the functions of high 
elevation montane and subalpine wetlands in Colo- 
rado. WET is based on published literature; hence 
its reliability, accuracy and applicability can vary 
depending on literature availability. Two specific 
wetland case studies involving coordinated 
groundwater, surface water and biological studies 
within high elevation wetland complexes in Colo- 
rado were used to evaluate WET’s applicability to 
such wetlands; the Williams Fork wetlands and the 
Cross Creek wetlands. WET accuracy was propor- 
tional to data availability, and appears to be not 
regionally relevant in many of its predictions. (See 
also W90-10912) (Lantz-PTT) 
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A long-term study of the chemical and hydrologic 
functions of bottomland hardwood wetlands is 
being conducted on a 6000 hectare (135 sq mi) site 
on the Cache River in Arkansas. Hydrologic 
gaging stations have been established at inflow and 
outflow points on the river and over 25 chemical 
constituents were measured biweekly, total phos- 
phorous, total Kjeldahl nitrogen, and suspended 
sediment concentrations were measured daily. Pre- 
liminary results of the loading studies for the 1988 
water year indicate that the bottom land hardwood 
system retained total and inorganic suspended 
solids and nitrate, but exported organic suspended 
solids, total and dissolved organic carbon, inorgan- 
ic carbon, total phosphorous, soluble reactive 
phosphorus, ammonia, and total Kjeldahl nitrogen. 
However, different trends emerge when the load- 
ing information is stratified into hydrologic stages. 
Every constituent considered was exported during 
low water when there was limited contact between 
the river and wetland, but every constituent was 
retained at the river stage when the cypress-tupelo 
part of the flood plain was inundated. This sug- 
gests that the Cache River bottomland hardwood 


wetland system, import-export cycles may be more 
closely related to hydrology than to vegetative 
growing season, as in other wetland types. (See 
also W90-10912) (Author’s abstract) 
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Vernal pools are generally small, ephemeral, isolat- 
ed or floodplain wetlands which are important as 
amphibian breeding habitats. In Massachusetts, 
such wetlands have been inadequately protected 
because wildlife habitat value has only recently 
been included in wetland legislation, and because 
the small size of many vernal pools exempts them 
from regulation. Pools were monitored across the 
state in an effort to document the breeding success 
of mole salamanders (Ambystoma) in these wet- 
lands. In addition surface water samples were ana- 
lyzed for pH, alkalinity, and calcium in order to 
evaluate the relationship among these chemical 
attributes and salamander breeding. The majority 
of vernal pools studied had a pH <5.8 and alkalini- 
ty <5.0 mg/L CaCO3. However, salamander eggs 
were most often found in pools with higher pH 
and alkalinity. A transplant experiment was con- 
ducted in which Ambystoma eggs from a pool 
with moderate pH and alkalinity were transferred 
to a pool with low pH and alkalinity (L) and a 
pool with high pH and alkalinity (H) in enclosures. 
Additional treatments included the addition of 1 to 
4 predaceous caddisfly larvae, Ptilostomis. Sala- 
mander embryos in pool L had significantly higher 
mortality than those in pool H, as well as increased 
incidence of malformation in hatched larvae. Pre- 
dation on eggs by Ptilostomis was also lower in 
pool L than pool H. These results show that water 
chemistry can effect the salamander breeding suc- 
cess and vernal pool community structure. Howev- 
er, time series data are insufficient to evaluate long 
term trends. (See also W90-10912) (Author’s ab- 
stract) 
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Much of the debate on wetland succession has 
focused on the factors controlling the course of 
community development. Controlling factors are 
typically grouped as autogenic, those generated by 
the biological community itself or allogenic, 
coming from outside the biological community. In 


the traditional Clementsian paradigm of succession, 
wetlands were considered a transient stage be- 
tween aquatic and terrestrial communities. Succes- 
sion was viewed as a directional, autogenically- 
driven process in which aquatic areas filled from 
sediment deposition and organic peat formation. A 
new allogenically driven Gleasonian model of wet- 
land succession based on the life history character- 
istic of the wetland species and interaction of the 
species with the prevailing environmental condi- 
tions. Each life history type has its own set of 
characteristics and associated responses to prevail- 
ing environmental conditions which act as a sieve 
in determining the species composition of the wet- 
land. As environmental conditions change, so does 
the action of the sieve and, therefore, the species 
present. Recent studies, especially those of created 
and restored wetlands, lead to the conclusion that 
both allogenic and autogenic processes act to 
change wetland vegetation, and that single concept 
paradigms do not adequately explain the succes- 
sion process. (See also W90-10912) (Author’s ab- 
stract) 
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Africa). 

For primary bibliographic entry see Field 5D. 
W90-11082 


MASSACHUSETTS LAKE CLASSIFICATION 
PROGRAM. 

Massachusetts Dept. of Environmental Quality En- 
gineering, Westborough. Div. of Water Pollution 
Control. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-182158. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Publication No. 13609-54-184-5-84-CR, January 
1984. 54p, 6 fig, 2 tab, 7 ref. 


Descriptors: *Eutrophic lakes, *Lake classification, 
*Lake restoration, *Massachusetts, *Water quality, 
Ammonia, Aquatic plants, Hypolimnion, Nitrates, 
Oxygen, Phosphorus, Phytoplankton, Transparen- 
cy. 


The Division of Water Pollution Control has de- 
veloped a lake classification system as an aid to 
setting priorities for the Massachusetts Clean Lakes 
and Great Ponds Program. This system is general- 
ly applied only to those lakes and ponds for which 
the Division has collected water quality data. Al- 
though a host of physical, chemical, and biological 
parameters are measured during the normal lake 
survey, only six critical parameters are employed 
in the lake classification priority system: hypolim- 
netic dissolved oxygen; secchi disc reading, phyto- 
plankton count, total ammonia-n and nitrate-N, 
total phosphorus, and aquatic macrophyton. The 
most recent survey data are used and the priority 
listing is updated annually. The optimum season 
for collecting lake data is mid to late summer, or 
during peak biological production. Unfortunately, 
this cannot always be achieved, thus spring or 
autumnal data have to be used in the lake classifi- 
cation system. The limits used for awarding severi- 
ty points for the six parameters have been based on 
several considerations and information sources. 
The severity points may be interpreted as follows: 
0=no problem. Considered to be representative of 
clean water quality; 1=slight problem. Borderline 
case considered to be potentially degrading; 


2=definite problem. Considered unacceptable for 
lake water quality; 3=severe problem, undoubted- 
ly causing degradation of the lake’s water quality 
or some recreational uses. Although the system is 
not 100% equitable, it does appear to give a fair 
representation of lake trophic conditions for the 
vast majority of Massachusetts’ lakes. River im- 
poundments below point waste discharges present 
special cases. Personal knowledge of these situa- 
tions helps explain anomalies in the data. By its 
very nature, the system cannot be static but will be 
under constant reevaluation as new data become 
available. (Lantz-PTT) 

W90-11084 


STRATEGY ANALYSIS OF SUBMERGED 
LAKE MACROPHYTE COMMUNITIES: AN 
INTERNATIONAL EXAMPLE. 

Glasgow Univ. (Scotland). Dept. of Botany. 

K. J. Murphy, B. Rorslett, and I. Springuel. 
Aquatic Botany AQBODS, Vol. 36, No. 4, p 303- 
323, April 1990. 4 fig, 5 tab, 56 ref. 


Descriptors: *Aquatic plants, *Egypt, *Lakes, 
*Limnology, *Norway, *Plant populations, *Scot- 
land, *Species composition, *Vegetation establish- 
ment, Analytical techniques, Plant growth, Plant 
strategies, Strategy index, Submerged plants. 


In order to survive, grow, and reproduce, the 
populations of the plant species making up a com- 
munity occupying a given habitat must evolve a set 
of characteristics permitting adaptation to the envi- 
ronmental pressures acting on the community. This 
set of specific adaptive features constitutes a plant 
strategy. Based on plant strategies, relationships 
between the submerged macrophyte vegetation 
and environmental (natural and anthropogenic) 
pressures acting in four contrasting lakes were 
. Lakes examined included: Lake Nasser 
(Egypt), a large man-made water body, and three 
North European natural or semi-natural lakes, 
Steinsfjord (Norway), and Loch Dee and Laird’s 
Loch (Scotland). These lakes provided a high- 
variance data set over large physical, geographical 
and climatic gradients. Two complementary ap- 
proaches were used to classify the established- 
phase strategy types of populations of euhydro- 
phytes found in these water bodies. The relative 
contribution of each strategy element to the com- 
munity strategy of the whole lake euhydrophyte 
flora was determined using a simple strategy index 
technique. The overall set of strategies prevailing 
in the submerged macrophyte community of each 
lake was visualized by plotting the percentage 
occurrence of each strategy type into the appropri- 
ate compartment of the triangular established- 
phase strategy model. Comparisons were drawn 
both between lakes and, in the cases of Steinsfjord, 
between the lake euhydrophyte communities 
present on five sampling occasions over a 58-year 
period. The strategy approach provided insight 
into the interaction between environmental pres- 
sures (such as trophic state and water level regime) 
and the macrophyte communities. Thus a high 
incidence of stress-tolerant traits occurred in the 
plants of habitats stressed by low nutrient availabil- 
ity in conjunction with low pH. Competition-toler- 
ant and disturbance-tolerant traits were more fre- 
quent in the plant communities of two production 
lakes impacted by regular fluctuation of water 
level. (Mertz-PTT) 
W90-11174 


EFFECTS OF LITTER DISPLACEMENT ON 
RIVERBANK VEGETATION. 
Umea Univ. (Sweden). Dept. 
Botany. 

For primary bibliographic entry see Field 2E. 
W90-11185 


of Ecological 


SEED DISPERSING AGENTS IN TWO REGU- 
LARLY FLOODED RIVER SITES. 

Uppsala Univ. (Sweden). Inst. of Ecological 
Botany. 


For primary bibliographic entry see Field 2E. 
W90-11186 


PLANT PRODUCTIVITY IN A FRESHWATER 
TIDAL MARSH, QUEBEC CITY (QUEBEQ), 


39 


WATER CYCLE—Field 2 
Lakes—Group 2H 


(PRODUCTIVITE VEGETALE DANS UN 
MARAIS INTERTIDAL D’EAU DOUCE, 
QUEBEC (QUEBEOQ)). 

H. Gilbert. 

Canadian Journal of Botany CJBOAW, Vol. 68, 
No. 4, p 825-856, April 1990. 2 fig, 2 tab, 27 ref. 
English summary. 


Descriptors: *Marsh plants, *Productivity, *Tidal 
marshes, *Wetlands, Arrowheads, Bulrushes, 
Canada, Plant growth, St Lawrence River, Vege- 
tation establishment, Wild rice. 


Above-ground and below-ground annual produc- 
tivity of vascular plants in the freshwater tidal 
marsh of the City of Quebec (St. Lawrence River) 
was estimated to be 280 g dry weight/sq m. This 
low productivity is explained in part by the very 
large surface of bare ground (23%), by the relative 
importance (39%) of the surface dominated by 
much less productive aquatic vegetation, and by 
the presence of embankments on the formerly most 
productive parts of the marsh. The most produc- 
tive plant associations were those dominated by 
the bulrush Scirpus americanus Pers. (606 g dry 
weight/sq m/a), Zizania aquatica L. var. brevis 
(wild rice) (702), Sagittaria (Arrowhead) rigida 
Pursh (598) and Sagittaria latifolia Willd. (834 g 
dry weight/sq m/a). Species productivities (in g 
dry weight/sq m/a) were 436 (Scirpus ameri- 
canus), 196 (Zizania aquatica), 86 (Sagittaria 
rigida), and 685 (Sagittaria latifolia). An analysis of 
the biomass allocation (seasonal pattern) is present- 
ed for five species. (See also W90-11188) (Author’s 
abstract) 

W90-11187 


NUTRITIVE ELEMENTS (N AND P), HEAVY 
METAL (ZN, CU, PB, AND HG) AND PLANT 
PRODUCTION IN A FRESHWATER TIDAL 
MARSH, QUEBEC CITY (QUEBEC), (ELE- 
MENTS NUTRITIFS (N ET P), METAUX 
LOURDS (ZN, CU, PB ET HG) ET PRODUCTI- 
VITE VEGETALE DANS UN MARAIS INTER- 
TIDAL D’EAU DOUCE, QUEBEC (QUEBEC)). 
For primary bibliographic entry see Field 5B. 
W90-11188 


SEQUENCE OF PLANT COMMUNITIES AS 
BIOINDICATORS OF INCREASING  EU- 
TROPHICATION IN WEAKLY MINERALISED 
STREAMS IN THE SANDSTONE HILLS OF 
THE NORTHERN VOSGES (UNE SEQUENCE 
DE GROUPEMENTS VEGETEAUX BIO-INDI- 
CATEURS D’EUTROPHISATION  CROIS- 
SANTE DES COURS D’EAU FAIBLEMENT 
MINERALISES DES BASSES VOSGES GRE- 
SEUSES DU NORD). 

Institut National Agronomique Paris-Grignon 
(France). Lab. de Geobotanique. 

For primary bibliographic entry see Field 5C. 
W90-11190 


RESOURCE ENHANCEMENT BY INDIRECT 
EFFECTS OF GRAZERS: ARMORED CAT- 
FISH, ALGAE, AND SEDIMENT. 

California Univ., Berkeley. Dept. of Zoology. 

For primary bibliographic entry see Field 81. 
W90-11191 


NUTRIENT SPATIAL HETEROGENEITY: EF- 
FECTS ON COMMUNITY STRUCTURE, PHYS- 
IOGNOMY, AND DIVERSITY OF STREAM 
ALGAE. 

California Univ., Santa Barbara. Marine Science 
Inst. 

C. M. Pringle. 

Ecology ECOLAR, Vol. 71, No. 3, p 905-920, 
June 1990. 5 fig, 5 tab, 74 ref. NSF Grant BSR-87- 
17746. 


Descriptors: *Algal growth, *Bioassay, *Diatoms, 
*Nitrogen, *Periphyton, *Phosphorus, *Streams, 
Achnanthes, Cocconeis, Michigan, Navicula, 
Nitzschia, Nutrient requirements, Species diversi- 
ty. 





Field 2—WATER CYCLE 


Group 2H—Lakes 


Nutrient-diffusing substrata (sand-agar plates) were 
combined with an in situ, flow-through bioassay 
system to experimentally separate effects of sub- 
stratum and water enrichment on algal communi- 
ties in a phosphorus-poor stream in northern 
Michigan. Glass slides and both control and fertil- 
ized sand-agar substrata (N:P was about 16) were 
exposed to low ambient nutrient levels in a phos- 
phorus-limited stream (N:P about 40) and to water 
amended with nitrogen and phosphorus (N:P about 
16). Quantitative cell counts of periphyton taxa and 
microscopic examination of intact communities on 
sand-agar substrata indicated that motile biraphid 
diatom taxa (for example Navicula and Nitzschia 
spp.) responded to nutrients in both the water and 
substratum, attaining spatial dominance in the 
upper canopy. These upperstory taxa comprised > 
50% total algal biovolume on sand-agar substrata 
and appeared to interfere with the response of 
sessile understory taxa (for example, Achnanthes 
minutissima, Cocconeis placentula) to inorganic 
nutrient amendments to the water. Sessile taxa did 
respond to inorganic nutrients added to the water 
when growing on glass slides, where algal commu- 
nities lacked a dense motile upperstory, indicating 
that substratum type can influence the nature of 
periphyton taxon response to nutrients. Periphyton 
community physiognomy and interactions between 
taxa are interrelating factors regulating algal re- 
sponse to nutrients from different sources. In addi- 
tion, the form of phosphorus enrichment (inorganic 
versus organic) influenced algal growth, physiog- 
nomy, and taxon composition. Algal response to 
the form of phosphorus was dependent on the 
source of the nutrient (water versus substratum) 
and substratum type. Taxon diversity was greater 
on all nutrient treatments relative to controls on 
both substratum types. Diversity and species rich- 
ness were highest on enriched substrata exposed to 
low ambient nutrient levels, relative to more ho- 
mogeneous nutrient regimes where communities 
on enriched substrata were exposed to water 
amended with nutrients. Results indicate that nutri- 
ent spatial heterogeneity between substratum and 
water is a mechanism maintaining the species di- 
versity of periphytic algae. (Author’s abstract) 


TROPHIC CASCADES AND PHYTOPLANK- 
TON COMMUNITY STRUCTURE. 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

M. J. Vanni, and D. L. Findlay. 

Ecology ECOLAR, Vol. 71, No. 3, p 921-937, 
June 1990. 5 fig, 7 tab, 52 ref. 


Descriptors: *Aquatic insects, *Fish behavior, 
*Limnology, *Perch, *Phantom midges, *Phyto- 
plankton, *Population dynamics, *Zooplankton, 
Chlorophyta, Cyanophyta, Cycling nutrients, Fish, 
Grazing. 


Two predators of zooplankton, fish (yellow perch) 
and larval insects (Chaoborus), were manipulated 
within in situ mesocosms to assess their indirect 
effects on phytoplankton. The two predators 
caused similar reductions in zooplankton size and 
biomass, and as a consequence, zooplankton graz- 
ing rates on phytoplankton. However, phytoplank- 
ton increased relative to predator-free controls 
only in enclosures with fish and not in enclosures 
with Chaoborus, suggesting that fish have effects 
on phytoplankton independent of their effects on 
zooplankton grazing rates. Estimation of phospho- 
rus excretion rates of zooplankton and fish suggests 
that fish render P more available to phytoplankton 
in two ways: (1) by directly excreting and egesting 
P, and (2) by increasing rates of P excretion by the 
zooplankton community. The latter effect resulted 
because small zooplankton have higher biomass- 
specific excretion rates than large zooplankton. 
The importance of nutrient regeneration is further 
supported by the response of phytoplankton com- 
munity structure. Phytoplankton taxa exhibiting 
enhanced biomass in the presence of fish were 
those with high P requirements, including green 
and blue-green algae and dinoflagellates; other 
phytoplankton groups did not respond to manipu- 
lations. These results suggest that the mechanisms 
underlying the tropic cascade are complex and that 
predators affect phytoplankton by altering nutrient 
recycling rates as well as zooplankton grazing 
rates. (Author’s abstract) 


W90-11193 


BENTHIC MACROINVERTEBRATES IN BIO- 
LOGICAL SURVEILLANCE: MONTE CARLO 
SIGNIFICANCE TESTS ON FUNCTIONAL 
GROUPS’ RESPONSES TO ENVIRONMENTAL 
GRADIENTS. 

Commonwealth Scientific and Industrial Research 
Organization, Lyneham (Australia). Div. of Wild- 
life and Rangelands Research. 

For primary bibliographic entry see Field 7B. 
W90-11201 


BIOMONITORING AND 
TAXONOMY. 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Ento- 
mology. 

For primary bibliographic entry see Field 7B. 
W90-11202 


INVERTEBRATE 


ABUNDANCES OF BENTHIC MICROFAUNA 
IN RELATION TO OUTWELLING OF MAN- 
GROVE DETRITUS IN A TROPICAL COAST- 
AL REGION. 

Australian Inst. of Marine Sciences, Townsville. 
D. M. Alongi. 

Marine Ecology Progress Series MESEDT, Vol. 
63, No. 1, p 53-63, May 1990. 5 fig, 4 tab, 30 ref. 
MST/ARC grant 86/0708 and Australian Institute 
of Marine Science contribution No. 495. 


Descriptors: *Australia, *Benthos, *Coastal 
waters, *Litter, *Mangrove swamps, *Ocean 
bottom, *Outwelling, *Productivity, Ciliates, De- 
tritus, Flagellates, Great Barrier Reef, Microorga- 
nisms, Population density, Protozoa, Seasonal vari- 
ation, Species diversity, Tropical regions. 


Mangrove litter outwells from tidal forests and 
deposits onto the adjacent coastal seafloor within 
the centrai Great Barrier Reef lagoon in tropical 
northeastern Australia. Previous studies in this 
region indicate that this detrital loading greatly 
influences edaphic characteristics (such as C/N 
ratios and particulate organic carbon-soluble 
tannin concentrations) and supports highly abun- 
dant and productive, sedimentary bacterial com- 
munities. Mean ciliate and flagellate densities (>20 
micrometers) within surface sediments in this 
region ranged from 23 to 511 cells/cu cm and 
flagellate densities ranged from 40 to 806 cells/ 
cubic cm. Densities of nanoprotozoans (5 to 20 
micrometers) ranged from below detection limits 
to 260,500 cells/cubic cm. Seasonal fluctuations of 
all microfaunal groups were relatively minor. 
Total faunal densities generally declined with sedi- 
ment depth, but low densities of sarcodinids, amoe- 
boflagellates, and yeasts and yeast-like cells were 
discovered below the sediment surface at all of the 
stations sampled. Experimental additions of aged 
mangrove litter to mixed laboratory populations of 
Euplotes species, hymenostomid and hypostomatid 
ciliates, and zooflagellates resulted in either no or 
poor growth, suggesting that outwelled litter is not 
a nutritious food. Densities of microfauna in these 
sediments are low compared to densities in temper- 
ate coastal habitats, and appear to be influenced 
more by preferences in sediment type than by 
detrital outwelling or by proximity to the man- 
grove forests. Poor food quality may partially ex- 
plain the low densities and lack of a discernible 
effect of outwelling on the microfauna. Several 
factors such as low dissolved nutrient levels, high 
C/N ratios and low microalgal abundances are also 
cited to account for the low densities, but low 
water content and poor nutritional quality of litter 
are considered to be the major factors regulating 
the benthic microfauna in this region. (Author’s 
abstract) 

W90-11220 


APPLICATION OF WETLAND VALUATION 
TECHNIQUES: EXAMPLES FROM GREAT 
LAKES COASTAL WETLANDS. 

Michigan Univ., Ann Arbor. School of Natural 
Resources. 

For primary bibliographic entry see Field 6B. 
W90-11231 


LAKE FENWICK RESTORATION PROJECT. 
URS Co., Seattle, WA. 

For primary bibliographic entry see Field 5G. 
W90-11266 


MANAGEMENT ALTERNATIVES REPORT 
ON THE DIAGNOSTIC FEASIBILITY STUDY 
FOR MEDICINE LAKE. HENNEPIN COUNTY, 
MINNESOTA. 

Barr Engineering Co., Minneapolis, MN. 

For primary bibliographic entry see Field 5G. 
W90-11269 


FEDERAL MANUAL FOR IDENTIFYING AND 
DELINEATING JURISDICTIONAL WET- 
LANDS. 

An Interagency Cooperative Publication, January 
10, 1989. 122p, 4 fig, 3 tab, 33 ref, 4 append. 


Descriptors: *Classification, *Federal jurisdiction, 
*Manuals, *Standards, *Wetlands, Clean Water 
Act, Data interpretation, Regulations, Surveys. 


This manual provides users with mandatory tech- 
nical criteria, field indicators and other sources of 
information, and recommended methods to deter- 
mine whether an area is jurisdictional wetland or 
not, and to delineate the upper boundary of these 
wetlands. The document can be used to identify 
jurisdictional wetlands subject to Section 404 of 
the Clean Water Act and to the ‘Swampbuster’ 
provision of the Food Security Act, or to identify 
vegetated wetlands in general for the National 
Wetlands Inventory and other purposes. This 
manual is divided into four major parts: Part I, 
introduction; Part II, mandatory technical criteria 
for wetland identification; Part III, field indicators 
and other available information; and Part IV, 
methods for identification and delineation of wet- 
lands. References, a glossary of technical terms, 
and appendices are included at the back of the 
manual. (Lantz-PTT) 

W90-11278 


LAKE HYDRAULICS. 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

K. Hutter, and D. Vischer. 

IN: Developments in Hydraulic Engineering - 
Volume 4. Elsevier Science Publishing Co., New 
York. 1987. p 1-63, 32 fig, 3 tab, 145 ref. 


Descriptors: *Hydraulic models, *Hydrodynamics, 
*Lake basins, *Lakes, *Limnology, *Model stud- 
ies, Forecasting, Heat transfer, Lake management, 
Mathematical models, Wave action. 


Hydrodynamic modeling of lakes, also called phys- 
ical limnology, deals with methods which largely 
concentrate on the responses of closed basins to 
applied forces and to exchanges of heat. The meas- 
urement, interpretation, and mathematical model- 
ing of these responses is still difficult because of the 
imperfect understanding of the fundamental mech- 
anisms of force application, turbulent evolution of 
the flow and the complex interaction and exchange 
of mechanical and thermal energy. In order to 
disclose the dominant physical processes that 
occur at the surface of and inside a lake, measure- 
ments must be taken and the data analyzed. To 
interpret the data the governing field equations and 
boundary conditions are deduced from the bal- 
ances of mass, momentum, and energy, and then 
these equations may be simplified to yield the 
linearized shallow water equations for a homoge- 
neous or stratified lake on the rotating globe. 
Mathematical models and experimental findings 
should be compared for surface seiches and inter- 
nal seiches by first ignoring the effects of the 
rotation of the earth, This rotation is studied by 
modeling first and second class waves, described as 
Kelvin and Poincare waves for first class waves 
and topographic Rossby waves for second class 
waves. These second class waves exist in even 
small lakes. Evaluation of hazard due to landslide- 
induced water waves is one of many phenomena 
attracting the engineering profession because of the 
serious damage accompanying them. Lake hydro- 





dynamics is a challenging field which will continue 
to face researchers with difficult problems until 
reliable forecasting is possible. (See also W90- 
11282) (Fish-PTT) 

W90-11283 


STABILIZATION AND DEVELOPMENT OF 
MARSH LANDS. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 5G. 
W90-11319 


RESTORATION OF SALMON LAKE, MAINE. 
Maine Dept. of Environmental Protection, Augus- 
ta. 

For primary bibliographic entry see Field 5G. 
W90-11334 


RESTORATION OF SEBASTICOOK LAKE. 
Maine Dept. of Environmental Protection, Augus- 
ta. 

For primary bibliographic entry see Field 5G. 
W90-11336 


ENVIRONMENTAL ASSESSMENT OF MOON 
LAKE, MISSISSIPPI AND ITS WATERSHED. 
Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

For primary bibliographic entry see Field 5G. 
W90-11338 


RELATIONSHIP BETWEEN IN-LAKE SUL- 
FATE CONCENTRATION AND ESTIMATE OF 
ATMOSPHERIC SULFUR DEPOSITION FOR 
SUBREGIONS OF THE EASTERN LAKE 
SURVEY. 

Argonne National Lab., IL. Biological, Environ- 
mental, and Medical Research Div. 

For primary bibliographic entry see Field 5B. 
W90-11352 


COARSE WOODY DEBRIS AND CHANNEL 
MORPHOLOGY INTERACTIONS FOR UNDIS- 
TURBED STREAMS IN SOUTHEAST ALASKA, 
U.S.A. 

Oregon State Univ., Corvallis. Coll. of Forestry. 
For primary bibliographic entry see Field 2E. 
W90-11435 


SOLUTION-COLLAPSE DEPRESSIONS AND 
SUSPENSATES IN THE LIMNOCRENIC LAKE 
OF BANYOLES (NE SPAIN). 

Barcelona Univ. (Spain). Inst. Tecnologico y Me- 
talurgico ‘Emilio Jimeno’. 

M. Canals, H. Got, R. Julia, and J. Serra. 

Earth Surface Processes and Landforms ESPLDB, 
hy 15, No. 3, p 243-254, May 1990. 6 fig, 2 tab, 19 
ref. 


Descriptors: *Geomorphology, *Karst hydrology, 
*Lake morphology, *Spain, Banyoles Lake, Geo- 
hydrology, Geologic history, Karst, Lake bottom 
depressions, Lakes, Paleohydrology. 


A high resolution seismic reflection survey was 
used in study of the Banyoles limnocrenic solution 
lake of Northeastern Spain. The seismic profiles 
penetrated dense suspended sediments occupying 
cone-like bottom depressions of different sizes. The 
depth of the top of these fillings, their density, and 
their seismic internal structure are characteristic of 
each depression. These three interconnected prop- 
erties change through time with fluctuating phrea- 
tic water input. The subbottom structure of the big 
depressions has two superposed seismic units. The 
upper unit is interpreted as stratified lacustrine 
sediments accumulated after the depression forma- 
tion while the lower unit is the lake basement. A 
collapsed surface separates the two seismic units. 
Geometrically, this surface parallels the lake 
bottom showing a clear genetic relationship. The 
depression formed by collapse of Eocene marly 
and gypsiferous materials resulting from under- 
ground dissolution by karstic waters. The main 
diagnostic features of well evolved ‘old’ depres- 


sions are broad cone-like form and stratified very 
dense suspensates with a deep top surface. In con- 
trast, the less evolved ‘young’ depressions have 
suspensates only in their central pipes and forms 
like flat-bottomed bowls. Recent instability of the 
lake bottom and subbottom is apparent in seismic 
records, indicating that depression formation proc- 
esses continue. (Chonka-PTT) 

W90-11438 


MAGNESIUM-SALINITY RELATION IN THE 
SALINE LAKE OSTRACODE CYPRIDEIS 
AMERICANA. 

Akron Univ., OH. Dept. of Geology. 

J. W. Teeter, and T. J. Quick. 

Geology GLGYBA, Vol. 18, No. 3, p 220-222, 
March 1990. 2 fig, 1 tab, 27 ref. 


Descriptors: *Bioaccumulation, *Limnology, 
*Magnesium,  ‘*Ostracods,  *Paleolimnology, 
*Saline lakes, *Water chemistry, Bahamas, Chlor- 
ides, Salinity, Sediment chemistry, Temperature 
effects, Tissue analysis. 


Magnesium concentration in the carapace of live 
specimens of the euryhaline ostracode Cyprideis 
americana from lakes of varying salinity on San 
Salvador Island, the Bahamas, is inversely related 
to salinity. Temperature exerts little if any control 
of Mg content over the range observed. Magnesi- 
um concentrations in well-preserved fossil speci- 
mens of C. americana reveal paleosalinities in close 
agreement with results obtained from fossil ostra- 
code assemblages, apparent sea level salinity rela- 
tions, and sedimentological observations. (Author’s 
abstract) 

W90-11442 


MATHEMATICAL MODELING OF PLUNG- 
ING RESERVOIR FLOWS. 

Office of Public Works, Dublin (Ireland). 

For primary bibliographic entry see Field 8B. 
W90-11465 


TWO-LAYER ANALYSIS OF A PLUNGING 
DENSITY CURRENT IN A DIVERGING HORI- 
ZONTAL CHANNEL. 

Office of Public Works, Dublin (Ireland). 

For primary bibliographic entry see Field 8B. 
W90-11467 


WATER WAVES GENERATED BY CLOSE 
LANDSLIDES. 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 8A. 
W90-11468 


LEVEL-RESERVOIR APPROXIMATION FOR 
— FLOWS ON SLOPING CHAN- 
NELS. 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

B. Hunt. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 3, p 347-354, 1989. 2 fig, 2 ref. 


Descriptors: *Flood routing, *Mathematical equa- 
tions, *Reservoizs, *Routing, *Unsteady flow, 
Errors, Level-reservoir approximation, Shorelines, 
Slopes, Tides. 


The traditional method of routing floods through 
reservoirs combines a conservation of volume 
equation (continuity) with an assumption of a hori- 
zontal free surface. This level-reservoir approxima- 
tion is used widely. A perturbation approach was 
used to estimate the error involved in the level- 
reservoir approximation. Bed resistance was ne- 
glected and zero inflow was assumed to occur at 
the moving shoreline. Order-of-magnitude esti- 
mates for errors in flow depth, wetting front co- 
ordinate, and velocity were obtained using equa- 
tions presented. The results show that the level- 
reservoir approximation is valid when reservoir 
levels change relatively slowly. The approximation 
also is used to obtain a boundary condition in tidal 
calculations for shorelines. (Rochester-PTT) 
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W90-11474 


CIRCULATION AND MIXING IN A STRATI- 
FIED RESERVOIR. 

Liverpool Univ. (England). Dept. of Civil Engi- 
neering. 

K. H. M. Ali, and M. R. Jaefar-Zadeh. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 5, p 683-697, 1989. 11 fig, 12 ref. 


Descriptors: *Buoyant jets, *Mixing, *Reservoirs, 
*Stratification, *Water circulation, Density cur- 
rents, Performance evaluation, Shear stress, Theo- 
retical analysis, Velocity. 


An analytical and experimental investigation was 
conducted of the circulation and mixing induced 
by a buoyant surface jet discharging into an origi- 
nally stratified reservoir. Several methods were 
used to study the circulation patterns and the 
degree of mixing in the model. Systematic experi- 
ments were conducted to study the effects of jet- 
discharge and reservoir-density. Experiments also 
were conducted to study interfacial shear stresses 
and the degree of entrainment. Form and shape of 
the interface are greatly influenced by the jet- 
discharge and the relative density of the reservoir. 
Except for a small region near the interface, the 
tangential velocity distribution in the top layer was 
reasonably independent of the depth from the free 
surface. Good agreement was obtained between 
the theoretical and experimental tangential veloci- 
ties for the top layer of the stratified reservoir. The 
analysis for the variation of the depth of interface 
with time was in reasonable agreement with the 
experimental results. (Rochester-PTT) 
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CHANGES IN THE CHEMICAL COMPOSI- 
TION OF WATERS IN THE LITTORAL ZONE 
OF LAKE PIASECZNO (LECZYNSKO-WLO- 
DAWSKIE LAKE DISTRICT, SOUTHEASTERN 
POLAND) DURING MULTIANNUAL STUD- 
IES. 

Akademia Rolnicza, Lublin (Poland). Inst. of Soil 
Science and Agricultural Chemistry. 

M. Misztal, H. Smal, and A. Gorniak. 

Acta Hydrobiologica (Cracow) AHBPAX, Vol. 
31, No. 1/2, p 13-23, 1989. 3 fig, 2 tab, 19 ref. 


Descriptors: *Lake Piaseczno, *Limnology, *Lit- 
toral zone, *Nutrients, *Poland, *Precipitation, 
*Water chemistry, *Water level fluctuations, Am- 
monium, Calcium, Chemical composition, Land 
use, Magnesium, Nitrates, Nitrogen, Phosphates, 
Phosphorus, Potassium, Seasonal variation, 
Sodium. 


Changes in the concentration of nutrients and their 
forms in waters of the littoral zone of Lake Pia- 
seczno, Poland, were observed during a 7-year 
period. The nutrients examined include: total N, 
ammonium, organic N, nitrate, total P, phosphate, 
Ca, Mg, K, and Na. The investigations were con- 
ducted against a background of atmospheric pre- 
cipitation and water level in the lake. Maximum 
concentrations of nitrates and Ca were much 
higher than reported in previous studies. Particu- 
larly, the coefficient of variability for nitrates was 
very high suggesting that littoral zone waters vary 
a lot with respect to nitrate concentrations, espe- 
cially in the winter and spring. The lowest coeffi- 
cient of variability found was for the concentration 
Ca. Varying concentrations of organic-N and total- 
N were attributed to the seasonal biomass produc- 
tivities. The greatest concentration of cations in 
the lake water was found in the winter when the 
lake was covered with ice. This may be attributa- 
ble to its isolation from the inflow of rain water 
and the development of ice crystals, which ac- 
count for the increased mineralization of waters 
directly under the ice. (Sand-PTT) 
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SESSILE ALGAL COMMUNITIES IN A 
MOUNTAIN STREAM IN CONDITIONS OF 
LIGHT GRADATION DURING ITS FLOW 
THROUGH A CAVE (WEST TATRA, POLAND). 
Polish Academy of Sciences, Krakow. Zaklad Bio- 
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B. Kawecka. 

Acta Hydrobiologica (Cracow) AHBPAX, Vol. 
31, No. 1/2, p 35-42, 1989. 1 fig, 11 ref. 


Descriptors: *Algae, *Caves, *Light intensity, 
*Mountain streams, *Stream biota, Biomass, Dia- 
toms, Koscieliska stream, Poland, Population den- 
sity, Species diversity, Streams, Tatra Mountains. 


The light requirements of sessile algae were stud- 
ied in the Koscieliska stream (Poland), which flows 
through the Wodna Pod Pisana cave before its 
outflow 10 m below from the cave. Under natural 
conditions of light, ie. in the Koscieliska stream 
near the cave and in the stream flowing out of the 
cave, Homoeothrix janthina, Hydrurus foetidus, 
and diatoms dominated. Only diatoms were en- 
countered inside the cave. As the organisms 
formed small populations, the biomass index was 
low. The development of algae was very weak in 
the rocky corridor about 3 m from the mouth of 
the cave. They did not form macroscopic concen- 
trations; detritus dominated the material collected. 
The diatom communities present were poor in 
taxa, and formed small populations; their biomass 
index was very low. About 1.5 m from the mouth 
of the cave there was a sudden development of 
diatoms, which formed macroscopic concentra- 
tions. A number of species occurred in large popu- 
lations, causing the diatom biomass index to attain 
high values (in April even higher than those estab- 
lished for localities situated outside the cave). A 
further development of algae was observed in the 
proximity of the outflow, the diatom biomass index 
reached high values, similar to those from localities 
situated on the surface. (Sand-PTT) 
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ECOLOGICAL CHARACTERISTICS OF COM- 
MUNITIES OF SESSILE ALGAE IN THE 
BIALA AND CZARNA WISELKA STREAMS, 
HEADWATERS OF THE RIVER VISTULA (SI- 
LESIAN BESKID, SOUTHERN POLAND). 
Polish Academy of Sciences, Krakow. Zaklad Bio- 
logii Wod. 

J. Kwandrans. 

Acta Hydrobiologica (Cracow) AHBPAX, Vol. 
31, No. 1/2, p 43-74, 1989. 7 fig 4 tab, 59 ref. 


Descriptors: *Algae, *Headwaters, *Stream biota, 
*Streams, Acidity, Biala Wiselka stream, Calcium, 
Czarna Wiselka stream, Hydrogen ion concentra- 
tion, Poland, Seasonal variation, Species diversity, 
Vistula River. 


The headwater streams of the River Vistula, the 
Biala and Czarna Wiselka, flow from the slopes of 
Mt. Barania Gora (alt. 1220 m) in the Silesian 
Beskid range. The central part of the Silesian 
Beskid is divided by the valley of the River Vis- 
tula. The basis of the investigation consisted of 
four hundred samples were collected from 1981 
through 1982 at 4-week intervals, from the Czarna 
Wiselka and Biala Wiselka, Poland. Algal commu- 
nities were characterized by determining the 
number of species and their abundance, degree of 
coverage and, in the case of diatoms, also the index 
of species diversity and biomass. The investigation 
showed that a variety of different algal communi- 
ties exist in fairly short sections of the course of the 
streams. Changes concerned the species composi- 
tion, number and abundance of species, and the 
system of dominance. At the same time, it was 
found that the communities of algae of the two 
streams basically differed, with the exception of 
the headwaters and the upper parts of their course 
where the developing communities showed many 
similarities. In sections of streams with a low calci- 
um content in the water, and acidic water reaction 
scarce, acidophilus species of diatom, and the 
yellow-green alga Ellipsoidion anulatum, devel- 
oped. Waters which had a higher calcium content 
and pH, had greater resources of biogenic com- 
pounds, and were characterized by the richness of 
forms and abundant development of algae. The 
structure of algal communities at particular stations 
also showed seasonal changes. (Sand-PTT) 
W90-11515 


DIVERSITY AND NUMBER OF BOTTOM MaA- 
CROINVERTEBRATES AND SIZE OF LARVAE 


OF THREE SPECIES OF CHIRONOMIDAE 
COLLECTED FROM THE BOTTOM AND 
FROM ARTIFICIAL SUBSTRATA IN THE 
RIVER WIDAWKA (CENTRAL POLAND). 

Lodz Univ. (Poland). Dept. of Ecology and Verte- 
brate Zoology. 

M. Grzybkowska. 

Acta Hydrobiologica (Cracow) AHBPAX, Vol. 
31, No. 1/2, p 75-88, 1989. 6 fig, 25 ref. 


Descriptors: *Artificial substrates, *Macroinverte- 
brates, *Midges, *Oligochaetes, *Poland, *Rivers, 
*Widawka River, Gammarus, Larvae, Species 
composition, Species diversity. 


The most numerous colonists found on artificial 
substrata placed in the Widawka River, Poland, 
were those of Simuliidae (51.6% of the total 
number of fauna); less numerous were Brachycen- 
trus subnubilis (22.3%), Gammarus fossarum 
(9.4%), and Chironomidae (8.1%). In samples col- 
lected from the river bottom, Chironomidae 
(44.9% of the density of benthic fauna) and Oligo- 
chaeta (31.7%) were the dominant taxa. For the 
three species of Chironomidae occurring in the 
annual cycle in great numbers on the bottom, and 
on the artificial substrata, diagrams of body length- 
frequency were prepared. The migrating larvae 
were found to be longer than those colonizing the 
bottom. (Author’s abstract) 
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BACTERIOPLANKTON GROWTH ON FRAC- 
TIONS OF DISSOLVED ORGANIC CARBON 
OF DIFFERENT MOLECULAR WEIGHTS 
FROM HUMIC AND CLEAR WATERS. 

Lund Univ. (Sweden). Inst. of Ecology. 

L. J. Tranvik. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 6, p 1672-1677, June 1990. 
4 fig, 1 tab, 28 ref. 


Descriptors: *Aquatic bacteria, *Dissolved organic 
carbon, *Humic substances, *Limnology, *Oligo- 
trophic lakes, Bacteria, Biomass, Microbiological 
studies, Organic matter, Plankton. 


The ability of dissolved organic carbon (DOC) of 
different molecular weights (MW) to support bac- 
terial growth was studied in batch culture experi- 
ments. Natural pelagic bacteria were inoculated 
into particle-free (0.2-micron filtered) water, taken 
from 10 oligotrophic lakes of differing humic con- 
tent, and either used without further treatments, or 
ultrafiltered to remove DOC of > 10,000 MW or 
> 1,000 MW. Stationary-phase abundance of bacte- 
ria in the cultures was used as an estimate of 
bacterial carrying capacity. High-MW DOC 
(> 10,000) comprised an increasing fraction of the 
total DOC with increasing fraction of total DOC 
and humic content of the lakes. High-MW DOC 
was generally more available to bacteria (i.e., more 
bacteria were produced per unit of organic carbon 
initially present) than low-MW (< 10,000) DOC. 
The availability to bacteria of this high-MW DOC 
decreased with increasing humic content. Howev- 
er, although less available in humic lakes than in 
clearwater lakes, the higher abundance of high- 
MW DOC made it quantitatively more important 
as a bacterial substrate; i.e., a larger fraction of the 
total bacterial yield of the cultures was due to 
high-MW DOC compounds in humic lakes than in 
clearwater lakes. On the average, 48% of bacterial 
growth occurred at the expense of DOC of 
< 10,000 MW. DOC of <1000 MW was responsi- 
ble for an average of 22% of bacterial growth, 
with no significant correlation to humic content 
and DOC concentration of lakes. The DOC which 
supports bacterial growth, as well as the total 
DOC, is of different quality in humic and clearwa- 
ter lakes. (Author’s abstract) 
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DIFFERENTIAL RATES OF DIGESTION OF 
BACTERIA BY FRESHWATER AND MARINE 
PHAGOTROPHIC PROTOZOA. 

Universidad del Pais Vasco, Bilbao (Spain). Dept. 
de Microbiologia e Inmunologia. 

J. M. Gonzalez, J. Iriberri, L. Egea, and I. Barcina. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 6, p 1851-1857, June 1990. 


4 fig, 3 tab, 49 ref. 


Descriptors: *Aquatic bacteria, *Enteric bacteria, 
*Limnology, *Marine bacteria, *Microbiological 
studies, *Protozoa, Ecosystems, Escherichia coli. 


Differential decreases over time of two bacterial 
species, Escherichia coli and Enterococcus faeca- 
lis, in a freshwater and a marine ecosystem were 
observed and explained by a differential rate of 
digestion of these bacteria by phagotrophic flagel- 
lates and ciliates. For this purpose, fluorescence- 
labeled bacteria (FLB) were used and prepared 
from these 2 species. The number of FLB was 
observed for 5 days in fresh and marine waters in 
the presence or absence (0.2-micron-pore-size-fil- 
tered water) of natural microbiota. These experi- 
ments showed a longer persistence of E. faecalis 
FLB as opposed to E. coli FLB in the presence of 
natural microbiota. Removal of FLB was due to 
protozoan grazing because no decrease of FLB 
number was observed in the absence of natural 
microbiota. In short-term (40 min) ingestion experi- 
ments, similar clearance rates of E. coli and E. 
faecalis FLB by assemblages of flagellates from the 
freshwater and marine ecosystem and by cultured 
assemblages of ciliates from the marine ecosystem 
were found. Clearance rates of E. faecalis FLB 
were greater than those of E. coli FLB for assem- 
blages of ciliates from the freshwater ecosystem. 
Comparison of rates of ingestion and digestion of 
FLB by protozoa showed that E. coli FLB were 
digested and ingested at similar rates. However, E. 
faecalis FLB were ingested slower than they were 
ingested. These results suggest that a longer per- 
sistence of E. faecalis as opposed to E. coli can be 
explained by a differential digestion by flagellates 
and ciliates in aquatic ecosystems. Moreover, rates 
of ingestion and digestion were strongly correlated 
for both FLB types. (Author’s abstract) 
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RATES OF MICROBIAL METABOLISM IN 
DEEP COASTAL PLAIN AQUIFERS. 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
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CHEMICAL COMPOSITION OF PHYTO- 
PLANKTON AND ZOOPLANKTON IN AN EU- 
TROPHIC SHALLOW LAKE. 

Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

H. Behrendt. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 118, 
No. 2, p 129-145, 1990. 4 fig, 6 tab, 33 ref. 


Descriptors: *Chemical composition, *Eutrophic 
lakes, *Limnology, ‘*Phytoplankton, *Seston, 
*Zooplankton, Algae, Carbon, Hydrogen, Micro- 
biological studies, Nitrogen, Organic matter, Phos- 
phorus, Seasonal variation. 


A separation method for sestonic components in a 
eutrophic lake based on specific properties of zoo- 
plankton and phytoplankton. On average 79% of 
mesozooplankton biomass can be isolated. A fur- 
ther separation of seston samples (without meso- 
zooplankton) using sedimentation tubes allowed 
phytoplankton to be distinguished from other ma- 
terial. Fluctuations in chemical composition of me- 
sozooplankton of Lake Muggelsee, East Germany, 
are very small. The dry matter content of fresh 
weight (mean 16.5%) shows a significant annual 
decrease which may be caused by variations of 
zooplankton composition. The carbon content of 
dry matter amounts to 45% on average. There are 
only negligible changes during the year. The dry 
matter content of fresh weight as well as C, N and 
H contents of dry matter of mesozooplankton sam- 
ples from Lake Muggelsee are within the range of 
published values. The P content (1.37%) is always 
higher in comparison with the results reported in 
the literature. Zooplanktonic P content may in- 
crease with increasing trophic level of the water 
body. The net samples of phytoplankton are char- 
acterized by higher content of dry matter (26% 
FW) in comparison with zooplankton. The algal C, 
N, H, and P contents of dry matter are smaller 





compared with zooplankton and show higher fluc- 
tuations, especially between samples of late 
summer 1986 and spring 1987. This may be due to 
changes in algal composition especially dominance 
of blue-green species and diatoms. C:N, C:P, and 
C:H ratios do not show significant changes. The C, 
N, H and P contents of dry matter differ very little 
and the differences are within margins of error for 
samples of net plankton and net filtrate. The results 
of chemical analysis indicate that nutrient (P) defi- 
ciency exists only during a short period of May/ 
June in Lake Muggelsee. The main reason for the 
changes of chemical composition of phytoplankton 
in the eutrophic Lake Muggelsee is the algal suc- 
cession. (Author’s abstract) 
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WATER CHEMISTRY OF CAROLINA BAYS: A 
REGIONAL SURVEY. 

Savannah River Ecology Lab., Aiken, SC. 

M. C. Newman, and J. F. Schalles. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 118, 
No. 2, p 147-168, 1990. 4 fig, 6 tab, 46 ref. DOE 
Contract DE-AC09-76SR00819, and Contract DE- 
AC09-76SR00819 and ORAU Contract S-3267. 


Descriptors: *Carolina bays, *Coastal plains, 
*Geochemistry, *Limnology, *Water chemistry, 
*Wetlands, Acidity, Dissolved organic carbon, 
Hydrogen ion concentration, Ions, North Carolina, 
Paludification, South Carolina, Vegetation. 


The water chemistry of 49 Carolina bays (includ- 
ing 5 bay lakes) was determined along two tran- 
sects extending from the extreme upper coastal 
plain to the coast. Bays were selected to represent 
different coastal plain marine terraces and different 
vegetation communities. Waters were quite soft 
(median Ca = 1.69 mg/L) and acidic (median pH 
= 4.6). Dissolved organic carbon averaged 17.2 
mg/L and represented 38% of the total anions. 
Although a low solute (1.07 meq/L), ombrotro- 
phic condition predominated, the Carolina bays 
exhibited high interbay variation. A gradation 
from mixed mineral weathering and precipitation 
to chemical dominance by precipitation was evi- 
dent. This gradation was attributed to geological 
differences within and between remnant coastal 
terraces and, perhaps, to successional wetland pa- 
ludification. Surficial groundwater had a signifi- 
cant influence on bay water chemistry; in one lake, 
the influence of deep groundwater was apparent. 
A bay ordination constructed from canonical dis- 
criminant function was apparent. A bay ordination 
constructed from canonical discriminant function 
analysis of chemistry data corresponded well to 
plant community classifications. (Author’s ab- 
stract) 
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SPATIAL AND TEMPORAL VARIATION IN 
ORGANIC MATTER STORAGE IN LOW-GRA- 
DIENT, HEADWATER STREAMS. 

Virginia Commonwealth Univ., Richmond. Dept. 
of Biology. 

L. A. Smock. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 118, 
No. 2, p 169-184, 1990. 4 fig, 3 tab, 31 ref. NSF 
Grants BSR-8315763 and BSR-8614828. 


Descriptors: *Flood plains, *Headwaters, *Litter, 
*Organic matter, *Streams, Decomposing organic 
matter, Detritus, Particulate matter, Virginia. 


Inputs and storage of coarse particulate organic 
matter (CPOM; >1 mm) were measured in two 
low-gradient, blackwater, Ist-order streams on the 
Coastal Plain of southeastern Virginia. Annual 
direct litter fall at the two streams was 527-961 g 
ash-free dry mass (AFDM)/sq m. At Buzzards 
Branch, which had a loose, shifting sand sediment, 
annual mean CPOM storage decreased in the fol- 
lowing order: debris dams (3.3 kg/sq m) > buried 
(2.9 kg/sq m) > floodplain (1.0 kg/sq m) > sedi- 
ment surface (0.5 kg/sq m). Large wood (>16 
mm) composed from 73% of CPOM in debris 
dams to only 28% on the floodplain. Over 82% of 
in-channel CPOM was buried, whereas 15% was 
on the sediment surface and, because of the rare- 
ness of dams, only 3% was in debris dams. Storage 
in Colliers Creek, with a clay sediment overlain 


with silt and organic matter, was much higher on 
the channel surface (4.3 kg/sq m) than in other 
storage compartments (0.9-1.8 kg/sq m). No burial 
of CPOM occurred in the clay sediment; debris 
dams were relatively unimportant as storage sites. 
About 89% of the 155 kg AFDM per linear meter 
of Colliers Creek channel was stored in the flood- 
plain; 81% of the 47 kg AFDM per linear meter of 
Buzzards Branch channel was in the floodplain. 
Export of a large quantity of 1-8 mm-sized parti- 
cles occurred from the Colliers Creek floodplain to 
the channel. Leaf litter inputs to the floodplain 
were largely processed in place and the resulting 
smaller particles were transported to the channel 
during peak floodplain inundation. Hence, the 
floodplains are the functional headwaters of these 
low-gradient systems. In-channel storage patterns 
in turn affect spatial and temporal patterns of 
stream structure, functioning and productivity. 
(Author’s abstract) 
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COMMUNITY OF YOUNG FISH IN DRAIN- 
~ DITCHES IN SOUTHWESTERN ONTAR- 
Department of Fisheries and Oceans, Burlington 
(Ontario). Great Lakes Lab. for Fisheries and 
Aquatic Sciences. 

J. K. Leslie, and C. A. Timmins. 

Archiv fuer Hydrobiologie AHYBA4, Vol. 118, 
No. 2, p 227-240, 1990. 4 fig, 5 tab, 20 ref. 


Descriptors: *Agricultural water, *Drainage 
ditches, *Fish populations, Canada, Larvae, Ontar- 
io, Seasonal variation, Spawning, Species composi- 
tion. 


A survey was conducted to identify species of fish 
that utilize drainage ditches, and to differentiate 
between those that spawn, are transient, or are 
resident in them. Water is highly turbid, low in 
quality, and aquatic vegetation cover and support 
is sparse in ditches. At least 44 species were found, 
several of which were transients that appeared 
only in late summer. A few species were present 
solely as adults, but >90% of taxa spawned in the 
ditches. Cyprinids led all families in representation 
(10 species), followed by centrarchids (8), and icta- 
lurids (5); the clupeid Dorosoma cepedianum was 
by far the most common and abundant larval fish, 
and reached a peak of >4600/100 cu m. Compared 
with connecting major bodies of water, the ditches 
are both species and biomass-rich. (Author’s ab- 
stract) 
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CHANGES IN THE ABUNDANCE OF SMALL 
LITTORAL-ZONE FISHES IN LAKE MEN- 
DOTA, WISCONSIN. 

Wisconsin Dept. of Natural Resources, Fitchburg. 
J. Lyons. 

Canadian Journal of Zoology CJZOAG, Vol. 67, 
No. 12, p 2910-2916, December 1989. 2 fig, 2 tab, 
48 ref. Federal Aidin Fish Restoration, Dingell- 
Johnson Project F-83-R. 


Descriptors: *Ecosystems, ‘*Fish populations, 
*Lakes, *Limnology, *Littoral zone, *Population 
dynamics, *Wisconsin, Darters, Killifish, Lake 
~ ae Shiner, Species composition, Water mil- 
oil. 


Since 1900, major changes have occurred in the 
assemblage of small littoral-zone fishes (maximum 
total length <150 mm; usually encountered in the 
nearshore area) that inhabit Lake Mendota, Wis- 
consin. A diverse assemblage that includes several 
environmentally sensitive species has been re- 
placed by an assemblage dominated by a single 
species, the brook silverside (Labidesthes sicculus), 
whose abundance fluctuates dramatically from 
year to year. Between 1900 and 1981, eight species, 
the pugnose shiner (Notropis anogenus), common 
shiner (N. cornutus), blackchin shiner (N. hetero- 
don), blacknose shiner (N. heterolepis), tadpole 
madtom (Noturus gyrinus), banded killifish (Fun- 
dulus diaphanus), blackstripe topminnow (Fundu- 
lus notatus), and fantail darter (Etheostoma flabel- 
lare), disappeared from the lake. The blackchin 
shiner and banded killifish were the most abundant 
small littoral-zone species in 1914-16, and remained 
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common until the late 1960’s. Their decline was 
associated with the invasion and explosive increase 
in abundance of an exotic macrophyte, the Eura- 
sian water milfoil (Myriophyllum spicatum), in the 
mid-1960’s. The decline and disappearance of the 
blackchin shiner and banded killifish in three other 
Wisconsin lakes was also associated with the inva- 
sion of Eurasian water milfoil. Changes in the 
assemblage of small littoral-zone fishes in Lake 
Mendota indicate environmental degradation in the 
nearshore area, and may have important implica- 
tions for the entire fish community of the lake. 
(Author’s abstract) 
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ESTIMATION OF WHOLE POND RESPIRA- 
TION RATE. 

Hawaii Inst. of Marine Biology, Honolulu. 

C. P. Madenjian, G. L. Rodgers, and A. W. Fast. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 4, p 682-686, April 
1990. 4 fig, 2 tab, 11 ref. 


Descriptors: *Dissolved oxygen, *Limnology, 
*Ponds, *Regression analysis, *Respiration, *Sta- 
tistical methods, Aquaculture, Ecology, Mathemat- 
ical analysis, Mathematical equations. 


Estimation of pond respiration rate is of impor- 
tance to both ecologists (for the evaluation of the 
bioenergetics of the pond ecosystem) and aquacul- 
turists (for determination of pond productivity). A 
regression application of the whole pond respira- 
tion-diffusion (WPRD) model to overnight obser- 
vations of dissolved oxygen concentration (DOC) 
was introduced as a new method to estimate whole 
pond respiration rate. A new modification of the 
Welch procedure was also presented. These two 
techniques were compared with the tangent 
method for whole pond respiration rate estimation. 
The tangent method required fitting a quadratic 
curve to observed DO; and then calculating the 
slope of the tangent line to the curve at the time 
the curve reached 100% saturation of DO. When 
the quadratic was fitted to DO observed during 
both day and light, the tangent method often yield- 
ed inaccurate estimates of whole pond respiration 
rate. Estimates by the tangent method were sensi- 
tive to the time at which 100% saturation of DO 
occurred. The WPRD model regression and the 
modified Welch procedure were recommended to 
estimate whole pond respiration rate. (Author’s 
abstract) 
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LAKE MORPHOMETRY AND LIGHT IN THE 
SURFACE LAYER. 

Texas Univ. at Arlington. Dept. of Biology. 

R. W. Sterner. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 4, p 687-692, April 
1990. 4 fig, 2 tab, 31 ref. 


Descriptors: *Lake morphometry, *Light penetra- 
tion, *Limnology, Canada, Lakes, Light intensity, 
Mathematical analysis, Minnesota, Secchi disks. 


Mean irradiance in the surface layer was calculated 
as a percent of incident irradiance using Secchi 
depths and thermocline depths for two sets of 
lakes: (1) 20 nearly circular lakes in northwest 
Minnesota, USA, sampled at a similar season, and 2 
1140 lakes of heterogeneous shapes in Ontario, 
Canada, sampled throughout the ice-free season. 
For both, as lake area increased, the thickness of 
the surface layer increased. Consequently, lakes 
larger in area had lower mean irradiance in their 
surface layer. Lake depth had less influence, but in 
the Ontario lakes, as depth increased, attenuation 
decreased, and mean irradiance increased. lake 
area (log transformed) explained ca. one-half of the 
variation in mean irradiance in the homogeneous 
sampling of Minnesota lakes, while area and depth 
together explained less of the variation in the het- 
erogeneous sampling of Ontario lakes. Shape, i.e. 
shoreline development, was unimportant compared 
with the gross measures of size, area and depth. 
Mean irradiance is complexly related to lake size; 
when depth increases slowly with area, larger 
lakes may have lower mean irradiance in their 
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surface layers. However, when depth increases 
quickly with area, mean irradiance can be unrelat- 
ed to area. (Author’s abstract) 

W90-11534 


DIEL MIGRATION AND MICROHABITAT 
DISTRIBUTION OF A BENTHIC STREAM AS- 
SEMBLAGE. 

Colorado State Univ., Fort Collins. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2E. 
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VIRUS-LIKE PARTICLES IN AN ULTRA-OLI- 
GOTROPHIC LAKE ON VANCOUVER 
ISLAND, BRITISH COLUMBIA. 

Department of Fisheries and Oceans, Vancouver 
(British Columbia). West Vancouver Lab. 

M. E. Klut, and J. G. Stockner. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 4, p 725-730, April 
1990. 3 fig, 39 ref. 


Descriptors: *Ecology, *Lakes, *Limnology, *Oli- 
gotrophic lakes, *Plant viruses, *Viruses, British 
Columbia, Canada, Cyanophyta, Cytology, Elec- 
tron microscopy, Plankton. 


Algal blooms are a common occurrence in most 
lacustrine and coastal marine systems, but very 
little is known about the role that viruses may play 
in their control or collapse. Transmission electron 
microscopy seasonal studies of concentrated water 
samples from Sproat Lake, Vancouver Island, Brit- 
ish Columbia, revealed numerous polygonal virus- 
like particles of variable size (60-200 nm). These 
particles (ca. 70 million/ml) were either free-living 
or associated with host picoplanktons. Negative 
staining of living samples provides clear evidence 
of early stages of phage-picoplankton interactions. 
These phages display a six-sided head (ca. 90 nm 
diameter) with a distinct appendage (ca. 200 nm) 
or striated tail (ca. 130 nm). Viruses with dense 
matrices, deprived of envelopes or occurring as 
empty shells were found in the marginal area of 
invaded cells. Morphological changes such as inva- 
gination of the photosynthetic lamellae with the 
appearance of ‘virogenic stroma’ or with disrup- 
tion of the cell membrane and the cell wall are 
described. High viral densities and their infectious 
effects may play an important role in algal succes- 
sion and the seasonal wax and wane of phototro- 
phic biomass and production. (Author’s abstract) 
W90-11536 


EFFECTS OF AN EXPERIMENTAL LAKE 
ACIDIFICATION ON ZOOPLANKTON FEED- 
ING RATES AND SELECTIVITY. 

Wisconsin Univ.-Madison. Center for Limnology. 
For primary bibliographic entry see Field 5C. 
W90-11538 


ASSESSING THE POTENTIAL EXTENT OF 
DAMAGE TO INLAND LAKES IN EASTERN 
CANADA DUE TO ACIDIC DEPOSITION. III. 
PREDICTED IMPACTS ON SPECIES RICH- 
NESS IN SEVEN GROUPS OF AQUATIC 
BIOTA. 

Bayfield Inst., Burlington (Ontario). 

For primary bibliographic entry see Field 5C. 
W90-11539 


ELECTRODE PH ERROR, SEASONAL EPI- 
LIMNETIC PCO2, AND THE RECENT ACIDI- 
FICATION OF THE MAINE LAKES. 

Maine Univ. at Orono. Dept. of Geological Sci- 
ences. 

For primary bibliographic entry see Field 5A. 
W90-11579 


MERCURY IN FISH IN SWEDISH LAKES: 
LINKAGES TO DOMESTIC AND EUROPEAN 
SOURCES OF EMISSION. 


Umea Univ. (Sweden). Dept. of Physical Geogra- 
h 


phy. 
For primary bibliographic entry see Field 5B. 
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SPECIES RICHNESS OF CALANOID COPE- 
PODS, CLADOCERANS AND OTHER BRAN- 
CHIOPODS IN CAROLINA BAY TEMPORARY 
PONDS. 

Savannah River Ecology Lab., Aiken, SC. 

D. L. Mahoney, M. A. Mort, and B. E. Taylor. 
American Midland Naturalist AMNAAF, Vol. 
123, No. 2, p 244-258, April 1990. 5 fig, 4 tab, 39 
ref. DOE Contract DE-AC-09-76SROO819. 


Descriptors: *Crustaceans, *Limnology, *Ponds, 
*Species diversity, *Wetlands, *Zooplankton, 
Coastal plains, Photography, Plankton, Savannah 
River Site, South Carolina. 


Carolina bays are shallow, isolated, elliptical de- 
pressions that occur throughout much of the coast- 
al plain in the southeastern United States. Typical- 
ly, these depressions are wetlands, and many are 
temporary ponds. Twenty-three Carolina bays on 
the upper coastal plain in South Carolina were 
sampled for zooplankton in the late winter and 
spring of 1987. These temporary ponds supported 
exceptionally rich zooplankton communities, in- 
cluding 44 species of cladocerans and 7 species of 
calanoid copepods. Taxa with long generation 
times, including anostracans, conchostracans and 
calanoid copepods, appeared earlier in the season 
than most of the cladocerans. Cladoceran richness 
increased over time and was related to bay area 
and hydroperiod. Similarity of the communities 
was not related to distance between bays except 
where distances were very short. Aerial photo- 
graphs depicting land use in 1943 and 1951 were 
used to assess disturbance histories of the bays 
before they were protected by establishment of the 
United States Department of Energy’s Savannah 
River Site in 1951. Species richness in severely 
disturbed bays was comparable to undisturbed 
sites, suggesting either that the zooplankton com- 
munities are resistant to disturbance or that 35 
years is sufficient time for recovery. (Author’s 
abstract) 
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DECOMPOSITION PATTERNS OF SURFACE 
LEAF LITTER OF SIX PLANT SPECIES 
ALONG A CHIHUAHUAN DESERT WATER- 
SHED. 

New Mexico State Univ., Las Cruces. Dept. of 
Biology. 

J. G. Cepeda-Pizarro, and W. G. Whitford. 
American Midland Naturalist AMNAAF, Vol. 
123, No. 2, p 319-330, April 1990. 6 fig, 2 tab, 31 
ref. NSF Grant BSR-8114466. 


Descriptors: *Decomposition, *Deserts, *Litter, 
*Organic matter, *Watersheds, Chihuahuan 
Desert, Creosote bush, Mass loss, Nutrients, Ter- 
mites. 


Considerable variation in decomposition rates of 
litter has been reported for different types of eco- 
systems. The effect of microsite characteristics on 
decomposition patterns of surface creosote bush 
leaf litter was studied. Patterns of mass losses of 
the site-dominant and creosote bush leaf litter were 
compared across a Chihuahuan Desert watershed. 
Mass losses from litter bags of surface creosote 
bush litter placed along the watershed wexe meas- 
ured. Mass losses were best described by the 
double exponential model and did not follow the 
moisture-organic matter gradient present in the 
watershed. Mass losses were higher at mid-slope 
run-on areas than at upper-slope erosional sites and 
the dry lake basin. Areas of subterranean termite 
activity produced the highest mass losses. Differ- 
ences in mass losses between the site-dominant and 
creosote bush litter were not attributable to differ- 
ences in lignin content nor C:N ratio. Litter mass 
losses of site-dominant species were not always 
higher than that of creosote bush teaf in the same 
site. The degree of exposure of the litter to season- 
al disturbances and physicochemical characteristics 
of the edaphic complex were shown to be impor- 
tant controlling factors. (Miller-PTT) 
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ION-CONTENT OF STREAMS IN THE COLD 
R AND CHUBB R WATERSHEDS; 1983-5. 
Hobart and William Smith Colleges, Geneva, NY. 


Dept. of Chemistry. 
For primary bibliographic entry see Field SB. 
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INTRACELLULAR DEPOSITION OF SULFUR 
GLOBULES IN A LARGE-CELLED PHOTO- 
TROPHIC BACTERIUM DENSELY POPULAT- 
ING AN UPPER BOUNDARY OF H2S LAYER 
OF LAKE KAIIKE. 

Nagasaki Univ. (Japan). Faculty of Fisheries. 

M. Matsuyama. 

Japanese Journal of Limnology RIZAAU, Vol. 51, 
No. 1, p 1-8, January 1990. 5 fig, 13 ref. 


Descriptors: *Aquatic bacteria, *Bacterial physiol- 
ogy, *Lake Kaiike, *Limnology, *Phototropism, 
*Sulfur bacteria, Aquatic populations, Bacteria, Bi- 
ological samples, Hydrogen sulfide, Japan, Lakes, 
Light intensity. 


Two bacterial species, a large-celled phototrophic 
bacterium, probably a new species of the family 
Chromatiaceae, and a Macromonas sp., have 
formed steady-state dense populations (bacten ° 
plate) at an upper boundary of the hydrogen sul- 
fide (H2S) layer of Lake Kaiike (Japan) for at least 
15 years. The two bacterial species are character- 
ized by their intracellular bodies; the new species 
by numerous sulfur globules and Macromonas sp. 
by 2 or 3 large, pearl white, refractile inclusions. 
The sulfur globules of the large-celled phototro- 
phic bacterium were readily consumed without 
addition of H2S. The globule deficient bacterial 
cells lost the motility, and the bacterium was dis- 
placed by fast growing nonmotile unicellular and 
filamentous algae. Even in the dark the globule- 
deficient bacterial cells began to deposit the sulfur 
globules again as soon as H2S was added. The 
large-celled phototrophic bacterium must depress 
its photosynthetic activity to maintain the sulfur 
globules. The bacterial sulfur deposition is consid- 
ered a cellular device to store environmental H2S. 
(Author’s abstract) 
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FACTORS POSSIBLY AFFECTING DOMI- 
NANCE OF MICROCYSTIS SPECIES. 
Yamanashi Univ., Kofu (Japan). Faculty of Engi- 
neering. 

U. Amemiya, T. Okino, and O. Nakayama. 
Japanese Journal of Limnology RIZAAU, Vol. 51, 
No. 1, p 9-13, January 1990. 3 fig, 4 tab, 10 ref. 


Descriptors: *Algal blooms, *Cyanobacteria, *Eu- 
trophic lakes, *Lake Suwa, *Limnology, *Micro- 
cystis, *Species composition, Algae, Cyanophyta, 
Japan, Light intensity, Limiting nutrients, Micro- 
biological studies, Nitrates, Potassium, Sodium, 
Temperature. 


Investigation were conducted for factors affecting 
the dominance of Microcystis species, which cause 
waterbloom in eutrophic lakes. Microcystis cells 
collected in Lake Suwa were cultured under con- 
ditions with changes in the concentration of nutri- 
ents, temperature and light intensity. In the surface 
water of Lake Suwa on August 31, 1586, cyano- 
bacteria accounted for 97.5% of total algal cells, 
and microcystis made up 85.2% of the cyanobac- 
teria. Among Microcystis species, M. viridis pre- 
dominated with a relative abundance of 91.7%, 
while the other two species ranged about 4% each. 
Among a series with changing nutrient concentra- 
tions, the composition of the three microcystis 
species changed only with variation of potassium 
nitrate and sodium nitrate. M. aeruginosa became 
dominant at a relatively high concentration, 
whereas M. viridis did so at a relatively low one. 
In Lake Suwa, the decrease in dissolved inorganic 
nitrogen (DIN) concentration corresponded well 
to the decrease in M. aeruginosa and the increase 
in M. viridis. Accordingly, nitrogen concentration 
may be a factor affecting species dominarce. With 
higher light intensity (5500 lux), M. aeruginosa and 
M. wesenbergii grew better than M. viridis, hence 
light intensity may also be a factor. Temperature 
20, 25, 30 and 35 C), however, did not affect 
species dominance. (Author’s abstract) 
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FISH REPRODUCTIVE UTILIZATION OF 
COASTAL MARSHES OF LAKE ONTARIO 
NEAR TORONTO. 

Toronto Univ. (Ontario). Dept. of Zoology. 

T. D. Stephenson. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 71-81, 1990. 2 fig, 4 tab, 45 ref. Ontario 
Ministry of Natural Resources, Renewable Re- 
sources Research Program, Grant No. GR-050-84. 


Descriptors: *Biological studies, *Coastal marshes, 
*Fish migration, *Fish populations, *Lake Ontario, 
*Limnology, *Wetlands, Canada, Ecosystems, 
Great Lakes, Lakes, Spawning. 


Five coastal marshes in the Toronto region of the 
Lake Ontario shoreline were studied to assess fish 
utilization for spawning and rearing of young. A 
combination of gear was used to obtain a broad 
sample of the fish communities during the latter 
half of the ice-free season in 1985 and the earlier 
half in 1986. A total of 36 fish species were collect- 
ed, with a range of 23 to 27 species from individual 
marshes. Dramatic changes in fish community 
composition occurred over the seasons, primarily 
reflecting patterns of reproductive use. Spawning 
adults of 23 species and young-of-the-year or year- 
lings of 31 species were collected within the 
marshes. A total of 32 species, or 89% of all 
species encountered, utilize these coastal marshes 
for some aspect of reproduction. These include 
several game and commercial fish species and a 
number of forage species. Although all of these 
marshes have been altered by human activities in 
this heavily urbanized region, they are still fulfill- 
ing an essential ecological function of providing 
spawning and nursery habitat and supporting at 
least local populations of many fish species. (Au- 
thor’s abstract) 
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EFFECT OF CHELATED TRACE METALS ON 
PHOSPHORUS UPTAKE AND STORAGE IN 
NATURAL ASSEMBLAGES OF LAKE MICHI- 
GAN PHYTOPLANKTON. 

Michigan Univ., Ann Arbor. Center for Great 
Lakes and Aquatic Sciences. 

For primary bibliographic entry see Field 5C. 
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MODELING THE SPATIAL DISTRIBUTION 
OF SEVEN HALOCARBONS IN LAKE ST. 
CLAIR IN JUNE 1984 USING THE TOXFATE 
MODEL. 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field 5B. 
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TRANSPARENCY CALIBRATIONS FOR LAKE 
ST. CLAIR AND LAKE MICHIGAN. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

N. Hawley, and J. E. Zyren. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 113-120, 1990. 5 fig, 17 ref. 


Descriptors: *Calibrations, *Lake Michigan, *Lake 
St Clair, *Measuring instruments, *Suspended 
solids, *Transparency, *Turbidity, Canada, Great 
Lakes, Lake sediments, Particle size, Particulate 
material, Sampling. 


In recent years beam transmissometers have been 
used extensively to determine the concentration of 
total suspended material (TSM) both in the open 
ocean and in coastal waters. However, because 
they measure light attenuation--rather than TSM 
directly--it is necessary to calibrate the instruments 
in each area where they are used. Extensive cali- 
brations and measurements of water transparency 
using a Sea Tech transmissometer and TSM were 
made in the southern basin of Lake Michigan and 
in Lake St. Clair. The relationship between trans- 
parency and TSM in each lake can be expressed 
very well by a single equation. The similarity in 
the slopes of the lines for the two lakes suggests 
that the physical properties of the particles sus- 
pended in the water are very similar, while the 


large difference between the intercepts is due to 
the presence in Lake St. Clair of very fine material 
(particle diameter less than one micron) which is 
not present in Lake Michigan. Attempts to use the 
transparency measurements to identify different 
particle populations in Lake Michigan as a function 
of time, station, and sample depth were unsuccess- 
ful. Limited data from northern Lake Michigan, 
Lake Huron, and Lake Superior suggest that the 
material in Lake Huron is similar to that in the 
southern basin of Lake Michigan while the obser- 
vations in northern Lake Michigan more closely 
resemble those from Lake Superior. (Author’s ab- 
stract) 
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LAKE MICHIGAN RECORD LEVELS OF 1838, 
A PRESENT PERSPECTIVE. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

F. H. Quinn, and C. E. Sellinger. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 133-138, 1990. 4 fig, 3 tab, 20 ref. 


Descriptors: *Historic floods, *Lake Michigan, 
*Lakes, *Riparian waters, *Water level, *Water 
level fluctuations, Gages, Great Lakes, Michigan, 
Water level recorders, Wisconsin. 


Record high water levels in the Great Lakes for 
this century, set for all lakes but Ontario in 1985 
and 1986, caused extensive economic losses and 
were a major concern of riparian interests. An 
analysis of early Lake Michigan-Huron water 
levels recorded at Milwaukee, Wisconsin, begin- 
ning in 1819 revealed an extremely high lake level 
regime peaking in 1838. To provide a valid com- 
parison with recent data, the 19th century data 
were first adjusted to the International Great 
Lakes Datum of 1955 and corrected for differential 
isostatic rebound between Milwaukee and the 
outlet water level gage for Lake Michigan-Huron 
at Harbor Beach, Michigan. A comparison of the 
1838 lake levels with the recent records indicates 
the 1838 levels to be approximately 50 cm higher 
than the record set in 1986. A future recurrence of 
the climatic conditions causing the 1838 high lake 
levels would have a severe outcome for riparian 
interests throughout the Great Lakes region. (Au- 
thor’s abstract) 


ERYTHROCYTIC MICRONUCLEI IN WILD 
FISH FROM LAKES SUPERIOR AND ONTAR- 
IO THAT HAVE POLLUTION-ASSOCIATED 
NEOPLASIA. 

Ontario Ministry of the Environment, Rexdale. 
Water Resources Branch. 

For primary bibliographic entry see Field SC. 
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RELATIONSHIPS BETWEEN PHOSPHORUS 
IN SHALLOW SEDIMENTS AND IN THE 
TROPHOGENIC ZONE OF SEVEN ALBERTA 
LAKES. 

Alberta Univ., Edmonton. Dept. of Zoology. 

J. F. H. Shaw, and E. E. Prepas. 

Water Research WATRAG, Vol. 24, No. 5, p 551- 
556, May 1990. 3 fig, 5 tab, 39 ref. 


Descriptors: *Bottom sediments, *Eutrophication, 
*Lake sediments, *Limnology, *Phosphorus, Algal 
growth, Aquatic productivity, Canada, Correlation 
analysis, Interstitial water, Limiting sutrients, Path 
of pollutants, Trophic level. 


Lake bottom sediments contain a vast pool of 
phosphorus (P); e.g. the amount of P in sediments 
may be comparable to that present in the entire 
water column of shallow lakes. Since P is generally 
the nutrient limiting algal production in freshwater 
lakes, P release from sediments could affect 
lakewater quality. Relationships between P in 
bottom sediments, soluble reactive P in lakewater 
just above the sediment (LWP), and total P in the 
trophogenic zone (TZP) were investigated in 
seven meso-eutrophic to eutrophic Alberta, 
Canada, lakes in 1986. Sediments, porewater and 
overlying water were collected from two to four 
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shallow sites within the trophogenic zone at each 
lake. The amount of P in particulate sediments or 
porewater was not correlated with TZP (P>0.05). 
LWP was positively correlated with TZP (r=0.86, 
P<0.05). Principal component analyses of 
porewater and particulate sediment parameters re- 
sulted in two principal components (PC), which 
separated the study lakes from each other. Aver- 
age factor scores of the second PC (a mobile 
porewater P component) were correlated with 
LWP (r=0.75, P<0.001) and TZP (r=0.77, 
P<0.05). This study indicates that P in shallow 
sediments may be an important source of P to the 
trophogenic zone. (Fish-PTT) 
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SEASONAL DYNAMICS OF A CHIRONOMUS 

PLUMOSUS (L.) (DIPTERA, CHIRONOMI- 

DAE) POPULATION FROM A FISH POND IN 

SOUTHERN BOHEMIA. 

Vyzkumny Ustav Rybarsky Vodnany (Czechoslo- 

vakia). 

J. Matena. 

Internationale Revue der Gesamten Hydrobiologie 

a Vol. 74, No. 6, p 599-610, 1989. 10 fig, 
ref. 


Descriptors: *Limnology, *Midges, *Ponds, *Pop- 
ulations, *Seasonal variation, Bivoltine life cycles, 
Bottom sampling, Competition, Larvae, Life 
cycles, Predation. 


A population of Chironomus plumosus (L.) 
(midges) from a fish pond has been investigated for 
two years. C. Plumosus is the most frequent spe- 
cies of this genus on muddy bottom of deeper parts 
of fish ponds in Bohemia. Larvae overwinter 
almost completely in the late fourth instar. Meta- 
morphosis starts in April after increase of the 
water temperature above 10 deg C and reaches its 
maximum in mid May. Young larvae from egg 
masses laid in April and the first half of May were 
not able to survive the competition of still rather 
numerous Chironomus larvae and the predation of 
voracious larvae od the subfamily Tanypodinae 
exert very pronounced environmental pressure. 
The mass establishment of a summer cohort took 
place usually in mid June only after the decrease of 
total abundance of chironomid larvae to 1000- 
2000/sq m. The abundance of the summer genera- 
tion is influenced by the fish stock to a great 
extent. The very prolonged emergence period of 
the summer generation is caused by the spontane- 
ous dormancy of a part of population under long- 
day conditions. Larvae hatched from the beginning 
of August onwards are not able to accomplish their 
development until autumn, although the tempera- 
ture conditions are favorable. In the instar IV they 
undergo a dormancy induced probably by the 
shortening of the light period. These mechanisms 
seem to fix the bivoltine life cycle of C. Plumosus 
in ponds of the temperate region. (Author’s ab- 
stract) 
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ENCLOSURE EXPERIMENTS WITH LOW- 
DOSE ADDITIONS OF PHOSPHORUS AND 
NITROGEN IN THE ACIDIFIED LAKE NJUP- 
FATET, CENTRAL SWEDEN. 
Uppsala Univ. (Sweden). Inst. 
Botany. 

P. Blomqvist, H. Olsson, H. Olofsson, and O. 
Broberg. 

Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 74, No. 6, p 611-631, 1989. 4 fig, 6 
tab, 50 ref. 


of Ecological 


Descriptors: *Acid lakes, *Acid rain effects, *Fer- 
tilizers, *Lakes, *Limiting nutrients, *Limnology, 
*Nitrogen, *Phosphorus, *Phytoplankton, 
*Sweden, *Water pollution effects, Adenosine di- 
phosphate, Biomass, Merismopedia, Peridinium, 
Rotifers, Zooplankton. 


Experiments involving low-dose additions of phos- 
phate, ammonium, nitrate and ADP, one by one 
and in combination, were performed in small (350 
liter) in-situ enclosures in a moderately acid (pH 
5.4) lake. Before manipulation, all large filter-feed- 
ing animals were removed by filtration. Phyto- 
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plankton responded to the nutrient additions only 
when both phosphorus and nitrogen were added, 
thus indicating a close balance between phospho- 
rus and nitrogen limitation in the system. Variation 
of the inorganic nitrogen-source resulted in spe- 
cies-specific responses by phytoplankton. With am- 
monium as the nitrogen source Merismopedia ten- 
uissima was favored, regardless of whether this 
species was dominant in the phytoplankton com- 
munity at the beginning of the experiment or not. 
With nitrate as the nitrogen source Peridinium 
inconspicuum, which was never particularly 
common at the beginning of the experiments, was 
favored. No other species of phytoplankton 
present in the bags was able to outcompete these 
two species as long as inorganic nutrients were 
added. With ADP as phosphorus source together 
with nitrate, a third species, Dictyosphaerium cf. 
botrytella, was favored and reached dominance. 
The zooplankton community remaining in the en- 
closures, dominated by rotifers and calanoid nau- 
plii, did not respond to the fertilization-induced 
increases in the total biomass of the phytoplankton. 
(Author’s abstract) 
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PRELIMINARY OBSERVATIONS ON THE 
NATURE, TAXONOMIC COMPOSITION, DIS- 
TRIBUTION, BEHAVIOR AND NUTRIENT 
REQUIREMENTS OF THE ‘UNUSUAL’ ALGAL 
‘JELLIES’ OF OGUTA LAKE IN SOUTHEAST- 
ERN NIGERIA, 

Port Harcourt Univ. (Nigeria). Dept. of Zoology. 
C. S. Nwadiaro. 

Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 74, No. 6, p 633-642, 1989. 2 fig, 6 
tab, 31 ref. 


Descriptors: *Algae, *Cyanophyta, *Limnology, 
*Nigeria, *Nuisance algae, *Nutrient requirements, 
*Oguta Lake, *Taxonomy, *Water pollution ef- 
fects, Epiphytes, Eutrophication, Herbivorous fish, 
Lentic environment, Odor-producing algae, Or- 
ganic pollutants, Oxygen demand, Plankton, Taste- 
producing algae. 


Preliminary observations were made between Oc- 
tober 1982 and May 1983 on the nature, taxonomic 
composition, spatial distribution, buoyancy behav- 
ior and nutrient requirements of some unusual 
planktonic algal ‘jellies’ in Oguta Lake in South- 
eastern Nigeria. These ‘jellies’ are macroscopic, 
blue-green algal masses whose excessive mucilage 
of high consistency acts as substrata for other 
epiphytic components viz. diatoms and green 
algae. They are more abundant in the lentic areas 
of the lake, undergo diurnal vertical movements 
and have their growth enhanced by spikes of nitro- 
gen and phosphorus salts into their aquatic 
medium. Their presence can be an indication that 
Oguta Lake is either being subjected to organic 
poilution or going rapidly towards an advanced 
state of eutrophication. Although these jellies can 
be food for some herbivorous fish, their occur- 
rence can have negative effects on the biology of 
the system. Bottom-feeding fish can be adversely 
affected. When decompose on death, they can 
impart odor, color and taste to the water, exert a 
high oxygen demand and reduce the quality and 
aesthetic value of the water. Some of the decom- 
position products may be toxic, e.g. methane, 
phenols, ketones and aldehydes. Possible control 
measures include occasional dredging and the re- 
duction of human excrement mineralization. 
(Agostine-PTT) 
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SEDIMENT CHEMISTRY OF LAKE BHIM 

TAL, U. P., INDIA 

Kumaun Univ., Naini Tal (India). Dept. of Zoolo- 
y. 

Pp K. Gupta, and M. C. Pant. 

Internationale Revue der Gesamten Hydrobiologie 

IGHYAZ, Vol. 74, No. 6, p 679-687, 1989. 7 fig, 3 

tab, 13 ref. 


Descriptors: *India, *Lake Bhim Tal, *Lake sedi- 
ments, *Limnology, *Sediment analysis, *Sediment 
chemistry, Calcium, Clays, Cobalt, Copper, Man- 
ganese, Nitrates, Nitrogen, Organic matter, 
Oxygen, Phosphorus, Potassium, Sodium, Trace 
metals. 


Certain chemical constituents (NO3-N, bio-avail- 
able P, Ca, Na, K, Mn, Cu, Co and organic matter) 
together with pH, Eh and clay content of surface 
sediments at various depths of the overlying water 
in Lake Bhim Tal were examined during 1977- 
1978. In addition, NH3-N and dissolved oxygen at 
the mu<-water interface (water immediately above 
sediments) were measured. The values of Eh, pH 
and NO3-N in the sediments showed a negative 
relationship with water depth and a positive rela- 
tionship with dissolved oxygen at the interface. 
The other variables of the sediment were positive- 
ly related to water depth and negatively related to 
dissolved oxygen at the interface. Organic matter, 
K, Na and Ca showed a positive relationship with 
the amount of clay while the cations (K, Na, Ca) 
and trace metals (Cu, Mn, Co) showed a positive 
relationship with the amount of organic matter in 
the sediments. (Author’s abstract) 


DEEP LAKES WATER QUALITY MODEL- 
LING: THERMAL AND BIOGEOCHEMICAL 
MODEL OF LAKE BOURGET (FRANCE) (MO- 
DELISATION DE LA QUALITE DES EAUX 
DES LACS PROFONDS: MODELE THERMI- 
QUE ET BIOGEOCHIMIQUE DU LAC DU 
BOURGET). 

Ecole Nationale des Ponts et Chaussees, Paris 
(France). 

For primary bibliographic entry see Field 5B. 
W90-11731 


IMPROVING ENVIRONMENTAL QUALITY 
IN LEZ-ETANGS PALAVASIENS-PLAGE LIT- 
TORAL REGION (CONDITIONS D’AMELIOR- 
ATION DE LA QUALITE DU MILIEU LEZ- 
ESTANGS PALAUASIENS-PLAGE LITTOR- 
ALE). 

Hydratec, Paris (France). 

For primary bibliographic entry see Field 5G. 
W90-11738 


HYDRO-ECOLOGICAL MODEL OF THE 
TUNIS LAKE (MODELE HYDRO-ECOLOGI- 
QUE DU LAC DE TUNIS). 

Ecole Nationale des Ingenieurs de Tunis (Tunisia). 
Dept. Hydraulique. 

For primary bibliographic entry see Field 5G. 
W90-11739 


GROWTH AND PRODUCTION OF LAGARO- 
SIPHON ILICIFOLIUS IN LAKE KARIBA-A 
MAN-MADE TROPICAL LAKE. 

Zimbabwe Univ., Harare. Lake Kariba Research 
Station. 

C. Machena, N. Kautsky, and G. Lindmark. 
Aquatic Botany AQBODS, Vol. 37, No. 1, p 1-15, 
June 1990. 3 fig, 37 ref. 


Descriptors: *Aquatic plants, *Lake Kari'.a, *Lim- 
nology, *Macrophytes, *Plant growth, *Produc- 
tivity, Growth rates, Oxygen, Tropical regions. 


Two different methods were employed to comple- 
ment production estimations of Lagarosiphon ilici- 
folius Oberm. in Lake Kariba: the diurnal oxygen 
curve method in plexiglass enclosures, and the 
incremental growth technique. The incremental 
growth technique gave a production rate of 16.4 
mg/g of dry weight(DW)/day (7.5 mg C/g DW/ 
day) which was 6.5 times higher than the rate of 
1.16 mg C/DW/day obtained for the community 
from the diurnal oxygen curve method. The differ- 
ence is largely accounted for by the total respira- 
tion of the community, which is inherent to the 
enclosure technique, and also by the fact that 
measurements were carried out for short periods of 
time. Using the production rate from growth meas- 
urements, the biomass production of Lagarosiphon 
was calculated as 1.6 g DW cu m/day and to 598.6 
cu m/yr. The average community P/R ratio of 
1.16 indicates that the community is operating 
close to steady-state, and shows a high degree of 
self maintenance. It is concluded that the differ- 
ence in the production values between the commu- 
nity taken as a whole and individual plants reflects 
the role that different components of the ecosys- 
tem play in the metabolism of the macrophyte 
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community. For this reason the value of 16.4 mg/ 
g/day calculated from marked individuals is a 
more realistic growth rate of Lagarosiphon plants 
in this study. (Lantz-PTT) 

W90-11777 


EUHYDROPHYTES OF EGYPTIAN NUBIA. 
Assiut Univ. (Egypt). Dept. of Botany. 


For primary bibliographic entry see Field 6G. 
W90-11778 


GROWTH RESPONSE OF WATER LILY TO 
ATMOSPHERIC CO2 ENRICHMENT. 
Agricultural Research Service, Phoenix, 
Water Conservation Lab. 

S. B. Idso, S. G. Allen, and B. A. Kimball. 
Aquatic Botany AQBODS, Vol. 37, No. 1, p 87-92, 
June 1990. 1 fig, 2 tab, 11 ref. 


AZ. 


Descriptors: *Air pollution effects, *Aquatic 
plants, *Carbon dioxide, *Global warming, 
*Growth rates, *Limnology, *Waterlilies, Bio- 
mass, Comparison studies. 


To test the response of aquatic plants to increasing 
levels of atmospheric carbon dioxide, hardy water 
lilies (Nymphae cultivar ‘Marliacea carnea’) were 
grown out-of-doors at Phoenix, Arizona in sunken 
metal stock tanks located within open-top, clear 
plastic walled, CO2-enrichment chambers. Two 
were maintained at CO2 concentrations of 650 
ppm and two were maintained at the ambient CO2 
concentration of approximately 350 ppm. Over a 5 
month period, 25 different plant properties were 
evaluated, each of which showed some degree of 
stimulation or enhancement under CO2 enriched 
conditions. In particular, net photosynthesis was 
increased by 49%, leaf size by 18%, and integrated 
leaf number times life span by 116%, which result- 
ed in a whole plant biomass enhancement of 270%. 
After 21 months, differences between treatments 
were not quite as dramatic. At the conclusion of 
the experiment, the rhizomes in the CO2 enriched 
treatment were still more than two and one half 
times greater in total biomass than their ambient- 
grown counterparts. (Author’s abstract) 
W90-11781 


ppt DISTRIBUTION OF AN 
ALLOCHTHONOUS BACTERIAL POPULA- 
TION (THERMOTOLERANT COLIFORMS) IN 
A MARINE COASTAL ECOSYSTEM (THAU 
POND, FRANCE) (DISTRIBUTION SPATIO- 
TEMPORELLE D’UNE POPULATION BAC- 
TERIENNE ALLOCHTONE (COLIFORMES 
THERMOTOLERANTS) DANS UN ECOSYS- 
TEME MARIN COTIER (BASSIN DE THAU, 
FRANCE)). 
Montpellier-2 Univ. (France). Lab. d’Hydrobiolo- 
gie Marine. 
P. Lebaron, M. Troussellier, and P. G. B. Baleux. 
Canadian Journal of Microbiology CJMIAZ, Vol. 
36, No. 5, p 307-317, May 1990. 16 fig, 2 tab, 34 ref. 


Descriptors: *Bacterial analysis, *Coliforms, *Di- 
urnal variation, *Limnology, *Path of pollutants, 
*Population dynamics, *Seasonal variation, *Spa- 
tial distribution, *Temporal distribution, *Thau 
Pond, Ecosystems, France. 


The variation in the levels of thermotolerant coli- 
forms has been measured at various time-space 
observation scales in a marine coastal ecosystem 
(Thau Pond, France). The spatial distribution of 
the bacteria was organized in the ecosystem in the 
form of either spots or gradients. Gradients only 
appeared after massive drifts from the watershed. 
A strong local variation (< 1 km) was permanent- 
ly associated with the broader observation scale. 
Local variation can develop from rapidly decreas- 
ing gradients in the level of thermotolerant coli- 
forms, starting from the drift points of the water- 
shed. The variation with time was high whatever 
the observation frequency (monthly, daily or 
hourly). Monthly sampling usually revealed higher 
bacterial counts during winter compared with 
summer. During winter, the daily and hourly 
degree of bacterial level variation was compared 
and the populations were organized according to a 





linear trend. In the summer, there was a higher 
degree of variation in the population, and hourly 
variations showed cyclic trends (diurnal minima 
and nocturnal maxima). Results show that privi- 
leged sampling scales occur and should be consid- 
ered when evaluating the impact of environmental 
parameters (such as sun exposure and the role of 
watersheds) and trying to correlate them. These 
results define a better sampling strategy for the 
detection of thermotolerant coliforms in such an 
ecosystem. (Author’s abstract) 

W90-11789 


COMPARISON OF CONSERVATION ATTI- 
TUDES AMONG FISHERMAN IN THREE 
PROTECTED LAKES IN GREECE. 

Thessaloniki Univ., Salonika (Greece). Dept. of 
Agricultural Economics. 

For primary bibliographic entry see Field 6G. 
W90-11806 


INVENTORY OF WETLAND IMPOUND- 
MENTS IN THE COASTAL ZONE OF LOUISI- 
ANA, USA: HISTORICAL TRENDS. 

Texas Univ. at Austin. Div. of Biological Sciences. 
For primary bibliographic entry see Field 2L. 
W90-11824 


BIOAVAILABILITY OF BENZO(A)PYRENE 
AND DEHYDROABIETIC ACID FROM A FEW 
LAKE WATERS CONTAINING VARYING DIS- 
SOLVED ORGANIC CARBON CONCENTRA- 
TIONS TO DAPHNIA MAGNA. 

Joensuu Univ. (Finland). Dept. of Biology. 

For primary bibliographic entry see Field 5B. 
W90-11836 


TOXICITY OF CARBOFURAN TO SELECTED 
MACROINVERTEBRATES IN PRAIRIE 
PONDS. 

Alberta Univ., Edmonton. Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
W90-11838 


SEASONAL FLUCTUATION IN THE ZOO- 
PLANKTON COMMUNITY OF AZIBO RESER- 
VOIR (PORTUGAL). 

Porto Univ. (Portugal). Inst. de Zoology. 

V. Vasconcelos. 

Hydrobiologia HYDRB8, Vol. 196, No. 3, p 183- 
191, May 28, 1990. 7 fig, 1 tab, 20 ref. 


Descriptors: *Population dynamics, *Portugal, 
*Seasonal variation, *Zooplankton, Animal popu- 
lations, Azibo Reservoir, Copepods, Ecosystems, 
Population density, Protozoa, Reservoirs, Rotifers, 
Spatial distribution, Species diversity, Waterfleas. 


The seasonal fluctuation in the zooplankton com- 
munity of Azibo Reservoir, Portugal, was studied 
from November 1986 till November 1987. Fifty- 
three species of Protozoa, Rotifera, Copepoda and 
Cladocera were found. The zooplankton communi- 
ty was numerically dominated by rotifers, which 
represented 66% of the total. The highest rotifer 
density was reached in the beginning of spring. It 
decreased after the cladocerans peaked in May. 
Copepods had two maxima, one in April and an- 
other one in September. Although protozoans rose 
to high densities during winter (107,000 individ- 
uals/cu m), their contribution to total biomass was 
small (2.03%). (Author’s abstract) 

W90-11858 


PHYSICAL AND CHEMICAL ENVIRONMENT 
OF LAKE MANZALA, 

Ain Shams Univ., Cairo (Egypt). Faculty of Sci- 
ence. 

M. T. Khalil. 

Hydrobiologia HYDRB8, Vol. 196, No. 3, p 193- 
199, May 28, 1990. 1 fig, 3 tab, 12 ref. 


Descriptors: *Egypt, *Eutrophication, *Lake Man- 
zala, *Limnology, *Nonpoint pollution sources, 
*Salinity, *Water chemistry, *Water pollution ef- 
fects, Brackish water, Dissolved oxygen, Hydro- 
logic budget, Lakes, Nitrates, Nutrients, Phos- 
phates. 


The location, morphometry, climatic conditions, 
water balance, hydrology and hydrochemistry of 
Lake Manzala were studied from data from a 20 yr 
survey (1965-1985). Lake Manzala is located in the 
northeastern extremity of the Nile Delta in Egypt. 
The lake is shallow and lacks thermal stratification. 
Lake Manzala is brackish because of its connec- 
tions with the Mediterranean Sea. Mean annual 
salinity declined by about 82.7% since 1921, from 
16.7 ppt to 2.9 ppt during 1985/86. The nutrient 
loading has increased two or threefold over the 
past 20 yr. Mean pH of the lake is approximately 
8.0 with mean oxygen concentrations at supersa- 
turation levels in most regions. The phosphate 
levels of 1985/86 were approximately three times 
those of the 1960’s, and the nitrate concentration 
was twice that of the 1960’s. These changes are 
attributed to an increase in the inflow of sewage 
and agricultural drainage water and restriction of 
water inflow at the Gamil Lake-Sea Connection 
since the late 1960’s and early 1970’s. (See also 
W90-1 aa (Geiger-PTT) 

W90-118: 


PLANKTON AND tyne PRODUCTIVITY 
OF LAKE MANZALA, EGYPT. 

Ain Shams Univ., Cairo (Egypt). Faculty of Sci- 
ence. 

M. T. Khalil. 

Hydrobiologia HYDRB8, Vol. 196, No. 3, p 201- 
207, May 28, 1990. 1 fig, 4 tab, 15 ref. 


Descriptors: *Lake Manzala, *Limnology, *Pri- 
mary productivity, *Zooplankton, Cladocera, Dia- 
toms, Egypt, Eutrophication, Lakes, Phytoplank- 
ton, Rotifers, Seasonal variation, Spatial distribu- 
tion, Species composition. 


Primary productivity and distribution and abun- 
dance of phyto-and zooplankton of lake Manzala 
were investigated from June 1985 to June 1986. 
Primary productivity varied from 4.1 to 28.7 g O2/ 
sq m/day with the highest values 24.2 and 28.7 g 
O2/sq m/day recorded in the eastern and southern 
sectors, respectively, and the lowest value 4.1 g 
O2/sq m/day recorded in the northern sector. The 
seasonal mean production for the lake was estimat- 
ed at 13.3 g O2/sq m/day. Mean phytoplankton 
abundance ranged from 327 million to 761 million 
cells/cu m with a mean value of 481 million cells/ 
cu m. Diatoms were the dominant phytoplankton 
group comprising 52 to 90% by number. The 
greatest relative abundance (87 to 90%) was re- 
corded in the southern sector. Mean zooplankton 
abundance ranged from 30,100 to 44,400 orga- 
nisms/cu m in the eastern sector to 5,500 in the 
northern sector. In response to eutrophication, the 
species composition changed significantly over the 
last 20 yr. Cladocerans represented < 1% of zoo- 
plankton during 1959/60, but 75% in 1985/86. 
Rotifers constituted 40% in 1959/60, and only 1% 
in 1985/86. Cirriped larvae declined from 21% to 
1%. (See also W90-11859) (Author’s abstract) 
W90-11860 


EFFECT OF NATURALLY VARYING DIS- 
CHARGE RATES ON THE SPECIES RICH- 
NESS OF LOTIC MIDGES. 

Francis Marion Coll., Florence, SC. Dept. of Biol- 


J.G. Rae. 
Hydrobiologia HYDRB8, Vol. 196, No. 3, p 209- 
216, May 28, 1990. 3 fig, 1 tab, 26 ref. 


Descriptors: *Discharge hydrographs, *Flow dis- 
charge, *Midges, *Model studies, *Species diversi- 
ty, Channel flow, Clear Creek, Models, Ohio, Pop- 
ulation density, Population dynamics, Streams, 
Temporal distribution. 


Species richness significantly changed both tempo- 
rally, over a two year period, and spatially, across 
three sites, in a sandy run in an assemblage of 
aquatic insects (Chironomidae) inhabiting a fourth 
order stream (Clear Creek) in southeastern Ohio. 
A total of 25 species was encountered, and for a 
given site and time, richness varied between 0 and 
13 species/site with a mean of 3.3. Averaged over 
two years, the species diversity trend from bank to 
channel was an increasing number of species with a 
decreasing variance, indicating a greater stability 
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in species richness in the channel than near the 
bank. A significant amount of the temporal varia- 
bility in richness can be explained by variation in 
the stream discharge rate (the intermediate disturb- 
ance hypothesis). Discharge was inversely related 
to species richness and the rate of change of spe- 
cies richness, for two sites in the stream center but 
not for a more protected site near the bank. An 
alternative hypothesis is given by Abugov, who 
presented a model detailing the response of species 
diversity to the phasing and intensity of disturb- 
ance. His phasing parameter varied from a value of 
0.0 (unphased) in which all patches in the environ- 
ment are affected as individuals responding inde- 
pendently to the disturbance. Intermediate degrees 
of disturbance resulted in high species diversity at 
levels of phasing of 0.0 to 0.7, thus supporting the 
intermediate disturbance hypothesis. However, at 
the higher phasing levels, above 0.8, the highest 
diversity is obtained at the lowest disturbance 
rates. Therefore at the high phasing levels the 
intermediate disturbance hypothesis would not 
hold. If the patches in Clear Creek were highly 
phased, which is quite possible given the action of 
a flood, Abugov’s model may supply the best 
hypothesis to explain the results obtained. (Geiger- 


W90-11861 


SEASONAL VARIATION IN PHYTOPLANK- 
TON PRIMARY PRODUCTION IN RELATION 
TO LIGHT AND LAKE 
AWASA, ETHIOPIA. 

Addis Ababa Univ. (Ethiopia). Dept. of Biology. 
D. Kifle, and A. Belay. 

Hydrobiologia HYDRB8, Vol. 196, No. 3, p 217- 
227, May 28, 1990. 5 fig, 2 tab, 39 ref. 


Descriptors: *Ethiopia, *Lake Awasa, *Limnolo- 
gy, *Photosynthesis, *Phytoplankton, *Primary 
productivity, Biomass, Euphotic zone, Nutrients, 
Radiation, Seasonal variation, Spatial distribution, 
Temporal distribution. 


The biomass and primary production of phyto- 
plankton in Lake Awasa, Ethiopia was measured 
over a 14 month period, November 1983 to March 
1985. The lake had a mean phytoplankton biomass 
of 34 mg chlorophyll a/cu m (n = 14). The 
seasonal variation in phytoplankton biomass of the 
euphotic zone (mg chlorophyll a/sq m/hr) was 
muted with a CV (standard deviation/mean) of 
31%. The vertical distribution of photosynthetic 
activity was of a typical pattern for phytoplankton 
with light inhibition on all but overcast days. The 
maximum specific rates of photosynthesis or pho- 
tosynthetic capacity for the lake approached 19 mg 
O2/mg chlorophyll a/hr, with high values during 
periods of low phytoplankton biomass. Areal rates 
of photosynthesis ranged between 0.30 to 0.73 g 
O2/sq m/hr and 3.3 to 7.8 g O2/sq m/day. The 
efficiency of utilization of photosynthetically 
active radiation incident on the lake surface varied 
from 2.4 to 4.1 millimoles/E with the highest effi- 
ciency observed corresponding to the lowest sur- 
face radiation. Calculated on a caloric basis, the 
efficiency ranged between 1.7 and 2.9%. The tem- 
poral pattern of primary production by phyto- 
plankton showed limited variability (CV = 21%). 
(Author’s abstract) 

W90-11862 


MICROBIAL COLONIZATION DYNAMICS IN 
TEMPORARY AQUATIC SYSTEMS. 

Louisville Univ., KY. Dept. of Biology. 

P. Vv. McCormick, and J. Cairns. 

Hydrobiologia HYDRB8, Vol. 196, No. 3, p 229- 
253, May 28, 1990. 12 fig, 7 tab, 77 ref. 


Descriptors: *Colonization, *Ecosystems, *Lim- 
nology, *Microbiological studies, *Population dy- 
namics, *Protozoa, Predation, Spatial distribution, 
Species diversity. 


Two experiments assessed the predictive ability of 
equilibrium island theory with regard to the devel- 
opment of the protistan community in temporary 
aquatic islands (100-liter plastic swimming pools) 
void of any prior biotic modification. The first 
experiment manipulated the access of islands to 
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animals that represent potentially important disper- 
sal pathways for microbes. The second experiment 
investigated the early stages of species accrual in 
the absence of dispersal pathways other than via 
the atmosphere. Species accrual was asymptotic in 
both experiments, although it initially lagged 
behind that predicted by theory. Autotrophs ap- 
proached equilibrium faster than heterotrophs, but 
at a lower species richness. The predicted number 
of autotroph species at equilibrium was lower in 
islands that were excluded from contact with birds 
compared to less exclosed islands. In both experi- 
ments, rates of species immigration were nonmono- 
tonic with respect to time and species richness. 
Colonizing species generally fall into three auteco- 
logical categories: (1) those that were ubiquitous 
and had temporally predictable patterns of immi- 
gration (successional species); (2) those possessing 
temporally predictable distributions but not spatial- 
ly ubiquitous distributions (dispersal limited spe- 
cies); and (3) those that showed little temporal or 
spatial predictability in immigration (transient or 
allochthonous species). Individual islands exhibited 
various degrees of fluctuation in species number 
during the predicted equilibrium which were 
poorly correlated with exogenous environmental 
variables and physicochemical habitat parameters. 
The presence of predacious mosquito larvae result- 
ed in a sharp decrease in microbial species richness, 
while contact with rodents was followed by an 
increase in species number in an island. Several 
aspects of microbial colonization of temporary 
waters that contradict equilibrium predictions 
appear to be strongly influenced by microbe-mi- 
crobe as well as macrobe-microbe interactions. 
(Geiger-PTT) 

W90-11863 


NUTRIENTS (P, N, Sl) AND GROWTH CONDI- 
TIONS FOR DIATOMS AND OSCILLATORIA 
SPP. IN LAKES OF SOUTH-EASTERN 
NORWAY. 

Oslo Univ. (Norway). Dept. of Limnology. 

O. Lovstad, and K. Bjorndalen. 

Hydrobiologia HYDRB8, Vol. 196, No. 3, p 255- 
263, May 28, 1990. 8 fig, 1 tab, 17 ref. 


Descriptors: *Diatoms, *Growth rates, *Limnolo- 
gy, *Nitrates, *Norway, *Nutrients, *Phosphorus, 
*Silicates, Biological studies, Ecosystems, Eutro- 
phic lakes, Lakes, Limiting nutrients, Mesotrophic 
lakes, Oligotrophic lakes, Silica. 


The development and mean decline rates of nitrate 
and soluble reactive silicate (SRSi) were studied in 
stratified lakes of south-eastern Norway. The con- 
centrations of nitrate and SRSi often had a decline 
phase with a fairly constant decline rate. The mean 
decline rate seemed to increase with increasing 
mean concentration of total phosphorus. The possi- 
bility of Si-limiting and N-limiting growth was 
higher in eutrophic than in oligotrophic and meso- 
trophic lakes, which may partly explain the higher 
dominance of Oscillatoria compared with the dia- 
toms in many eutrophic lakes. In the lakes studied 
the mean concentration of total phosphorus and 
the spring concentrations of SRSi and nitrate may 
be used to roughly determine when Si-limiting and 
N-limiting growth may take place. If the concen- 
trations of SRSi or nitrate are high at the begin- 
ning of the growth season and the mean concentra- 
tion of total phosphorus is low, Si-limiting or N- 
limiting growth may not take place. The 
SRSi:NO3 decline ratio often varied between 2 and 
8; Si was always the first of these two nutrients to 
become growth-limiting. (Author’s abstract) 
W90-11864 


PHOSPHORUS SOURCES FOR PHYTO- 
PLANKTON AND BACTERIA IN LAKE 
MICHIGAN. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

S. J. Tarapchak, and R. A. Moll. 

Journal of Plankton Research JPLRD9, Vol. 12, 
No. 4, p 743-758, July 1990. 3 fig, 3 tab, 63 ref. 


Descriptors: *Aquatic bacteria, *Cycling nutrients, 
*Lake Michigan, *Limnology, *Nutrients, *Phos- 
phates, *Phytoplankton, Algae, Bioaccumulation, 


Biological studies, Great Lakes, Lakes, Limiting 
nutrients, Phosphorus, Photosynthesis. 


Size-fractionation experiments on the uptake of 
phosphate (PO4) and recently excreted dissolved 
organic phosphorus (E-DOP) from phytoplankton 
suggest that algae and bacteria rely on different 
forms of phosphorus (P) in the epilimnion of P- 
limited Lake Michigan. The constants for PO4 
uptake in 0-1 micron fractions generally were low 
relative to those measured in wholewater, suggest- 
ing that most of the uptake was by algae. Uptake 
of radioactively labeled E-DOP in 0-1 micron frac- 
tions approximated uptake in wholewater, indicat- 
ing uptake principally by bacteria. Concurrent ex- 
periments showed that: (1) E-DOP and PO4 were 
taken up by different transport systems; (2) bacte- 
ria have transport systems for E-DOP compounds; 
and (3) cell-surface phosphatase-mediated PO4 
supply to phytoplankton from E-DOP was negligi- 
ble. These results suggest that pathways of PO4 
and E-DOP flux in microplankton communities of 
P-limited large and small lakes may differ. The use 
of different sources of P by algae and bacteria in 
Lake Michigan supports the classical concept of 
algal-bacterial freshwater P cycling. These findings 
are consistent with a proposed hypothesis that, in 
large lakes with low allochthonous nutrient inputs, 
phytoplankton are P-limited and use PO4, while 
bacteria obtain P primarily from dissolved organic 
compounds and are limited by a nutrient other 
than P. (Author’s abstract) 

W90-11865 


TEMPORAL VARIATIONS IN CARBON ISO- 
TOPE RATIO OF PHYTOPLANKTON IN A 
EUTROPHIC LAKE. 

Nagoya Univ. (Japan). Water Research Inst. 

For primary bibliographic entry see Field 5C. 
W90-11866 


CARBOHYDRATE METABOLISM CHANGES 
IN FISH FINGERLINGS AND YEARLINGS EX- 
POSED TO LINEAR ALKYL BENZENE SUL- 
PHONATE. 

Industrial Toxicology Research Centre, Lucknow 
(India). 

For primary bibliographic entry see Field 5C. 
W90-11867 


UTILIZATION OF CREATED WETLANDS TO 
SMALL 


UPGRADE MUNICIPAL 
WASTEWATER TREATMENT SYSTEMS. 

Black and Veatch, Ashboro, NC. 

For primary bibliographic entry see Field 5D. 
W90-11873 


COMPARISON OF METHODS FOR ESTIMA- 
TION OF INTEGRAL PRIMARY PRODUC- 
TION IN SHALLOW AQUATIC ECOSYSTEMS 
WITH SPECIAL REGARD TO TURBULENT 
MIXING. 

Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

B. Nixdorf, H. Behrendt, and R. Stellmacher. 
Limnologica LMNOA8, Vol. 20, No. 1, p 53-56, 
April 1990. 3 fig, 3 tab, 20 ref. 


Descriptors: *Ecosystems, *Estimating, *Limnolo- 
gy, *Phytoplankton, *Primary productivity, Com- 
parison studies, Methods, Mixing. 


The measurement of phytoplankton primary pro- 
duction is one of the most important prerequisites 
for a better understanding of circulation of matter 
and energy flow, and succession of phytoplankton, 
respectively, in aquatic ecosystems. The magnitude 
of primary production depends, besides on biologi- 
cal parameters, mainly on the light conditions in 
the water. Because light climate is changing with 
depth and time, the estimation of carbon input and 
phytoplankton balance processes is possible on the 
basis on integral primary production only. Three 
methods for estimation of integral primary produc- 
tion were compared: (a) traditional in-situ incuba- 
tion of several samples along a vertical profile, (b) 
exposition of samples in the optimum production 
horizon, and (c) besides these static methods, pro- 
duction samples were vertically moved in a mixed 
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layer by a lift. In general, there is a good agree- 
ment between the measured and calculated results 
of integral primary production estimated with dif- 
ferent methods. Static in-situ incubation of oxygen 
samples yields an underestimation of oxygen pri- 
mary production in mixed layers. The quantifica- 
tion of these results guarantees a reliable estimation 
of integral primary production and offers the possi- 
bility of calculating this integral from just one 
measurement. This approach makes the measure- 
ments more rapid and economical and more real by 
simulation of vertical movement of algae. (Au- 
thor’s abstract) 

W90-11886 


METHOD FOR THE SEPARATION OF ZOO- 
PLANKTON IN HIGH EUTRCPHIC WATER 
BODIES. 

Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

H. Behrendt, and M. Krocker. 

Limnologica LMNOA8, Vol. 20, No. 1, p 79-81, 
April 1990. 2 fig, 1 tab, 7 ref. 


Descriptors: *Data acquisition, *Ecology, *Eutro- 
phic lakes, *Limnology, *Phytoplankton, *Separa- 
tion techniques, *Zooplankton, Cladocera, Cope- 
pods, Rotaria. 


A better understanding of phytoplankton develop- 
ment requires the measurement of phytoplankton 
balance processes. Although methods for the in- 
situ estimation of phytoplankton growth and pri- 
mary production exist, they suffer from loss of 
phytoplankton through zooplankton. Most meth- 
ods to separate zooplankton are based on usage of 
a net which is not applicable for highly eutrophic 
lakes and reservoirs with a high content of filamen- 
tous algae. A method for zooplankton isolation 
was developed for such water bodies. This method 
is based on two well known effects; first, the 
positive phototaxis of zooplankton individuals; 
and, secondly, the phenomenon that these individ- 
uals migrate to the bottom of closed vessels. On 
the basis of these phenomena, a zooplankton trap 
was constructed. Design, function of the trap, and 
details of the procedure are described. Test of the 
trap showed different migration behaviors of sev- 
eral zooplankton groups. Mesozooplankton (Cla- 
docera and Copepoda) in two hours migrate 80% 
on average, while microzooplankton (nauplii and 
Rotatoria) only migrate 50%. Results of separation 
give rise to the thesis that measurement of phyto- 
plankton is influenced by macrozooplankton. (Au- 
thor’s abstract) 

W90-11890 


NH4 RHYTHM OF CYANOBACTERIA IN EU- 
TROPHIC SHALLOW WATERS AND IN LAB- 
ORATORY CULTURES. 

Rostock Univ. (German D.R.). Dept. of Biology. 
S. Abarzua, and U. Schiewer. 

Limnologica LMNOA8, Vol. 20, No. 1, p 113-117, 
April 1990. 5 fig, 19 ref. 


Descriptors: *Ammonium, *Bacterial physiology, 
*Cyanophyta, *Limnology, Enzymes, Eutrophic 
lakes, Nitrogen compounds. 


Eutrophic shallow waters are often characterized 
by seasonal and diurnal changes in nutrients. An 
analysis of the influence of different ammonium 
concentrations on experimental enclosures in eu- 
trophic shallow brackish estuarine waters led to 
the discovery of a sediment independent NH4 
rhythm under conditions of an excess of NH4 
entry and of growth limitations. This rhythm 
seems to be related to cyanobacteria because they 
were dominant in the biocenosis of the water sam- 
ples. Using Microcystis firma this rhythm was ex- 
amined to determine if it can be replicated in the 
laboratory. The process can be divided into 3 
phases: the first, very rapid uptake phase; the 
second, slower phase, attributed to ammonium as- 
similation; and the third phase, ammonium excre- 
tion. In the first phase, ammonium is taken up 
passively, following the electrical gradient through 
the plasma membrane. The second phase is attrib- 
uted to metabolism of ammonium via the glutathi- 
one synthetase/glutamate synthetase pathway. The 





process of ammonium excretion requires the avail- 
ability of reduced equivalents and ATP. Possible 
sources of ammonium release such as nitrate as- 
similation, photorespiratory nitrogen cycle and 
degradation of proteins and amino acids are de- 
pendent on nitrate assimilation. Use of Kcl instead 
of KNO3 in the medium inhibited this 
process.(Marks-PTT) 

W90-11895 


BACTERIOLOGICAL STUDIES OF LAKE 
LEBSKO. 


Wyzsza Szkola Nauczycielska w Slupsku (Poland). 
Dept. of Ecology and Protection of Environment. 
Z. Mudryk. 

Limnologica LMNOA8, Vol. 20, No. 1, p 131-134, 
April 1990. 4 fig, 21 ref. 


Descriptors: *Bacterial physiology, *Estuarine en- 
vironment, *Lakes, *Limnology, *Nutrient re- 
quirements, *Poland, Baltic Sea, Lake Lebsko. 


Microbiological research was carried out in the 
Lake Lebsko, a lake-estuarium, which is situated in 
Slowinski National Park, Poland. Maximum num- 
bers of planktonic bacteria in Lake Lebsko were 
noted in the summer time. The occurrence of large 
numbers of bacteria in the surface water during 
summer might have been caused by development 
of the phytoplankton and coastal plant excretions 
which may be an additional source of food for 
bacteria. The larger numbers of bacteria at two 
sampling points might have been caused by pollu- 
tion from sewage form the nearby town of Leba. 
In general, lipolytic, proteolytic, and amylolytic 
bacteria were most numerous among the physio- 
logical groups. The great numbers of these bacteria 
provide evidence that complex organic substances 
are being attacked by microorganisms in Lake 
Lebsko. The number of bacteria acidifying glu- 
cose, ammonifying, and producing H2S from or- 
ganic compounds was much lower. The smallest 
group among them consisted of sulfate-reducing 
bacteria. Most bacteria isolated from Lake Lebsko 
in summer and autumn required amino acids for 
their best growth. Bacteria requiring simple nutri- 
tional compounds, vitamins, and soil extract were 
not numerous among isolated strains. The occur- 
rence of these bacteria in summer and autumn is 
undoubtedly connected with the development of 
phytoplankton and zooplankton and higher plants 
in the water basin. These organisms have the abili- 
ty to exude such organic compounds as amino 
acids, sugars, and vitamins which in effect stimu- 
late the development of bacteria. (Marks-PTT) 
W90-11898 


RAPID QUANTIFICATION OF PLANKTONIC 
CILIATES: COMPARISON OF IMPROVED 
LIVE COUNTING WITH OTHER METHODS. 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. 
de Zoologie et Protistologie. 

For primary bibliographic entry see Field 7B. 
W90-11913 


AQUEOUS INPUTS OF MERCURY TO PRE- 
CAMBRIAN SHIELD LAKES IN ONTARIO. 
Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

For primary bibliographic entry see Field SB. 
W90-11917 


ENVIRONMENTAL FACTORS AFFECTING 
THE FORMATION OF METHYLMERCURY IN 
LOW PH LAKES. 

Wisconsin Univ.-La Crosse. River Studies Center. 
For primary bibliographic entry see Field SB. 
W90-11918 


EFFECTS OF ACIDIFICATION ON MINOR 
AND TRACE METAL CHEMISTRY IN LITTLE 
ROCK LAKE, WISCONSIN. 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 5B. 
W90-11919 


CONTROL OF CADMIUM LEVELS IN HOLO- 
PEDIUM GIBBERUM (CRUSTACEA, CLADO- 
CERA) IN CANADIAN SHIELD LAKES, 

Guelph Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5B. 
W90-11921 


PARTITIONING AND BIOAVAILABILITY OF 
MERCURY IN AN EXPERIMENTALLY ACIDI- 
FIED WISCONSIN LAKE. 

National Fisheries Contaminant Research Center, 
La Crosse, WI. Field Research Station. 

For primary bibliographic entry see Field 5B. 
W90-11922 


FACTORS AFFECTING MERCURY ACCUMU- 
LATION IN FISH IN THE UPPER MICHIGAN 
PENINSULA. 

Tetra Tech, Inc., Lafayette, CA. 

For primary bibliographic entry see Field 5B. 
W90-11923 


MERCURY ACCUMULATION IN YELLOW 
PERCH IN WISCONSIN SEEPAGE LAKES: RE- 
LATION TO LAKE CHARACTERISTICS. 
Wisconsin Univ.-La Crosse. River Studies Center. 
For primary bibliographic entry see Field 5B. 
W90-11924 


METAL CONTAMINATION IN LIVER AND 
MUSCLE OF NORTHERN PIKE (ESOX 
LUCIUS) AND WHITE SUCKER (CATOSTO- 
MUS COMMERSOND AND IN SEDIMENTS 
FROM LAKES NEAR THE SMELTER AT FLIN 
FLON, MANITOBA. 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field SB. 
W90-11925 


BIOLOGICAL RELATIONSHIPS TO CONVEC- 
TIVE FLOW PATTERNS WITHIN STREAM 
BEDS. 

Murray State Univ., KY. Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 2E. 
W90-11938 


EFFECTS ON WATER CHEMISTRY AFTER 
DRAINAGE OF A BOG FOR FORESTRY. 
Sveriges Lantbruksuniversitet, Uppsala. Faculty of 
Forestry. 

L. Lundin, and B. Bergquist. 

Hydrobiologia HYDRB8, Vol. 196, No. 2, p 167- 
181, May 21, 1990. 6 fig, 5 tab, 40 ref. 


Descriptors: *Bogs, *Drainage effects, *Environ- 
mental effects, *Forestry, *Peat bogs, *Water 
chemistry, Alkalinity, Chemical properties, Hydro- 
gen ion concentration, Hydrology, Nitrogen, Nu- 
trient transport, Organic carbon, Phosphorus, 
Runoff, Water quality. 


Drainage for forestry has received increasing inter- 
est during recent decades. Generally, drainage 
concerns wet mineral soils while the utilization of 
peatlands is a matter of controversy. The peatlands 
mainly involved are fens, while forestry on bogs is 
an insignificant activity. Consequently, hydrology 
of bogs and effects of drainage on their hydroche- 
mistry are little known. The parent conditions and 
the drainage impact on the hydrology and hydro- 
chemistry of an ombrotrophic bog were investigat- 
ed. Two bogs were first compared during a cali- 
bration period of two years and then, after drain- 
age of one of them, during a period of three years. 
The second bog was kept virgin as a control. 
Considerable influences on runoff and stream 
water quality were found from the surrounding 
mineral soil uplands of the bog. Significant differ- 
ences occurred between the chemical composition 
of the groundwater in the mineral soil and in the 
bog peat. Effects on runoff water from drainage of 
the bog deviate from drainage of minerotrophic 
peatlands with respect to decreased concentrations 
and losses of organic carbon and nitrogen. From 
two small bog catchments within the drained bog, 
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there generally were greater losses on nutrients 
than from the catchment as a whole. Furthermore, 
the runoff from the drained bog decreased in com- 
parison with the undrained condition. However, 
there were also similarities to drainage of other 
peatlands as regards increased pH, alkalinity and 
concentrations of sulfate. Also, concentrations of 
total phosphorus increased in spite of a decreased 
phosphate concentration. (Author’s abstract) 
W90-11939 


ILLTYD POOLS, BRECON: DESCRIPTION 
AND CONSERVATION. 

pie Conservancy Council, Peterborough (Eng- 
and). 

R. Meade, and B. D. Wheeler. 

New Phytologist NEPHAV, Vol. 115, No. 1, p 
187-199, May 1990. 4 fig, 6 tab, 20 ref. 


Descriptors: *Fens, *Peat bogs, *Plant popula- 
tions, *Vegetation effects, *Wetlands, Chemical 
properties, Ecology, Hydrology, Limnology, Peat, 
Stratification, Vegetation establishment, Wales. 


Two closely adjoining mires near Brecon, Wales, 
are examined in September 1984. Both occupy 
former lake basins with late glacial deposits over- 
lain with fen peat. At Traeth Bach, this continues 
to the surface but at Traeth Mawr, it is overlain by 
ombrotrophic peat with Sphagnum. The absence 
of this deposit from Traeth Bach may reflect dif- 
ferences in successional infilling or its removal by 
peat excavation. It almost certainly does not reflect 
major differences in chemical conditions in the two 
basins as both contain base-rich water. Such water, 
derived from springs and seepages, irrigates part of 
the margin of Traeth Mawr forming a base-rich 
partial lagg and permits an unusual juxtaposition of 
plant species and vegetation types. Parts of the 
ombrotrophic surface are badly gullied and per- 
haps in response to this the surface is dry and 
degraded. Moreover, marginal base-rich water can 
now penetrate into the ombrotrophic area along 
the eroded gullies, leading to further changes in its 
floristic character. Ideal management of the Illtyd 
Pools will be to maintain a high steady water table 
with an intensity of grazing which keeps the invad- 
ing trees at bay, without accelerating the erosion of 
the ombrotrophic peat. (Author’s abstract) 
W90-11954 


VEGETATION OF THREE SPHAGNUM- 
DOMINATED BASIN-TYPE BOGS IN NORTH- 
EASTERN OHIO. 

Cuyahoga Community Coll., Cleveland, OH. Div. 
of Natural Sciences. 

B. K. Andreas, and G. R. Bryan. 

Ohio Journal of Science OJSCAY, Vol. 90, No. 3, 
p 54-66, June 1990. 4 fig, 7 tab, 66 ref. 


Descriptors: *Bogs, *Limnology, *Peat bogs, 
*Shrubs, *Vegetation, *Wetlands, Calcium, Glaci- 
ation, Groundwater, Hydrogen ion concentration, 
Magnesium, Ohio, Plant populations, Trees, Vege- 
tation establishment, Zones. 


Vegetation and selected ground water characteris- 
tics were examined for three closely proximate 
basin-type bogs in northeastern Ohio. These peat- 
lands exhibit zonation, with a low shrub zone 
dominated by Chamaedaphne calyculata and De- 
codon verticuilatus adjacent to and invading the 
open water. A tall shrub zone, extending approxi- 
mately five to ten meters to the exterior of the low 
shrub zone, is dominated by Vacciunium corymbo- 
sum, Gaylussacia baccata, and Nemopanthus mu- 
cronatus. Extending for the next 5-10 m is a tree 
zone, dominated by Larix laricina, Betula alleghan- 
iensis, and Nyssa sylvatica. Sphaghum recurvum 
forms a more or less continuous mat throughout 
the bogs. The vegetation of the three peatlands is 
similar, with similarity indices ranging from 0.59 to 
0.67. Based on pH, conductivity, and calcium and 
magnesium ion concentrations, these peatlands are 
semi-ombrotrophic to weakly minerotrophic. 
These communities, located near the glacial bound- 
ary, represent northern peatlands at the southern 
edge of glaciation. (Author’s abstract) 

W90-11955 
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RELATIONSHIP BETWEEN LIVER TUMORS 
AND AGE IN BROWN BULLHEAD POPULA- 
TIONS FROM TWO LAKE ERIE TRIBUTAR- 
IES. 

National Fisheries Contaminant Research Center, 
Columbus, OH. Field Research Station. 

For primary bibliographic entry see Field 5C. 
W90-11959 


21. Water In Plants 


MODELLING SOIL WATER STATUS IN COM- 
PLEX TERRAIN. 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of Water 
Resources. 

For primary bibliographic entry see Field 2D. 
W90-10524 


EVAPORATION FROM A PINE FOREST-- 
USING THE AERODYNAMIC METHOD AND 
BOWEN RATIO METHOD. 
Freiburg Univ. (Germany, 
gisches Inst. 

For primary bibliographic entry see Field 2D. 
W90-10525 


F.R.). Meteorolo- 


WATER SUPPLY FROM THE GROUNDWAT- 
ER TABLE AND THE GROWTH OF POPLAR: 
A CASE STUDY. 

Rijksstation voor Populierenteelt, Geraardsbergen 
(Belgium). 

J. van Slycken, and H. Vereecken. 

Agricultural and Forest Meteorology AFMEEB, 
Vol. 50, No. 1/2, p 65-74, April 1990. 4 fig, 3 tab, 
18 ref. 


Descriptors: *Forest hydrology, *Groundwater 
budget, *Hydrologic budget, *Hydrologic models, 
*Model studies, *Poplar trees, *Soil-water-plant 
relationships, *Water supply, Case studies, Forest 
watersheds, Plant growth. 


Forest growth, and the growth of poplars in par- 
ticular, is related to water availability. Water 
supply through capillary rise from the groundwat- 
er table up to the rooted soil layers is a determin- 
ing factor of the water balance. The water balance 
model SWATRER was used to explain the ex- 
treme growth differences in a 2-hectare large 
poplar plantation. Water supply through capillary 
rise was estimated for 37 sites and related to differ- 
ent growth parameters. This study revealed that 
the simulation model SWATRER is a useful tool 
in growth site research. In particular, the site in- 
dexes S-infinity and S-ten showed a good correla- 
tion with water supply. Because girth growth 
showed the highest correlation it was suggested 
that a poplar specific girth growth model should 
be developed and the sink term parameters, poten- 
tial evapotranspiration, and interception defined 
more precisely. The results show the necessity for 
further research into clone-specific water require- 
ments and the development of a simplified water 
balance model, adapted to growth-site research. 
(Author’s abstract) 

W90-10526 


SOIL VARIABLES AND INTERACTIONS AF- 
FECTING PREDICTION OF CROP YIELD 
PATTERN. 

Southern Piedmont Conservation 
Center, Watkinsville, GA. 

For primary bibliographic entry see Field 2G. 
W90-10830 


Research 


ENVIRONMENTAL AND PHYSIOLOGICAL 
FACTORS INFLUENCING THE NATURAL 
DISTRIBUTION OF EVERGREEN AND DE- 
CIDUOUS ERICACEOUS SHRUBS ON 
NORTHEAST AND SOUTHWEST FACING 
SLOPES OF THE SOUTHERN APPALACHIAN 
MOUNTAINS: II. WATER RELATIONS. 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

M. V. Lipscomb, and E. T. Nilsen. 

American Journal of Botany AJBOAA, Vol. 77, 


No. 4, p 517-526, April 1990. 6 fig, 3 tab, 32 ref. 
Virginia Polytechnic Institute Small Project Grant 
1896210. 


Descriptors: *Distribution patterns, *Environmen- 
tal gradient, *Plant physiology, *Shrubs, *Water 
potentials, Leaves, Physiological ecology, Slopes, 
Stress, Virginia. 


In order to better understand vegetational gradi- 
ents which develop in response to environmental 
gradients, the physiological capabilities of each 
species must be examined in relation to the ob- 
served environmental gradient. Three species of 
shrubs (Ericaceae) were found to segregate upon 
the northeast and southwest slopes of spur ridges 
on Brush Mountain, in southwestern Virginia. 
Rhododendron maximum was found only in val- 
leys and lower northeast slopes, Rhododendron 
periclymenoides was found on northeast slopes 
while Kalmia latifolia was most abundant on south- 
west slopes. Previous vegetation studies indicated 
that these partially segregated distributions were 
related to irradiance and water availability. In field 
studies of water potential, R. periclymenoides had 
the lowest diurnal leaf water potentials and the 
largest seasonal variation in midday leaf water 
potential. Kalmia latifolia had the highest leaf con- 
ductance in field and phytotron experiments. Rho- 
dodendron maximum had the greatest seasonal os- 
motic adjustment followed by R. periclymenoides 
and K. latifolia. In phytotron experiments, the pho- 
tosynthetic capacity of R. maximum was the most 
sensitive to water stress followed by R. pericly- 
menoides and K. latifolia. Kalmia latifolia was able 
to modify its conductance rates to reduce water 
loss and maintain constant leaf water potential 
minimizing photosynthetic inhibition. Rhododen- 
dron periclymenoides showed extreme luxury 
spending of water indicated by high conductance 
and low photosynthesis. The ecophysiological re- 
sponses to water and irradiance provided an expla- 
nation for the distributions of the three species. 
Each species had a unique set of adaptations for 
performing best in their optimum habitat. (Au- 
thor’s abstract) 

W90-11583 


EFFECTS OF CACL2 AND ABA ON CHANGES 
IN H202 METABOLISM IN TWO JUTE SPE- 
CIES UNDER WATER DEFICIT STRESS. 
Central Tuber Crops Research Inst., Bhubaneswar 
(India). 

For primary bibliographic entry see Field 3F. 
W90-11599 


RESPONSES OF RELATIVE GROWTH RATE, 
WATER RELATIONS AND SOLUTE ACCUMU- 
LATION TO INCREASING WATER DEFICITS 
IN MAIZE. 

Hiroshima Univ. (Japan). Faculty of Applied Bio- 
logical Science. 

For primary bibliographic entry see Field 3F. 
W90-11600 


CRYSTAL OCCURRENCE AND WAX DISRUP- 
TION ON LEAF SURFACES OF CABBAGE 
TREATED WITH SIMULATED ACID RAIN. 
Toronto Univ. (Ontario). Dept. of Botany. 

For primary bibliographic entry see Field SC. 
W90-11602 


RIPARIAN VEGETATION INSTREAM FLOW 
REQUIREMENTS: A CASE STUDY FROM A 
DIVERTED STREAM IN THE EASTERN 
SIERRA NEVADA, CALIFORNIA, USA. 

Arizona State Univ., Tempe. Center for Environ- 
mental Studies. 

J. C. Stromberg, and D. T. Patten. 

Environmental Management EMNGDC, Vol. 14, 
No. 2, p 185-194, March/April 1990. 8 fig, 1 tab, 34 
ref. 


Descriptors: *Flow models, *Instream flow, 
*Model studies, *Riparian vegetation, *Riparian 
waters, California. 


This methodology allows determination of in- 
stream flow requirements for maintenance of ripar- 
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ian trees. Tree-ring data revealed strong relation- 
ships between tree growth and stream flow volume 
for riparian species at Rush Creek, an alluvial 
stream within an arid setting; these relationships 
allowed development of models that predict 
growth rates from hydrologic variables. The 
models can be used to assess instream flow require- 
ments under the assumption that certain levels of 
growth are necessary to maintain the population. 
Tree growth-instream flow models for Rush Creek 
suggest that requirements of terrestrial vegetation 
may be greater than those of the fisheries. To 
ensure that instream flows are sufficient for long- 
term survival of the entire riparian system, flow 
requirements of the riparian vegetation must be 
integrated with those of fisheries and other riparian 
resources. The presence of strong relationships be- 
tween stream flow and tree growth rates can serve 
as an indicator of sensitivity, allowing detection of 
those riparian systems that are most sensitive to 
flow reduction. (Author’s abstract) 

W90-11821 


2J. Erosion and Sedimentation 


SEDIMENT AND RUNOFF WATER CHARAC- 
TERISTICS AS INFLUENCED BY CROPPING 
AND TILLAGE PRACTICES, 

Agriculture Canada, Lethbridge (Alberta). Re- 
search Station. 

For primary bibliographic entry see Field 4C. 
W90-10530 


VARIABILITY OF ENTRAINMENT OF COHE- 
SIVE SEDIMENTS IN FRESHWATER. 
California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

S. MacIntyre, W. Lick, and C. H. Tsai. 
Biogeochemistry BIOGEP, Vol. 9, No. 3, p 187- 
209, April 1990. 7 fig, 4 tab, 25 ref. NSF Grant 
BJR 0794. 


Descriptors: *Entrainment, *Estuarine sediments, 
*Lake sediments, *Model studies, *Sediment trans- 
port, Raisin River, Sediment-water interfaces, 
pao stress, Suspended sediments, Suspended 
solids. 


Estimates of sediment entrainment are required for 
models of particle transport in lakes and estuaries 
but are difficult to make because of the multiplicity 
of factors affecting cohesiveness of surficial sedi- 
ments. Sediment resuspension studies were per- 
formed in an annular flume calibrated with laser- 
Doppler velocimetry. Sediments were collected 
from two sites in the Raisin River which flows into 
Lake Erie and from one site in the western basin of 
Lake Erie near the mouth of the Raisin River. 
Shear stress was applied at the sediment-water 
interface in steps from 2 to 12 dyne/sq cm. Percent 
water content at the surface of the sediments was 
either 77 or 74%, and trials were run with and 
without oxygenating the water overlying the sedi- 
ments. Entrainment rates as a function of shear 
stress at the sediment-water interface were best 
described by a power-law relationship. All but 
14% of the variability in the power law expression 
was due to shear stress and percent water content; 
the variability not accounted for was due to differ- 
ences in particle size distributions, chemical prop- 
erties, and biological activity in the sediments. 
(Author’s abstract) 

W90-10569 


NEW RIVER SHORE PROTECTION STUDY. 
Army Engineer District, Wilmington, NC. Coastal 
Engineering Branch. 

W. A. Dennis. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 1-16, 3 fig, 3 tab, 18 ref. 


Descriptors: *Coastal waters, *Erosion, *Estuaries, 
*New River, *Shore protection, Beach erosion, 
Erosion rates, Land use, Model studies, North 
Carolina, Wave action. 





A shore protection study was undertaken along the 
lower estuarine reaches of New River which pass 
through the U.S. Marine Corps Base at Camp 
Lejune, North Carolina. Only portions of the over- 
all study are included in this paper, with a focus 
on: erosion processes and causes; the extent of 
erosion and erosion control measures; and the de- 
termination of erosion rates and land loss. The 
extent and type of shore protection measures are 
documented. Although representative of a shel- 
tered estuarine environment, the lower reaches of 
the New River are subject to wide spread erosion. 
Characteristic erosion rates for the area are on the 
order of 1 ft/yr. The shore line retreat is driven by 
a slowly rising sea level which plays a permissive 
role in the erosion process and not a causative one. 
Wave action serves as the major agent in the 
presence of the rising sea resulting in varying 
degrees of erosion throughout the region. The 
profile response model provided a reasonable po- 
tential erosion rate for individual shore line reaches 
which were comparable to the erosion rate data 
available for the area. These values will prove 
useful in establishing shore protection priorities 
when combined with other pertinent land use fac- 
tors such as future use, proximity to significant 
archaeological sites, and environmental consider- 
ations. (See also W90-10584) (Lantz-PTT) 
W90-10585 


USE OF HINDCAST WAVE DATA FOR ESTI- 
MATES OF LONGSHORE SEDIMENT TRANS- 
PORT. 

Coastal Engineering Research Center, Vicksburg, 
MS 


M. B. Gravens. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 63-72, 5 tab, 9 ref, append. 


Descriptors: *Coastal waters, *Data interpretation, 
*Sediment transport, *Shore protection, *Tidal 
energy, *Wave action, Energy, Energy conver- 
sion, Hydrologic data collections, Longshore cur- 
rents, Shallow water, Tidal waves. 


Hindcast wave data obtained from the U.S. Corps 
of Engineer’s Wave Information Study are used to 
obtain estimates of potential longshore sediment 
transport rates under the assumptions of straight 
and parallel bottom contours. Wave refraction and 
shoaling are calculated using linear wave energy 
flux for wave height. A shallow water wave break- 
ing criterion defines wave properties at the breal 
point, and longshore sediment transport rates are 
calculated by means of the energy flux method of 
the Shore Protection Manual. In this study, 20 year 
hindcast wave data from the Wave Information 
Study (WIS) were used in summary statistical form 
to obtain reliable estimates of the potential gross 
and net littoral drift rates from a regional perspec- 
tive. Verification of the shoreline orientation given 
by WIS is recommended because the method is 
sensitive to this angle. WIS Phase III stations 
should be plotted on a small scale chart to verify 
the shoreline orientation, and a statistically repre- 
sentative number of wave events should be evalu- 
ated in each angle band considered. Littoral drift 
rates obtained from gross averages of the existing 
wave climate could be on the order of 100% in 
error. Regional potential longshore sediment trans- 
port rates can be used to obtain a conservative 
estimate of the longshore transport component of a 
sediment budget of a long stretch of coast. (See 
also W90-10584) (Lantz-PTT) 

W90-10587 


SIMULATION OF DEBRIS FLOWS USING 
THE HYDRAUX MODEL, 

Geological Survey, Portland, OR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W90-10667 


ZINC AND COPPER IN SEDIMENTS OF 
SOUTHERN BOHAI SEA. 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 5B. 
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PRELIMINARY STUDY ON THE CLAY MIN- 
ERALS IN SEDIMENTS FROM ERHAI LAKE. 
Nanjing Institute of Geography and Limnology, 
Academia Sinica, China. 

L. R. Zhang. 

Oceanologia et Limnologia Sinica, Vol. 20, No. 4, 
1989, p 375-380, 4 fig, 2 tab, 5 ref. 


Descriptors: *Clay minerals, *Deposition, *Lake 
sediments, *Lakes, Chlorite, Erhai Lake, Illite, Ka- 
olinite, Montmorillonite, Sediment distribution, 
Sedimentation, X-ray diffraction. 


Erhai Lake, located in Yunnan Province, China, is 
fault-bounded with an area of 248.99 square kilo- 
meters, a maximum depth of 20.4 meters and a 
mean depth of 10.167 meters. X-ray diffraction 
analysis of 67 samples shows that the main clay 
minerals in sediments at Erhai Lake are montmoril- 
lonite, illite, kaolinite and chlorite. The distribution 
of minerals shows that individual facies have their 
own clay minerals. The chlorite in deposits belong- 
ing to fan-deltaic front facies in the west lake 
boitom is predominately clay mineral because of 
the favorable conditions for chlorite preservation 
such as the proximity of the mineral source and 
higher sedimentary rates. In contrast, the sedimen- 
tary environment and the properties of clay materi- 
als cause the deposits with the finest grain size in 
the deep water area of the lake to contain abundant 
montmorillonite. (Author’s abstract) 
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SEPARATION AND DETERMINATION OF 
POLYCYCLIC AROMATIC HYDROCARBONS 
IN MARINE SEDIMENTS. 

Institute of Marine Environmental Protection, 
Dalian (China). 

For primary bibliographic entry see Field 5A. 
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HYDRODYNAMIC CHARACTERISTICS OF A 
TIDAL FLAT WITH HEAVY SEDIMENTA- 
TION (CARACTERISTIQUES HYDRODYNA- 
MIQUES D’UN ESTRAN A FORTE SEDIMEN- 
TATION). 

Laval Univ., Quebec. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2L. 
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CHEMISTRY OF URANIUM, THORIUM, AND 
RADIUM ISOTOPES IN THE GANGA-BRAH- 
MAPUTRA RIVER SYSTEM: WEATHERING 
PROCESSES AND FLUXES IN THE BAY OF 
BENGAL, 

Physical Research Lab., Ahmedabad (India). 

For primary bibliographic entry see Field 2K. 
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210PB AND 137CS CHRONOLOGY OF SEDI- 
MENTS FROM SMALL, SHALLOW ARCTIC 
LAKES 


Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

M. H. Hermanson. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 54, No. 5, p 1443-1451, May 1990. 10 fig, 2 
tab, 50 ref. 
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Arctic environmental conditions present special 
difficulties with the use of nuclides Pb210 and 
Cs137 for measuring lake sediment chronology. 
Fluxes of these nuclides are lower in the Arctic 
than in mid-latitudes, shortening the history that 
can be resolved. Ice prevents atmospheric input of 
nuclides to sediment during much of the year and 
can cause redistribution of sediment in shallow 
lakes. Results from analyses of seven sediment 
cores from two lakes on the Belcher Islands in 


southeastern Hudson Bay show that sediment re- 
distribution by ice is a major process in one of the 
lakes. In order to measure an undisturbed sedimen- 
tation rate, it is necessary that a total input or flux 
of Cs135 and Pb210 be measured or estimated. 
Total unsupported Pb210 in the area, 14.8 dpm/ 
square cm, is the average of measurements in three 
cores from two lakes that have consistent total 
Cs137 inventories closest to the estimated Cs137 
flux. Cores from undisturbed sites have slower 
sedimentation rates, and Cs137 appears in layers 
dated before the early 1950s when it would have 
first appeared in sediment. Cs137 cannot be used 
for chronological evaluation of these cores. Mixing 
of surface sediment layers and lower dating resolu- 
tion than in other cores are responsible for the 
apparent downward movement of this nuclide. 
Pb210 measurements of undisturbed sedimentation 
rates in the lakes range from 0.0044 to 0.0180 g/ 
square cm/a. The sedimentation rate in a lake used 
for raw sewage oxidation doubled after the begin- 
ning of sewage input. Rates at sites where sediment 
is redistributed range from 0.0259 to 0.0309 g/ 
square cm/a with similarly higher total Cs137 and 
unsupported Pb210 values. Dates of sediment 
layers measured using the constant rate of supply 
model are verified by Pb210 profile discontinuities 
corresponding to major storms in 1958 and in 1940. 
(Author’s abstract) 
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PALEOENVIRONMENTAL IMPLICATIONS 
OF MAGNETIC MEASUREMENTS ON SEDI- 
MENT CORE FROM KUNMING BASIN, 
SOUTHWEST CHINA. 

Liverpool Univ. (England). Dept. of Geography. 
L. Yu, F. Oldfield, Y. Wu, S. Zhang, and J. Xiao. 
Journal of Paleolimnology JOUPES, Vol. 3, No. 2, 
p 95-111, 1990. 7 fig, 1 tab, 17 ref, 2 append. 
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*Paleohydrology, *Paleolimnology, *Sediment 
analysis, Classification, Dianchi Lake, Lithology, 
Organic matter, Particle size. 


Mineral magnetic measurements on a long sedi- 
ment core from Dianchi Lake, Southwest China 
were used for sediment stratigraphy, for bulk litho- 
logical classification, and detailed particle-size- 
based characterization. These results are set along- 
side those derived from geochemical, granulome- 
tric and pollen analyses to reconstruct the environ- 
mental processes recorded in the radiocarbon 
dated sediment column. It is suggested that the 
variations of magnetic properties in the sediment 
core are mainly the result of changes in particle 
size constitution or organic content, implying shifts 
in the sedimentary environment. Three distinctive 
stratigraphic horizons, with several subdivisions, 
have been identified on the basis of the magnetic 
measurements. They are coincident with the pollen 
assemblage zones, indicating the different climatic 
periods in the Kunming Basin since late Pleisto- 
cene times. This paper proposes that a major shift 
in sedimentation, from lake to reedswamp, oc- 
curred in approximately 10,000-12,000 BP, in re- 
sponse to climatic change. (Author’s abstract) 
W90-10792 


MAGNETIC SUSCEPTIBILITY IN SEDIMENT 
RECORDS OF LAKE ADRAN, EASTERN 
SWEDEN: CORRELATION AMONG CORES 
AND INTERPRETATION. 

Lund Univ. (Sweden). Dept. of Quaternary Geclo- 


gy. 

P. Sandgren, J. Risberg, and R. Thompson. 
Journal of Paleolimnology JOUPES, Vol. 3, No. 2, 
p 129-141, 1990. 7 fig, 2 tab, 39 ref. 
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analysis, *Sweden, Baltic Sea, Carbon radioiso- 
topes, Diatoms, Palynology, Water level fluctua- 
tions. 


Magnetic susceptibility was used to test the repre- 
sentativity of the lithostratigraphy of a master sedi- 
ment sequence from Lake Adran, eastern Sweden. 
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Five further sediment cores from the same lake 
were correlated and compared with the master 
sequence using magnetic susceptibility records. 
Mineral magnetic correlations are generally based 
on matching prominent susceptibility features but 
may be significantly improved by using slot se- 
uence analyses. The result of these analyses show 
that the sediment in the Lake Adran master se- 
quence can be considered representative for the 
basin. The variations in the magnetic susceptibility 
in relation to pollen and diatom analyses also seem 
to reflect water level changes and shore displace- 
ment in the Baltic between 9900 14-C years B.P. 
and the isolation at 5900 14-C years B.P. The first 
emergence of scattered non-vegetated islands is 
characterized by high susceptibility values. Along 
with a continuous water lowering and the develop- 
ment of the vegetation during the Ancylus fresh 
water stage, susceptibility values gradually de- 
crease. A rapid phase of the Ancylus regression 
between 9200 and 9000 14C years B.P. is seen as an 
increase in magnetic susceptibility. During the fol- 
lowing Baltic brackish water stage, the Litorina 
stage, susceptibility values are at their lowest, fol- 
lowed by higher values at the isolation from the 
Baltic with a maximum around 5000 14C years 
B.P. (Author’s abstract) 
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SPATIAL PATTERN OF RECENT SEDIMENT 
AND DIATOM ACCUMULATION IN A 
SMALL, MONOMICTIC, EUTROPHIC LAKE. 
University Coll., London (England). Palaeoeco- 
logy Research Unit. 

N. J. Anderson. 

Journal of Paleolimnology JOUPES, Vol. 3, No. 2, 
p 143-160, 1990. 7 fig, 2 tab, 54 ref. 
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mentation, *Spatial distribution, Inflow, Ireland, 
Lead radioisotopes, Macrophytes, Sediment analy- 
sis, Sedimentation rates. 


Spatial variability of sediment and diatom deposi- 
tion was assessed in a small monomictic, eutrophic 
lake in Northern Ireland (Lough Augher, Co. 
Tyrone) using measurements from 17 sediment 
cores. Loss-on-ignition profiles in water depths > 
6 m showed good repeatability, while littoral cores 
were more variable with localized profiles. Dry 
mass accumulation rates, derived by biostratigra- 
phic correlation to a 210-Pb dated master core, 
were variable and not correlated with water depth. 
Basin mean dry mass accumulation rate was 0.068 
g/sq cm/yr (range 0.036-0.09) prior to 1900, and 
0.19 g/sq cm/yr (range 0.11-0.3) after 1974. Post- 
1940 cumulative fluxes were estimated for dry 
mass (range 3.49-9.16 g/sq cm) and diatoms (range 
16.9-113.8 c 10,000,000 frustules/sq cm). Cumula- 
tive dry mass was inversely correlated (r = -0.64) 
with distance from the inflow, indicating its local- 
ized influence. No variable was correlated with 
water depth except frustules of planktonic diatoms 
(r = 0.66). However, high cumulative fluxes of 
diatoms and dry mass away from the inflow sug- 
gest that the expansion of the littoral macrophyte 
community may be responsible for decreased resu- 
spension in shallow water, and together with in- 
creased sediment trapping, has enhanced sediment 
accumulation in shallow water over recent time 
periods. (Author’s abstract) 
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DRAINAGE DITCH EROSION HISTORY AS 
RECORDED IN THE VARVED SEDIMENT OF 
A SMALL LAKE IN EAST FINLAND. 

National Board of Waters and Environment, Mik- 
keli (Finland). Mikkeli District Office. 

O. Sandman, A. Lichu, and H. Simola. 

Journal of Paleolimnology JOUPES8, Vol. 3, No. 2, 
p 161-169, 1990. 4 fig, 2 tab, 35 ref. Academy of 
Finland, Research Council for the Environmental 
Sciences Grant 06/084. 
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Air pollution, Cesium radioisotopes, Diatoms, Fin- 
land, Heavy metals, Lake Heinalampi, Land use, 
Lead radioisotopes, Mercury, Silt, Water resources 
development, Zinc. 


Short core stratigraphy of total N, P, Zn, Hg and 
diatoms were investigated in the varied sediment 
of Lake Heinalampi, a small 8 m deep pond in East 
Finland. The sediment has recently changed from 
organic mud to minerogenic silt. The presence of 
varved sediment offers independent control for 
210-Pb and 137-Cs dates and these are in good 
agreement: the sediment quality initially changed 
around the year 1930 due to increased field ero- 
sion, and the inflow of mineral matter was further 
increased by ditching of paludified forests in 1980. 
Diatom analysis reveals that eutrophication has 
occurred before and concurrent with the sedimen- 
tary change. A slight increase in both Zn and Hg 
starts in the 19th century; earlier for Zn than for 
Hg. Beside atmospheric deposition, local anthropo- 
genic sources of Zn may be significant in inhabited 
catchments. High concentrations of Hg often 
appear to coincide with manipulations of hydrolo- 
gy--reservoir construction, forest or peat ditching, 
and/or water level regulation of lakes. The dura- 
tion of catchment disturbance due to a single drain- 
age operation is usually not more than a few years, 
as recorded in the sediment of Heinalampi. As it is, 
however, the drainage measures have to be regu- 
larly repeated to be effective. Therefore, the lim- 
nological changes due to manmade drainage oper- 
ations must in many cases be considered as perma- 
nent. (Lantz-PTT) 
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QUANTITATIVE METHOD FOR DETERMI- 
NATION OF TRACE METAL CONCENTRA- 
TIONS IN SEDIMENTARY PYRITE. 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

For primary bibliographic entry see Field 2K. 
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COMBINED REMOVAL OF SEDIMENTS 
FROM THE CHIRYURT RESERVOIR. 

A. S. Vorob’ev, Z. A. Magomedov, and A. A. 
Onishchenko. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 467-470, February 1990. 2 fig, 3 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No 8, pp 34-37, August 1989. 
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The Chiryurt Reservoir on the Sulak River, put 
into operation in 1961, had an original total storage 
of 98 million cu m, and a useful storage of 9 million 
cu m. During the next 7 years it was subjected to 
considerable silting, as a result of which its storage 
decreased to 1.5 million cu m. After conducting a 
series of hydraulic flushings, it was possible to 
partially remove the deposited sediments. Since 
1985 the sediments have been being removed by 
means of a ZGM-1-350-A dredge with a sediment 
capacity of 145 cu m/hr along with hydraulic 
flushing. Pilot channels (cuts) are made in the 
sediment deposits to be removed by dredging. 
They are made curvilinear with the concave side 
facing the deposits to be washed away. The width 
of the cut is 10-20 m (based on working conditions) 
with the depth allowing for the passage of the 
flusing flow as the pool leve decreases. The start 
and end of the cut should extend into the channel 
part of the reservoir. Under these conditions, two 
factors having a positive effect on the removal of 
sediments by flushing: (1) at the place along the 
reservoir where the cut (or system of cuts) is 
located, there will be an increase of the cross- 
sectional area and, consequently, some decrease in 
water level; and (2) passing through the cut, the 
flow will erode the sediment deposits along the 
length of its concave part and transport them to 
the main channel, with a further discharge into the 
lower pool. In the Chiryurt Reservoir, the cuts 
allowed the intense passage of sediment deposits 
washed from upstream stretches of the reservoir. 
In the cut itself, or in the immediate vicinity of its 
outlet, 13,000 cu m of sediments was deposited; the 
remainder was discharged by the through-flow 
into the downstream pool. The cut made was not 
curvilinear in plan as was intended. Therefore the 
intensive erosion expected by the flow did not 
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occur. An increase in the cross-sectional area of 
the reservoir due to the cut lead to some decrease 
in the level of the flushing flow in the main chan- 
nel, increasing its slope on the upstream stretch of 
the reservoir, and increasing the flow velocity and 
effectiveness of erosion of the sediments. Gradual 
erosion of the island of sediment deposits was 
observed during the flushing and subsequent oper- 
ation of the reservoir. (Brunone-PTT) 
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HISTORY OF HEAVY METAL POLLUTION 
IN FINLAND AS RECORDED BY LAKE SEDI- 
MENTS. 

National Board of Waters, Helsinki (Finland). 
Water Research Inst. 

For primary bibliographic entry see Field 5B. 
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EVALUATION OF TRACE METAL DEPOSI- 
TION HISTORY AND POTENTIAL ELEMENT 
MOBILITY IN SELECTED CORE SAMPLES 
FROM PEAT AND WETLAND ECOSYSTEMS. 
Pittsburgh Univ., PA. Dept. of Radiation Health. 
For primary bibliographic entry see Field 5B. 
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EFFECTS OF PH ON THE ACCUMULATION 
AND REDISTRIBUTION OF METALS IN A 
POLLUTED STREAM BED SEDIMENT. 
Linkoeping Univ. (Sweden). Dept. of Water and 
Environmental Research. 

For primary bibliographic entry see Field 5B. 
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SEASONAL TRENDS OF COPPER SEDIMEN- 
TATION IN LAKE ORTA (ITALY). 

Istituto di Ricerca sulle Acque, Brugherio (Italy). 
For primary bibliographic entry see Field 5B. 
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SEDIMENTARY TRACE METALS IN LAKES 
IN IBADAN, NIGERIA. 

Ibadan Univ. (Nigeria). Dept. of Chemistry. 

For primary bibliographic entry see Field 2H. 
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VERTICAL DISTRIBUTION OF URANIUM 
MILL TAILINGS CONTAMINANTS IN LANG- 
LEY BAY, LAKE ATHABASCA SEDIMENTS. 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field 5B. 
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SPATIAL DISTRIBUTION PATTERNS OF 
METALS IN THE SURFACE SEDIMENTS OF 
LAKE ORTA (ITALY). 

Istituto Italiano di Idrobiologia, Pallanza (Italy). 
For primary bibliographic entry see Field 5B. 
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CONTRASTING BEHAVIOUR OF MANGA- 
NESE IN THE SURFICIAL SEDIMENTS OF 
THIRTEEN SOUTH-CENTRAL ONTARIO 


Toronto Univ. (Ontario). Dept. of Zoology. 
For primary bibliographic entry see Field 5B. 
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ELEMENTAL ANALYSIS OF LAKE SEDI- 
MENT FROM SUDBURY, CANADA, USING 
PARTICLE-INDUCED X-RAY EMISSION. 
Queen’s Univ., Kingston (Ontario). Dept. of Phys- 
ics. 


For primary bibliographic entry see Field 5B. 
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NICKEL DIAGENESIS AND PARTITIONING 
IN LAKE SEDIMENTS. 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 





For primary bibliographic entry see Field 5B. 
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STUDIES ON REDISTRIBUTION DURING 
THE ANALYTICAL FRACTIONATION OF 
METALS IN SEDIMENTS. 

Queen’s Univ., Kingston (Ontario). Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W90-10845 


INFLUENCE OF ACIDIFICATION ON METAL 
FLUXES IN SWEDISH FOREST LAKES. 
National Swedish Environment Protection Board, 
Solna. Trace Metal Lab. 

For primary bibliographic entry see Field 5B. 
W90-10851 


CADMIUM-133M IN THE WATER, SEDI- 
MENTS, AND ADJACENT SOILS OF LAKE 
MICHIGAN. 

Clemson Univ., SC. Dept. of Chemistry. 

For primary bibliographic entry see Field SB. 
W90-10856 


COLLOIDAL IRON OXYHYDROXY-PHOS- 
PHATE: THE SIZING AND MORPHOLOGY 
OF AN AMORPHOUS SPECIES IN RELATION 
TO PARTITIONING PHENOMENA. 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field 2K. 
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CONSIDERATION OF FLUVIAL HYDRAU- 


LICS IN CREATING WETLANDS. 

Gonzaga Univ., Spokane, WA. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2H. 
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NUMERICAL MODEL OF THE EFFECTS OF 
PROPELLER WASH AND SHIP-INDUCED 
WAVES FROM COMMERCIAL NAVIGATION 
IN AN EXTENDED NAVIGATION SEASON ON 
EROSION, SEDIMENTATION, AND WATER 
QUALITY IN THE GREAT LAKES CONNECT- 
ING CHANNELS AND HARBORS. 

A. B. Hochstein, and C. E. Adams. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as AD-A205 962. 
Price codes: A03 in paper copy, AO1 in microfiche. 
September 1986. 44p, 15 fig, 7 tab, 17 ref. 
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Forces generated over and above the natural 
forces created by fluid flow in channels stem from 
ship traffic in river channels. When the magnitude 
is sufficient, these forces can have an adverse 
impact on the natural river flow environment. Pro- 
peller jet and displacement or backwater flow ve- 
locities, ship waves and ‘drawdown’ effects all 
contribute in part to development of these forces. 
In order to plan for improvement and optimum use 
of waterways, it is necessary to estimate the magni- 
tude of these forces and the resulting environmen- 
tal effects, especially channel bed erosion rates and 
the increase of suspended solids. The effects of 
propeller jet and backwater velocities and ship- 
induced waves were studied by creating a mathe- 
matical model. Predictive equations based on a 
combination of theory and observations have been 
developed for estimating the unknown quantities. 
Equations are used to model forces created by 
vessels transiting harbors and connecting channels 
of the Great Lakes. The mathematical model has 
been computerized in FORTRAN 77 code for 
real-time execution on an IBM-PC/AT computer 
or compatible machine with at least 10 Mb RAM. 
The principal objective of the computer model is 
to permit an assessment of the environmental ef- 
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fects of vessel operation in an extended navigation 
season when ice cover is present. (Author’s ab- 
stract) 
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TRENDS IN GOVERNMENT CONTROL OF 
EROSION AND SEDIMENTATION IN URBAN 
DEVELOPMENT. 

Texas Tech Univ., Lubbock. Coll. of Agricultural 
Sciences. 

For primary bibliographic entry see Field 4D. 
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DELIVERY OF SEDIMENT AND POLLUT- 
ANTS FROM NONPOINT SOURCES: A 
WATER QUALITY PERSPECTIVE. 

Marquette Univ., Milwaukee, WI. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5B. 
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NOMOGRAPHS AND SOFTWARE FOR FIELD 
AND BANK EROSION. 

Guelph Univ. (Ontario). School of Engineering. 
W. T. Dickinson, R. P. Rudra, and G. J. Wall. 
Journal of Soil and Water Conservation JSWCA3, 
Vol. 44, No. 6, p 596-600, November/December 
1989. 4 fig, 4 tab, 9 ref. 
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There are numerous resource materials available 
for the planning, design, and installation of conser- 
vation measures. However, there is also a need for 
simpler, more convenient tools for identifying, 
clarifying, and resolving soil erosion problems. 
Three simple resource tools include (1) a nomo- 
graph and (2) a microcomputer software package 
for field erosion problems and (3) a nomograph for 
streambank erosion situations. The field soil-ero- 
sion nomograph was developed to evaluate the 
average annual soil loss expected for a selected set 
of field conditions. The nomograph may also be 
used to evaluate the relative effectiveness of alter- 
native remedial measures. An extension aid compa- 
rable to the field erosion nomograph but suited to 
microcomputer applications is the Tutorial Pro- 
gram for Estimation of Soil Losses by Sheet and 
Rill Erosion. This computer-aided instruction/ex- 
tension package facilitates familiarization with 
basic concepts of sheet and rill erosion and with 
alternative soil conservation practices. A third no- 
mograph has also been developed to evaluate 
streambank erosion sites in agricultural areas. Bank 
recession rates are functionally related to the sus- 
ceptibility of the bank soil material to erosion, the 
nature of the agricultural activity in the vicinity of 
the bank, and a characteristic associated with the 
hydraulic shear forces of the streamflow. While 
the streambank erosion data set is comprehensive, 
the equation and its nomograph offer only esti- 
mates and it is recommended that the nomograph 
be used for qualitative assessment only. (Korn- 


PTT) 
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RELATIVE SOURCE CONTRIBUTIONS OF 
SEDIMENT IN A SURFACE COAL MINED 
BASIN OF MARYLAND. 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. 

For primary bibliographic entry see Field 5B. 
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FLY ASH ERODIBILITY. 

Agricultural Research Service, Kimberly, ID. Soil 
and Water Management Research Unit. 

For primary bibliographic entry see Field SE. 
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SOIL EROSION RESEARCH METHODS. 
Winrock International, Arlington, Virginia. 1988. 
244p. Edited by R. Lal. 
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The Subcommission C, Soil Conservation and En- 
vironment, of the International Society of Soil 
Science has attempted to standardize erosion re- 
search methodology by drawing on the work of 
scientists from diverse ecological and geographical 
regions. The compilation of their work is presented 
in ten chapters. In the first chapter addresses the 
issues of evaluating soil erosion problems with 
unstandardized methodologies and of data preci- 
sion and reliability are addressed. Chapters 2 
through 9 deal with methodologies involved in the 
laboratory, field runoff plots, and large river 
basins; the design and use of rainfall simulators; 
modeling soil erosion processes; methods of moni- 
toring erodibility and erosivity and of the canopy 
cover; and assessing the impact of erosion on pro- 
ductivity. The last chapter discusses wind erosion 
and available techniques to measure and predict its 
magnitude. (See W90-11306 thru W90-11331) 
(Geiger-PTT) 
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SOIL EROSION BY WIND AND WATER: 
PROBLEMS AND PROSPECTS. 

Ohio State Univ., Columbus. Dept. of Agronomy. 
R. Lal. 

IN: Soil Erosion Research Methods. Winrock 
International, Arlington, Virginia. 1988. p 1-6. 1 
fig, 16 ref. 
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Soil erosion research is a capital-intensive, and 
time-consuming exercise. There is an urgent need 
for standardizing methodologies to increase the 
reliability and accuracy of data on soil erosion and 
to extend record duration and continuity. Suspend- 
ed sediment yield maps for Africa and South 
America based on extrapolation of data differ both 
in trend and in sediment yields by several orders of 
magnitude. Field assessments of soil erosion often 
involve a qualitative evaluation rather than a quan- 
titative one. Soil movement is visually judged to be 
none, slight, moderate, or severe. Such assessments 
are of little use because slight erosion may have 
severe effects on crop yields in a marginal soil, 
whereas severe erosion may have little effect on 
crop yields in a deep, fertile soil. Some important 
considerations for collecting samples for determin- 
ing suspended sediment and bedload measurements 
in rivers are equipment and procedures used for 
sampling, sampling frequency, sampling location in 
relation to river bank, depth of sampling, and 
methods of data calculation and analysis. Empirical 
equations developed for estimating soil erodibility 
may produce values that differ by a factor of 2 to 
5. Data should be obtained with standard equip- 
ment and for a reasonable length of time to provide 
long-term trends in erosion. Soil erodibility and 
detachability are time-dependent functions. Rain 
and wind erosivity assessments should be made 
based on long-term trends in rainfall or wind ve- 
locity. Since the sediment load in rivers is subject 
to seasonal and annual fluctuations, the interannual 
variability of these parameters can only be ascer- 
tained from long-term data obtained using standard 
methods. (See also W90-11306) (Geiger-PTT) 
W90-11307 


MEASURING SEDIMENT YIELD FROM 
RIVER BASINS. 

Exeter Univ. (England). Dept. of Geography. 

D. E. Walling. 

IN: Soil Erosion Research Methods. Winrock 
International, Arlington, Virginia. 1988. p 39-73. 
12 fig, 5 tab, 106 ref. 


Descriptors: *Data acquisition, *Erosion rates, 
*Network design, *River basins, *Sampling, *Sedi- 
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ment erosion, *Sediment yield, Lake sediments, 
Monitoring, River sediments, Turbidity. 


There are seveial problems with using sediment 
yield data to provide meaningful information about 
on-site rates of erosion and soil loss within a drain- 
age basin. The first relates to the processes of 
sediment delivery interposed between on-site ero- 
sion and downstream sediment yields. Only a frac- 
tion of the soil eroded within a drainage basin 
reaches the basin outlet and is represented in the 
sediment yield. A temporal discontinuity may be 
involved in sediment delivery. The sediment trans- 
ported by a river represents material derived from 
a variety of sources other than upland soil erosion. 
Several estimates of sediment yield may be avail- 
able from existing sources as a result of the use of 
different load calculation techniques or different 
periods of record. Greater problems surround the 
methods used to assess long-term sediment loads 
and annual sediment yields from intermittent meas- 
urements of instantaneous suspended sediment 
load. When frequent manual samples are not avail- 
able, the interpolation or extrapolation of available 
concentration data must be derived from indirect 
load calculation procedures which may also con- 
tain uncertainties. Many commercial samplers are 
available for the manual sampling of suspended 
sediments. In designing a sampling strategy to doc- 
ument the continuous record of sediment concen- 
tration, careful consideration must be given to the 
likely behavior of the river and the timing of 
significant concentration fluctuations. Where sus- 
pended sediment concentrations in a river fluctuate 
rapidly over time, automatic sampling equipment 
and devices for continuous monitoring of sediment 
concentration may be required to augment or re- 
place manual sampling. Two major types of auto- 
matic samplers have given satisfactory results: op- 
tical turbidimeters and nuclear gauges. Reservoir 
sedimentation surveys assess the sediment yield 
from drainage basins that discharge into reservoirs. 
Studies of sediment properties are undertaken to 
asses the role of sediments in the transport of 
nutrients and contaminants in nonpoint pollution 
sources. Lake sedimentation studies may illuminate 
the environmental history of the upstream drainage 
basin. There are several problems involved in link- 
ing downstream sediment yield to upstream rates 
of soil erosion because few rigorous guidelines 
exist for predicting the sediment delivery ratio for 
a specific basin. A more rigorous approach to 
defining and investigating the sediment delivery 
characteristics of a drainage basin is provided by 
the sediment budget concept. (See also W90-11306) 
(Geiger-PTT) 

W90-11309 


RAINFALL SIMULATORS FOR SOIL CON- 
SERVATION RESEARCH. 

Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

L. D. Meyer. 

IN: Soil Erosion Research Methods. Winrock 
International, Arlington, Virginia. 1988. p 75-95. 2 
fig, 19 ref. 


Descriptors: *Instrumentation, *Rainfall simula- 
tors, *Simulated rainfall, *Soil conservation, *Soil 
erosion, Data interpretation, Design criteria, Simu- 
lation analysis. 


Rainfall simulators are research tools designed to 
apply water in a form similar to natural rainstorms 
in many types of soil erosion and hydrologic ex- 
periments. Simulated rainfall is more rapid, more 
efficient, more controlled, and more adaptable than 
natural rainfall research. Rainfall simulators are 
expensive to construct and operate. The major 
types of rainfall simulators can be grouped into 
those that use nozzles from which water is forced 
at a significant velocity by pressure and those 
where drops form and fall from a tip starting at 
essentially zero velocity. Several rainfall simulators 
have been designed for use on field plots that are 
similar in size to those used for natural rainfall 
studies of runoff and erosion. These include the 
rainulator, the rotating-boom rainfall simulator, the 
programmable rainfall simulator, Kentucky rainfall 
simulator, the Colorado State University RREF 
rainfall simulator, and sprinkler irrigation equip- 
ment. Other rainfall simulators that have been de- 


signed primarily for research on small field plots of 
about | sq m or for laboratory studies include the 
Purdue sprinkling infiltrometer, the rotating-disk 
rainfall simulator, and the interrill rainfall simula- 
tor. Associated equipment of rainfall simulators 
includes pumps, hoses, and water supply equip- 
ment, runoff equipment, plot borders, and rain 
application measurement instruments. The primary 
result from studies using simulated rainfall is a 
relative comparison of the treatments during an 
intense, simulated rainstorm or series of rainstorms. 
Researchers must weigh carefully both the benefits 
to be derived from the use of rainfall simulators 
and the problems that the use of rainfall simulators 
may cause. (See also W90-11306) (Geiger-PTT) 
W90-11310 


MODELING SOIL EROSION AND SEDIMENT 
YIELD. 


Minnesota Univ., St. Paul. Dept. of Agricultural 
Engineering. 

G. R. Foster. 

IN: Soil Erosion Research Methods. Winrock 
International, Arlington, Virginia. 1988. p 97-117. 
2 fig, 2 tab, 53 ref. 


Descriptors: *Erosion control, *Mathematical 
models, *Model studies, *Sediment transport, 
*Sediment yield, *Soil erosion, Channel erosion, 
Computer models, Cropland, Gully erosion, Land 
use, Rill erosion, Sheet erosion, Soil management. 


A variety of erosion prediction methods are avail- 
able for performing different tasks. Researchers 
must consider the major factors of climate, soil, 
topography, and land use in predicting erosion. Of 
these factors, land use is the easiest for the farmers 
to manipulate modify the amount of soil erosion. 
Within land use, vegetative cover, tillage practices, 
management, and supporting conservation prac- 
tices can be modified. Worldwide, the most widely 
used prediction equation for average annual sheet 
and rill erosion is the universal soil loss equation 
(USLE). Improvements are being made to the 
USLE to incorporate recent research data into the 
equation, especially for conservation tillage and 
rangelands, and to extend its applicability to cli- 
mate regions and land use conditions beyond the 
U.S. cropland east of the Rocky Mountains. Sedi- 
ment yield may be estimated by multiplying the 
USLE by a sediment delivery ratio. Scientists fre- 
quently use a runoff erosivity factor involving 
runoff variables for the erosivity factor in the 
USLE to estimate sediment yield on a storm-by- 
storm basis. Erosion and sediment yield prediction 
methods can also be based on the fundamental 
concept that sediment yield is determined by either 
the amount of sediment made available by detach- 
ment processes or by the transport capacity of the 
runoff. The CREAMS model is often used for 
predicting concentrated flow. Most estimates of 
gully erosion are based on field monitoring. Future 
erosion prediction methods will emphasize funda- 
mental and hydrologically based concepts and 
make use of computer technology. The EPIC 
(Erosion Productivity Impact Calculator) is an 
elaborate, process-oriented model that estimates 
crop yield reductions due to erosion. Researchers 
must judge a prediction method’s validity for each 
given application and must consider time, money, 
personnel, and facilities when developing erosion 
prediction methods. Soil conservationists working 
with farmers have used the USLE extensively to 
guide their choice of conservation practices par- 
ticularly suited to specific field. CREAMS is ap- 
plied to a representative watershed of about 5 ha 
within a field to model several management alter- 
natives by computer. The PI model is used to 
guide choice of soil loss tolerance values required 
to maintain productivity and to estimate yield loss 
caused by erosion. The EPIC is a physically based 
model for computing productivity losses due to 
erosion at a specific site. (See also W90-11306) 
(Geiger-PTT) 

W90-11311 


RESEARCH PROGRESS ON SOIL EROSION 
PROCESSES AND A BASIS FOR SOIL CON- 
SERVATION PRACTICES. 

Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 


C. W. Rose. 

IN: Soil Erosion Research Methods. Winrock 
International, Arlington, Virginia. 1988. p 119-139. 
8 fig, 11 ref, append. 


Descriptors: *Erosion control, *Mathematical 
models, *Model studies, *Sediment transport, *Soil 
erosion, Cropland, Runoff, Soil conservation. 


There are practical reasons for moving from ero- 
sion models that summarize a large base of experi- 
mental data to models that represent the processes 
at work in erosion and deposition. A simplified soil 
erosion and deposition process model is outlined 
that has received a significant amount and range of 
testing with field data. The model can maintain 
adequate accuracy in many situations of significant 
erosion. Predictive use of this simplified model 
requires experimental determination of two phys- 
ically defined parameters for entrainment efficien- 
cy and a threshold stream power required to en- 
train sediment. The length (L) of a cultivated plot 
is an important variable that can be controlled by 
management. If L < 6.5 m, the simple theory 
predicts that soil loss per unit area would be ap- 
proximately < 10 tons/ha. The use of contour 
banks or similar structures will reduce soil loss per 
unit area by reducing the effective value of L. The 
fraction of soil surface not protected by cover in 
direct contact with it is related to runoff and the 
tolerable rate of soil loss. The simplified model 
appears suitable for use in interpreting experimen- 
tation on soil erosion and in the design and assess- 
ment of soil-conserving management systems for 
agriculture at any location, of any cultural type, 
and for any scale and type of cultivation. The 
challenge remains to expand experience on values 
of the physically defined parameters relating to 
sediment entrainment and to seek alternative ways 
in which these parameters can be measured or 
predicted. (See also W90-11306) (Geiger-PTT) 
W90-11312 


ERODIBILITY AND EROSIVITY. 

Ohio State Univ., Columbus. Dept. of Agronomy. 
R. Lal. 

IN: Soil Erosion Research Methods. Winrock 
International, Arlington, Virginia. 1988. p 141-160. 
4 fig, 4 tab, 43 ref. 


Descriptors: *Erosion, *Mathematical models, 
*Model studies, *Runoff, *Soil erosion, Data inter- 
pretation, Mathematical studies, Overland flow, 
Rainfall intensity, Simulated rainfall, Soil proper- 
ties, Tropical regions. 


Soil erodibility and rainfall erosivity are two im- 
portant physical factors that affect the magnitude 
of soil erosion. Soil erodibility is a dynamic proper- 
ty that is altered with time due to changes in soil 
properties. It is a complex parameter related to 
many interacting soil characteristics. Erodibility is 
determined most accurately by direct measure- 
ments on field runoff plots with natural rainfall. 
The long-term trends involving changes in erodibi- 
lity over time should be measured on major soils 
for 10 to 20 years. Reliable estimates in a shorter 
time can be obtained by using rainfall simulators in 
the field. Indirect estimates of erodibility using 
predictive relationships are reliable if the basic 
research information exists regarding the effects of 
soil properties on erodibility. These statistical rela- 
tionships should be used for soils similar to those of 
the original data base. Erodibility indexes based on 
routinely measured soil properties are of relative 
importance and provide an indirect measure of a 
soil’s susceptibility to detachment by erosion 
agents. Erosivity is best estimated by direct meas- 
urements of a rainstorm’s energy load. The data 
base for these measurements is limited to a few 
regions only and must be expanded to other agri- 
culturally important areas. Empirical equations 
that relate rainfall energy with intensity are needed 
urgently, especially for tropical regions character- 
ized by high-intensity rainstorms. The reliability of 
the various erosivity indexes depends upon the 
basic data available. The EI30 index can be used 
reliably for a wide range of climatic regions if the 
intensity-energy equations for the region are avail- 
able. Adopting any index to estimate erosivity 
without evaluating its applicability can lead to 





grossly erroneous estimates of soil loss. (See also 
W90-11306) (Geiger-PTT) 
W90-11313 


ASSESSING VEGETATIVE COVER AND MAN- 
AGEMENT. 

University of East Anglia, Norwich (England). 
School of Development Studies. 

For primary bibliographic entry see Field 4D. 
W90-11314 


MONITORING SOIL EROSION’S IMPACT ON 
CROP PRODUCTIVITY. 

Ohio State Univ., Columbus. Dept. of Agronomy. 
For primary bibliographic entry see Field 4D. 
W90-11315 


SOIL EROSION MANAGEMENT. 
For primary bibliographic entry see Field 4D. 
W90-11392 


RAINFALL INTENSITY AND OVERLAND 
FLOW IN RELATION TO SOIL EROSION 
STUDIES FOR TROPICAL LANDS. 

Melbourne Univ., Parkville (Australia). Agricul- 
tural Engineering Section. 

A. K. Turner, T. A. McMahon, and R. Srikanthan. 
IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 24-31. 8 fig, 4 tab, 15 ref. 


Descriptors: *Overland flow, *Rainfall intensity, 
*Rainfall-runoff relationships, *Soil erosion, 
*Tropical regions, Hydraulics, Soil properties, Soil 
water, Stochastic models, Topography. 


Rainfall is the main cause of soil erosion. Since 
overland flow is partly the result of high-intensity 
rainfall, the measurement and definition of rainfall 
intensity is also basic to all studies of sheet and 
gully erosion. In addition to its dependence on 
rainfall intensity, overland flow depends on a 
number of soil and landscape features which are 
site-specific, namely: (a) the physical, chemical, 
and microbiological nature of the soil, particularly 
its properties of infiltration, slaking (shear 
strength), dispersion, and organic-matter (binder) 
content; (b) antecedent soil-water conditions; (c) 
type and density of vegetative cover, mulch, and 
roughness (cloddiness) of the soil surface; and (d) 
topographic features, including length of flow 
path, slope, and uniformity of slope. Work carried 
out in Australia on (1) the definition of rainfall 
events and ways of stochastically simulating rain- 
fall data and (2) the definition of sheet flows and 
roles of surface roughness and raindrop impact on 
the hydraulics of overland flow is believed to be 
generally applicabie to tropical regions. (See also 
W90-11392) (Creskoff-PTT) 

W90-11395 


PROGRESS IN RESEARCH ON SOIL ERO- 
SION PROCESSES AND A BASIS FOR SOIL 
CONSERVATION PRACTICES. 

Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 

C. W. Rose. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 32-41. 8 fig, 1 tab, 11 ref. 


Descriptors: *Erosion control, *Model studies, 
*Research priorities, *Reviews, *Soil conservation, 
*Soil erosion, Agriculture, Mathematical analysis, 
Mathematical equations, Overland flow, Predic- 
tion. 


The objectives and methodology employed in soil 
conservation research are reviewed. Practical rea- 
sons are given for the desirability of moving on 
from erosion models which summarize a large base 
of experimental data to models which aim to repre- 
sent the processes at work in erosion and deposi- 
tion. A process model of soil erosion and deposi- 
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tion processes is outlined which has received a 
significant amount and range of testing with field 
data. This full model can be substantially simplified 
and yet maintain adequate accuracy in most situa- 
tions of significant erosion. Predictive use of this 
simplified model requires experimental determina- 
tion of two physically defined parameters: (1) the 
efficiency of net entrainment by overland flow and 
(2) the threshold value of stream power. The sim- 
plified model, especially, appears suitable for use in 
interpreting experimentation on soil erosion and in 
the design and assessment of soil-conserving man- 
agement systems for agriculture at any location, of 
any cultural type, and for any scale and type of 
cultivation. The challenge remains to expand expe- 
rience on values of the two parameters and to seek 
alternative ways in which these parameters can be 
measured or predicted. (See also W90-11392) 
(Creskoff-PTT) 

W90-11396 


ASSESSMENT OF SOME SOIL EROSION PRE- 
DICTION MODELS FOR APPLICATION TO 
THE PHILIPPINES. 

Philippines Univ., Diliman, Quezon City. Coll. of 
Engineering. 

R. C. Bruce. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 42-49. 14 ref. 


Descriptors: *Erosion control, *Erosion rates, 
*Mathematical models, *Model studies, *Philip- 
pines, *Soil conservation, *Soil erosion, Land use, 
Performance evaluation, Prediction, Rainfall inten- 
sity. 


With appropriate adaptations, the Universal Soil 
Loss Equation (USLE) or a similar simple and 
easily-used soil erosion equation can be a useful 
planning tool in the Philippines. The influence of 
soil cover and the intensity of Philippine rainfall 
are major factors to consider in applying the 
USLE. Soil erosion susceptibility is a land quality 
that results from the interaction of land use, soil 
slope, and rainfall characteristics, whereby soil 
particles are detached by rainfall impact and 
runoff. The two basic principles involved in using 
parametric models for assessing soil erosion and 
soil erosion susceptibility are: (1) Erosion suscepti- 
bility is determined by climatic aggressivity, resist- 
ance of the land, and human action. (2) Susceptibil- 
ity determination is effective if all modifiable fac- 
tors (land use and management, existing natural 
vegetation) are eliminated and assumed to be 
standard, and the risk evaluated that would be 
involved in certain alternative uses of the land. 
Another approach, the scaling/weighting method 
operates by assigning weights according to the 
relative importance of the variable. This method, 
however, provides only an approximation of the 
degree of soil erosion and is not as accurate as the 
USLE method. For years remote sensing tech- 
niques have been used as one of many tools in 
characterizing and mapping soils. However, the 
utilization of remote sensing for soil erosion studies 
in the Philippines is limited by the age of some of 
the existing imagery, and by the high costs of 
acquiring additional aerial photographs. Erosion 
control practices that sufficiently reduce the 
amount of rainfall, the erosivity of rainfall and the 
susceptibility of the soil to erosion are most effec- 
tive. Cover that protects the soil surface from 
direct impact of raindrops and slows runoff veloci- 
ty is the best single factor for reducing erosion. 
Any practices that work well in other countries in 
controlling soil erosion might work well in the 
Philippines with appropriate modification. Howev- 
er, although erosion control principles are applica- 
ble anywhere, they must be adapted to the local 
conditions. While the practices we observed in 
other places suggest ideas, imaginative soil scien- 
tists and technicians are needed to adapt the ideas 
to the Philippines. Political, social, and economic 
factors may decide the feasibility of a given prac- 
tice. (See also W90-11392) (Creskoff-PTT) 
W90-11397 


METHODS FOR MEASURING SOIL ERO- 
SION: SOME RESULTS FROM SUBTROPICAL 
AND TROPICAL QUEENSLAND. 

Queensland Dept. of Primary Industries, 
Toowoomba (Australia). Soil Conservation Re- 
search Branch. 

R. J. Loch, and D. M. Freebairn. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 57-63. 3 fig, 19 ref. 


Descriptors: *Australia, *Data acquisition, *Ero- 
sion rates, *Soil erosion, *Subtropic zone, *Tropi- 
cal regions, Agricultural practices, Grain crops, 
Rill erosion, Runoff, Sampling, Soil conservation, 
Sugar crops. 


There are essentially three approaches used to 
measure erosion: (1) estimating soil loss from 
changes in elevation of the soil surface; (2) trap- 
ping all soil removed so that it can be measured; 
and (3) sampling sediment in runoff as it passes 
some measuring point. Over the last 10 years, the 
quantity and range of data collected by the 
Queensland (Australia) Department of Primary In- 
dustries have grown rapidly. Two examples of 
such data are presented in detail. (1) Studies in the 
grain-growing areas of the Darling Downs showed 
that rills formed in bare soils at very low dis- 
charges. Because rills formed at such low dis- 
charges on vertisols, contour banks (even at very 
close spacings) would not prevent rills and would 
probably have little effect on erosion between the 
banks. However, stubble retention between con- 
tour banks gives drastic reductions in inter-bank 
erosion. Therefore, it was concluded that the com- 
bination of stubble mulches and contour banks was 
essential; and that either practice on its own was 
likely to be relatively ineffective. Interestingly, as 
far as the farmers are concerned, soil conservation 
may not be the major reason for retaining stubble. 
Instead, they are prepared to retain stubble because 
a number of studies have shown that stubble reten- 
tion increases soil-water storage and crop yield. (2) 
Experience in sugar-cane areas reinforces the 
lesson that soil-conservation measures are often 
adopted by farmers for reasons other than soil 
conservation. Trials have shown dramatic reduc- 
tions in soil loss when trash is retained and tillage 
eliminated. In the drier, southern areas where soil 
moisture can limit cane yield, improvements in 
rainfall infiltration, soil moisture storage, and crop 
yield are the major reasons farmers have adopted 
trash-retention techniques. In the northern, high 
rainfall areas, tillage was a major cost; and the 
reduction in costs with trash retention and reduced 
tillage is the major reason for adoption of these 
management techniques. (See also W90-11392) 
(Creskoff-PTT) 

W90-11399 


FARMING SYSTEMS APPROACH TO SOIL 
EROSION CONTROL AND MANAGEMENT. 
Philippines Univ. at Los Banos. Farming Systems 
and Soil Resources Inst. 

For primary bibliographic entry see Field 4D. 
W90-11400 


ROLE OF BEDROCK GROUND WATER IN 
THE INITIATION OF DEBRIS FLOWS AND 
SUSTAINED POST-FLOW STREAM DIS- 
CHARGE. 

Texas A and M Univ., College Station. Dept. of 
Geology. 

C. C. Mathewson, J. R. Keaton, and P. M. Santi. 
Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. 27, No. 1, p 73-83, February 
1990. 7 fig, 23 ref. USGS Landslide Hazard Reduc- 
tion Program Agreement No. 14-08-0001-A0507 
and Utah Geologic and Mineral Survey Contract 
88-0886. 


Descriptors: *Aquifers, *Bedrock, *Debris flow, 
*Geohydrology, *Groundwater movement, 
*Stream discharge, *Surface-groundwater rela- 
tions, Data acquisition, Drainage patterns, Erosion, 
Flow discharge, Hydraulic profiles, Soil water, 
Springs, Utah. 
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Numerous debris-flow events occurred along the 
Wasatch Front near Salt Lake City, Utah, during 
the springs of 1983 and 1984. Those flows were 
distinctly different from the previous damaging 
flows of 1923 and 1930 which related to the rapid 
melting of an above average snow pack. These 
flows originated as localized failures of colluvial 
sediment on the upper slopes of the Wasatch Front 
which had developed on a Precambrian metamor- 
phic bedrock. Following the debris-flow event, 
‘normally dry streams’ continued to flow well into 
the autumn. These sustained flows suggest drain- 
age of a groundwater reservoir tapped by the slope 
failure and scour of the channel. The supply of 
groundwater contained within the colluvial could 
not sustain the observed stream flow at the canyon 
mouth. Therefore, it is believed that a bedrock 
reservoir provided the source of water for sus- 
tained stream discharges. Field observations and 
mapping indicate that the metamorphic bedrock 
has been highly fractured. Erosion control and 
range management practices following the 1930 
debris-flow events combined with a gradual recov- 
ery of the Salt Lake area moisture balance effec- 
tively recharged this bedrock aquifer. Excess re- 
charge during the rapid spring melt overcharged 
the bedrock aquifer, increased the porewater pres- 
sure in the colluvium at locations of bedrock 
springs and seeps, and led to localized slope fail- 
ures which mobilized the down canyon colluvium 
into debris flows. Drainage of the bedrock aquifer, 
at exposed springs and seeps, maintains the sus- 
tained stream discharge seen at the canyon mouths. 
(Author’s abstract) 

W90-11427 


SUBSURFACE WATER FLOW ON A SLOPE IN 
THE LOAMY REGION OF BELGIUM. 

Ghent Rijksuniversiteit (Belgium). Dept. of Soil 
Physics. 

For primary bibliographic entry see Field 2G. 
W90-11431 


HYDRAULICS OF SEDIMENT-LADEN 
SHEETFLOW AND THE INFLUENCE OF SIM- 
ULATED RAINFALL. 

Guelph Univ. (Ontario). School of Engineering. 
B. T. Guy, W. T. Dickinson, R. P. Rudra, and G. 
J. Wall. 

Earth Surface Processes and Landforms ESPLDB, 
Vol. 15, No. 2, p 101-118, March 1990. 7 fig, 3 tab, 
32 ref. 


Descriptors: *Laminar flow, *Overland flow, 
*Rainfall intensity, *Rainfall-runoff relationships, 
*Sediment transport, *Sheet flow, *Simulated rain- 
fall, Flow discharge, Flow velocity, Hydraulic 
properties, Model studies, Simulation analysis. 


Laminar sheetflows, transporting sediment at their 
capacity rates, both with and without rainfall dis- 
turbance, were investigated. Values of flow depth 
and relative submergence were very small. In the 
flows without rainfall, measured velocities exceed- 
ed the predictions of the smooth surface, clear- 
water laminar model by an average of 12%. Re- 
duced flow resistance due to high sediment con- 
centrations may explain this result. Velocities in 
the rainfall disturbed flows were significantly dif- 
ferent from the predictions of the smooth surface, 
clear-water model, and the velocity reduction due 
to rainfall was about 12%. Although the uniformi- 
ty of rainfall intensity under the single-nozzle rain- 
fall simulator is high, variation of momentum and 
kinetic energy fluxes along the 1.5 m long flume 
was significant. Significant variability likely char- 
acterizes many nozzle-type rainfall simulators, and 
may partially explain the diversity of results that is 
typical of small plot erosion research. Conditions 
of sediment concentration, viscosity, flow depth, 
and surface roughness were similar to those of the 
uniform flows. Raindrops were large compared to 
the flow depth, although drop impacts were rela- 
tively infrequent. At the flume mid-section, the 
measured velocities were insignificantly different 
from velocities predicted by the smooth surface, 
clear-water laminar model. A decrease in flow 
resistance due to high sediment concentrations, as 
postulated for the uniform flow data, may explain 
this result. The non-uniformity of simulated rainfall 
may significantly affect the hydraulics of underly- 


ing flow. The rainfall angle of incidence was 
highly correlated with deviations from expected 
flow velocities in the upper and lower sections of 
the flume. (Chonka-PTT) 

W90-11432 


FLOOD HYDROLOGY AND GEOMORPHIC 
EFFECTIVENESS IN THE CENTRAL APPA- 
LACHIANS. 

Maryland Univ. Baltimore County, Catonsville. 
Dept. of Geography. 

A. J. Miller. 

Earth Surface Processes and Landforms ESPLDB, 
Vol. 15, No. 2, p 119-134, March 1990. 10 fig, 1 
tab, 54 ref. NSF Grant SES-8722442. 


Descriptors: *Appalachian Mountains, *Erosion, 
*Flood discharge, *Flood peak, *Flood plain ero- 
sion, *Flood plains, *Geomorphology, *Historic 
floods, Cheat River, Discharge hydrographs, 
Flood data, Flood drainage, Hydrologic proper- 
ties, Potomac River, Power head. 


Hydrologic records and geomorphic effects of sev- 
eral historic floods in the central Appalachian 
region of the eastern United States were analyzed 
and compared. The most recent of these, occurring 
in November 1985, was the largest ever recorded 
in West Virginia, with peak discharges exceeding 
the estimated 500-year discharge at eight of eleven 
stations in the South Branch Potomac River and 
Cheat River basins. Geomorphic effects on valley 
floors included some of the most severe and wide- 
spread floodplain erosion ever documented and 
exceeded anything seen in previous floods, even 
though comparable or greater rainfall and unit 
discharge have been observed several times in the 
region over the past 50 years. Comparison of dis- 
charge-drainage area plots suggest that the intensi- 
ty and spatial scale of the November 1985 flood 
were optimal for erosion of valley floors along the 
three forks of the South Potomac River. However, 
when a larger geomorphic effectiveness for valley 
floors at drainage areas of 250 to 250 sq km. Unit 
stream power was calculated for the largest re- 
corded flood discharge at 46 stations in the central 
Appalachians. Maximum values of unit stream 
power are developed in bedrock canyons, where 
the boundaries are resistant to erosion and the flow 
cross-section cannot adjust its width to accommo- 
date extreme discharges. The largest value was 
2570 W/sq m record discharge at most stations 
was associated with unit stream power values < 
300 W/sq m but more stations exceeded this value 
in the November 1985 flood than in the other 
floods that were analyzed. Unit stream power at 
indirect discharge measurement sites near areas 
experiencing severe erosion in this and other cen- 
tral Appalachian floods generally exceeded 300 
W/sq m; reach-average values of 200-500 W/sq m 
were calculated for valleys where erosion damage 
was most widespread. Despite these general trends, 
unit stream power is not a reliable predictor of 
geomorphic change for individual sites. Improved 
understanding of flood impacts will require more 
detailed investigation of interactions between local 
site characteristics and patterns of flood flow over 
the valley floor. (Author’s abstract) 
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EVALUATION OF GRAIN SHEAR STRESSES 
REQUIRED TO INITIATE MOVEMENT OF 
PARTICLES IN NATURAL RIVERS. 

Liege Univ. (Belgium). Lab. de Geographie Phy- 
Sique. 

F. Petit. 

Earth Surface Processes and Landforms ESPLDB, 
Vol. ~~ No. 2, p 135-148, March 1990. 3 fig, 4 tab, 
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Descriptors: *Channel morphology, *Hydraulic 
friction, *Hydraulic radius, *River sediments, 
*Roughness coefficient, *Sediment transport, 
*Shear stress, Hydraulic roughness, Mathematical 
analysis, Mathematical equations, River beds. 


Shear stresses were evaluated at different sites on 
two rivers in Belgium. The first (the Rulles) is 
characterized by a pebbly bedload and a meander- 
ing bed with riffles and pools. The second (the 
Rouge Eau) has a sandy rippled bed where mean- 


dering is well developed, but it also has flat gravel- 
ly sectors without a meandering system. Shear 
stresses calculated from friction velocities tau’ 
using a redefined y(1) roughness height parameter 
were compared with total sheer stresses calculated 
from the energy grade line and the hydraulic 
radius(tau). Divergence between these shear 
stresses seems to increase in the presence of bed- 
forms and large-scale irregularities in the channel. 
The tau’/tau ratio is close to 0.5 in the gravelly 
sector of the Rouge Eau and reaches 0.65 in the 
riffles of the Rulles (generally located at the inflec- 
tion point of the meanders). It is < 0.3 in the pools 
of the Rulle River (located in the ioops) and only 
0.2 in the sandy rippled sector of the Rouge Eau. 
Grain and bedform shear stresses were evaluated at 
these sites using different methods. The grain shear 
stress represent on average 30% of the total shear 
stress in the riffles of the Rulles and the gravelly 
sector of the Rouge Eau, but 15% in the pools in 
the Rulles and the sandy sectors of the Rouge Eau. 
However, it emerges from experiments conducted 
with marked pebbles and in situ observations of 
erosion and transport of sandy and gravelly parti- 
cles, that the grain shear stresses are underestimat- 
ed and cannot explain the movements and modifi- 
cations actually observed. Conversely, shear 
stresses calculated from friction velocities at sites 
where erosion actually occurred (or failed to occur 
despite very high velocities) provide a better ex- 
planation of the observed movements. (Author’s 
abstract) 
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MORPHOLOGY INTERACTIONS FOR UNDIS- 

ag STREAMS IN SOUTHEAST ALASKA, 
S.A. 
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VOLVED. 
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The ability of organic matter to reduce initiation of 
soil erosion by splash detachment was investigated 
using soils with grass and peat treatments. Organic 
matter contents were determined, mechanical anal- 
ysis was carried out on organic free soils and the 
proportions of water stable aggregates (WSA) 
were assessed. Splash detachment and aggregate 
breakdown were measured on the same three-repli- 
cate soil samples. The samples were saturated andf 
left overnight on sand tables at 10 cm suction 
before exposing them to the design storm of 27.3 
mm at an intensity of 82 mm per hour for 20 
minutes. The slope of the soil pan was 9%. The 
dry weight of soil thrown out from the splash cups 
during rainfall provides a measure of the reported 
splash detachment. The relationship between or- 
ganic matter and aggregate stability to water dis- 
ruption was positive for soils with grass treatment 
while it was negative for those with peat treat- 
ment. Organic matter from both treatments, how- 
ever, reduced splash detachment by rainfall. This 
reduction was mainly due to its effect in reducing 
aggregate breakdown under raindrop impact. Soils 
with grass did this by increasing aggregate stability 
while peat acted as a mulch on the soil surface. 
This implies that although organic matter always 
reduces splash detachment, different processes may 
be involved, depending on the form of the organic 
matter. Because of the different processes in- 
volved, both negative and positive relationships 
between splash detachment and aggregate stability 
as reported in the literature were obtained for soils 
with grass and peat respectively. (Chonka-PTT) 
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CHANNEL SEDIMENT VARIABILITY ALONG 

A RIVER: A CASE STUDY OF THE SIRET 

RIVER (ROMANIA). 

Statiunea de Cercetari Stejarul, Piatra-Neamt (Ro- 

mania). Geomorphology Lab. 

I. Ichim, and M. Radoane. 

Earth Surface Processes and Landforms ESPLDB, 
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logy, *River sediments, *Sediment distribution, 
*Sediment load, *Siret River, Catchment areas, 
Longitudinal profile, Particle size, River basins, 
River beds, Romania, Sediment transport, 
Streambeds. 


The Siret River has the largest drainage basin 
(42,274 square km) in Romania. It gathers all the 
rivers from the eastern part of the Eastern Car- 
pathians, a fact that causes marked asymmetry of 
the basin. The river is not at grade in the classic 
geomorphologyical sense. The form of the longitu- 
dinal profile and the grain size variability intro- 
duced by the Carpathian tributaries may represent 
the front of a pebble sheet accumulation continu- 
ous with the Moldavian Piedmont formation. The 
river originated on a surface that once was a lake 
bed with formation of fluviodeltaic fans and large 
alluvial fans continuing up to the Quaternary 
period. The continuous large sediment yield of the 
tributaries imposed an eastward river migration, as 
shown by the asymmetrical extinction of the Siret 
terraces and the presence of the Piedmont border. 
The maximum amplitude of this migration exceeds 
20 km. All these points suggest the continuity of 
piedmont gravei sheet formation to the present. 
The limit of the massive presence of gravels in the 
river bed beyond the mountains marks a major 
discontinuity in the longitudinal profile of the 
river. (Chonka-PTT) 
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SUSPENDED SEDIMENT MOVEMENT IN 
THE ESTUARY OF THE GANGES-BRAHMA- 
PUTRA-MEGHNA RIVER SYSTEM. 

Land Reclamation Project 960/1, Outer Circular 
Road, Dhaka (Bangladesh). 
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WAVE REFRACTION PATTERNS AND SEDI- 
MENT TRANSPORT IN MONIFIETH BAY, 
TAY ESTUARY, SCOTLAND. 

National Commission for Wildlife Conservation 
and Development, Riyadh (Saudi Arabia). 

A. M. A. Al-Mansi. 

Marine Geology MAGEA6, Vol. 91, No. 4, p 299- 
312, March 1990. 11 fig, 1 tab, 31 ref. 
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Monifieth Bay in the Tay Estuaries of Scotland is 
floored by unconsolidated sediments dominated by 
medium to fine sands which rest on andesitic or 
sandstone bedrocks. Wave activity dominates the 
shoreline processes, and refraction diagrams con- 
structed for the prevailing southwesterly winds 
show waves sweeping toward the northwest be- 
tween Monifieth and Broughty Ferry. Only short- 
period waves from the southwest cross Aberty 
Sands and they refract to give northwestern 
motion paths in this area. Broughty Ferry and 
Buddon Ness beaches have simple patterns of sand 
movement. On both beaches, when the waves ap- 
proach from the southeast toward the coast, the 
sand is moved toward the west. In contrast, waves 
from the west move the sand in the opposite direc- 
tion, i.e. to the east. However, in the outermost 
past of the bay, at Buddon Ness, the light and 
moderate winds from up estuary do not induce 
waves which move sand eastward because of inter- 
ference factors caused by the intersection of waves 
from the North Sea with waves from the west. 
Injection and recovery of fluorescent tracers at 
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many sites under a range of tidal and wind condi- 
tions suggested that the volume of sand transport- 
ed in the intertidal zone ranges from 4.15 cubic 
cm/s to 129.76 cubic cm/s along the beach. The 
complex bottom geomorphology of Monifieth Bay 
leads to differential potential wave erosion, de- 
pending on the level of the tide and wave direc- 
tion. Especially at low water, waves from the 
southwest are refracted and create divergent paths 
of sediment movement, defining a zone of potential 
erosion. Waves from the southeast, however, trans- 
port the sediment in a uniformly westerly direction 
along the coast. In general, the sand transport in 
the Tay Estuary is parallel to the coastline, the 
amount of material transported at each site being 
dependent on the wave energy and the tidal cur- 
rents. (Chonka-PTT) 
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Eidgenoessische Anstalt fuer Wasserversorgung, 
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bendorf (Switzerland). 
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DIFFUSION MODELS APPLIED TO CHAN- 
NEL DEGRADATION. 

Willing and Partners, Canberra (Australia). 
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Journal of Hydraulic Research JHYRAF, Vol. 24, 
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matical models, *Model studies, Aggradation, 
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The application of the diffusion model to bed 
degradation due to sudden cessation of sediment 
supply to an alluvial system was investigated and 
the limitations of the model noted. Experiments 
indicate that local maximum scour depths do not 
occur at the upstream end of an erodible reach. 
This was accounted for by modifying the diffusion 
model to include a mobile upstream boundary 
scheme. The modified model was calibrated using 
bedload sediment transport data and diffusion coef- 
ficient values of best fit obtained. Significant differ- 
ences between calibrated and predicted diffusion 
coefficient values were obtained. Measured and 
predicted bed profiles also were compared. It was 
shown that adoption of a typical predicted value of 
the diffusion coefficient resulted in grossly under- 
estimated scour depths. Diffusion models that 
appear to work satisfactorily for aggradation 
cannot be applied with the same confidence for 
degradation studies. It is recommended that a nu- 
merical model that allows for a mobile upstream 
boundary and both temporal and spatial lag effects 
be used for predictions of scour depths and non- 
equilibrium sediment transport rates, particularly 
for cases of degradation. (Rochester-PTT) 
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COMPREHENSIVE GENERALIZED STUDY 
OF SCOUR AT CANTILEVERED PIPE OUT- 
LETS: II. RESULTS. 

Agricultural Research Service, Stillwater, OK. 
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SPATIAL LAG EFFECTS IN BED LOAD SEDI- 
MENT TRANSPORT. 
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transport, *Spatial lag effects, Mathematical equa- 
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Spatial lag effects, which are viewed as the inabil- 
ity of an alluvial system to overcome immediately 
the presence of constrained sediment boundary 
conditions, were investigated under bed load sedi- 
ment transport conditions. An equation that char- 
acterizes spatial lag effects and two theoretical 
spatial lag coefficient relations were investigated 
experimentally. Values of the spatial lag coefficient 
obtained from experimental data were compared 
with the theoretical relations and one relation is 
recommended. A numerical model incorporating 
the spatial lag equation was formulated. The per- 
formance of the model was tested against data 
measured by a previous investigator. The ability of 
the model to successfully predict the spatial and 
temporal variation of the mean bed elevation and 
bed load transport rate under steady flow, non- 
equilibrium conditions was verified. (Author’s ab- 
stract) 
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ANALYSIS OF FINE PARTICLE CONCENTRA- 
TIONS IN A COMBINED VORTEX. 

Concordia Univ., Loyola Campus, Montreal 
(Quebec). Dept. of Mechanical Engineering. 
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VON-KARMAN COEFFICIENT IN SEDIMENT 
LADEN FLOW. 

King Saud Univ., Riyadh (Saudi Arabia). Coll. of 
Engineering. 
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Journal of Hydraulic Research JHYRAF, Vol. 27, 
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rents, Spiral flow, Velocity profile. 


The Von Karman coefficient (VKC) in sediment- 
laden flow is important in river engineering. It is 
used mostly in Prandtl’s logarithmic law to evalu- 
ate the vertical velocity profile of the flow. The 
behavior of the VKC in sediment-laden flow in 
straight and in curved reaches of smooth, rectan- 
gular rigid-boundary open channels was studied 
experimentally. The investigation showed the 
effect of varying the Reynolds number of sediment 
laden flow, the suspended sediment concentration 
in the flow, the radius-breath ratio of the channel, 
and the central angle of the bend. With increasing 
mean sedimentation concentration, the VKC de- 
creases in flows with Reynolds numbers less than 
700,000, but increases in flows having Reynolds 
numbers above 700,000. The VKC increases as 
Reynolds number increases in straight streams. 
The value of the VKC in curved streams is higher 
than in straight streams; this is true in either clear 
or sediment-laden streams. The relative value of 
the VKC (defined as the ratio of the VKC in a 
curved channel cross-section to that in the flow in 
a straight channel cross-section) increases as the 
amount of suspended sediment in the flow in- 
creases, as the Reynolds number of the flow de- 
creases, as the angle of bend increases, as the mean 
radius-breadth ratio of the curved section de- 
creases, and as the strength of spiral motion at a 
curved channel cross-section increases. The 
strength of spiral motion at a cross-section in a 
curved channel increases as the angle of bend of 
the channel increases, as mean radius-breadth ratio 
of the channel decreases, and as the Reynolds 
number of the channel flow decreases. In clear 
water flow in straight channels, the VKC is inde- 
pendent of the Reynolds number of the flow. In 
sediment-laden flow in a curved channel, the rela- 
tive VKC depends on the Reynolds number of the 
flow up to a limit affected by the characteristics of 
the curved channel and by the concentration of 
suspended sediment in the flow. (Rochester-PTT) 
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TRANSPORT OF SEDIMENTS: ANALYTICAL 
SOLUTION. 
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All important sediment transport formulas have an 
empirical approach. An analytical approach is pre- 
sented that enables the prediction of sediment 
transport. A total sediment load equation was de- 
veloped based on a balance of power between the 
total power in a stream and the power expended to 
erode and transport sediments, plus the power 
dissipated in other ways. The equations are rela- 
tively simple and the procedure for calculation has 
been facilitated by means of graphs. Shield’s and 
Duboys’ formulas were obtained from the concepts 
established by deducing the proposed equation. 
Also, a formula similar to those of Yang’s unit 
stream was deduced. A comparison of the data 
from several flumes and rivers indicated that the 
proposed equations are accurate. Comparison of 
the present equation with the results obtained by 
some other formulas shows that the proposed 
equation provides similar results and is more accu- 
rate under both field and laboratory conditions. 
(Rochester-PTT) 
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RAINFALL AND SOIL DETACHMENT. 
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The literature is reviewed on the process of water 
drop impact (WDI) on dry or wet surfaces and 
splash soil loss due to WDI. It appears that WDI 
generates a large instantaneous pressure of a mag- 
nitude comparable to water hammer pressure. 
However, this pressure lasts only for a short time 
and decays within milliseconds. Published studies 
on soil loss due to WDI show that splash soil loss 
is largest when the soil is covered with a thin film 
of water. This feature was employed to develop a 
soil detachment mathematical model based on 
eroding pressure. The model parameters were ob- 
tained from published data. The characteristics of 
the pressure generated by the model agree with 
published observations. When applied to soil loss, 
the model appears to provide encouraging results. 
Further experimental data are needed before the 
model can be used with confidence. (Author’s ab- 
stract) 
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VEGETATION AFTER DISTURBANCES BY 
DEBRIS FLOWS IN OREGON. 
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123, No. 2, p 282-291, April 1990. 5 tab, 44 ref. 
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Debris flows are a major cause of disturbance to 
riparian vegetation in humid mountainous areas. 
Three debris flows in the western Oregon Cas- 
cades were sampled near the end of the first grow- 
ing season following disturbance. Vegetative re- 
growth accounted for 77% of the initial re-estab- 
lishment of cover, but 67% of the individuals were 
seedlings. Surface deposit characteristics and inten- 
sity of scour were the most important influences on 
debris flow revegetation. Total cover(15%) and 
vegetative regrowth(14% cover, 28 shoots/sq m) 
were highest on light intensity scour. Seedling 
establishment was highest on gravel and fine de- 


posits(2-3% cover, 37-46 seedlings/sq m). In con- 
trast to previous studies which highlighted the role 
of seedlings, revegetation patterns in these debris 
flows were determined by the response of both 
vegetative sprouts and seedlings. (Author’s ab- 
stract) 
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MANAGEMENT CHALLENGE OF GRAND 
ANSE BEACH EROSION, GRENADA, WEST 
INDIES. 
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GEOMORPHOLOGICAL BASIS OF BEACH 
RESORT SITES: SOME MALAYSIAN EXAM- 
PLES. 

National Univ. of Singapore. Dept. of Geography. 
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Ocean & Shoreline Management OSMAE6, Vol. 
13, No. 2, p 127-147, 1990. 7 fig, 1 tab, 32 ref. 
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The erosion problem faced by many beach resorts 
can often be attributed to the omission or inad- 
equate consideration of the coastal geomorphology 
of the resort sites. The existing and potential beach 
resort sites on the east coast of Peninsular Malaysia 
were evaluated on a geomorphological basis. The 
evaluation of the aspects of the coastal environ- 
ment relevant to the resort sites included the 
beach, backshore, nearshore zone, hinterland, 
vegetation, rivers and monsoons. Several types of 
beach resort sites were identified: zetaform bays 
with a protected upcoast curve in the lee of a 
headland; non-zetaform bays which are usually 
small; barrier beaches which are straight and ex- 
posed; low linear coasts; sandy spits; and estuaries. 
This typology can be used as a guide for future 
resort development. (Author’s abstract) 
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SEDIMENT-WATER INTERACTION IN A 
SMALL STREAM: ADSORPTION OF 137CS BY 
BED LOAD SEDIMENTS. 
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SEDIMENT TRANSPORT IN A _ SMALL 
STREAM BASED ON 137CS INVENTORIES OF 
THE BED LOAD FRACTION. 

Utah Univ., Salt Lake City. Dept. of Geology and 
Geophysics. 

R. W. Sobocinski, T. E. Cerling, S. J. Morrison, 
and I. L. Larsen. 

Water Resources Research WRERAQ, Vol. 26, 
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Sediment transport was examined in White Oak 
Creek, a small third-order stream in eastern Ten- 
nessee, whose sediments have been contaminated 
by the irreversible adsorption of 137Cs. Sediment 
cores taken downstream from a point contamina- 
tion source record the recent history of sedimenta- 
tion and contamination in the creek. Sediment size 
distinguishes between different sedimentation 
events. The contamination profile developed since 
the last contamination event was used to estimate 
the time of the most recent sedimentation event 
which agrees with higher than normal periods of 
discharge measured by weirs on the creek. It is 
likely that at least seven major bed load transport 
events occurred during 1985 and 1986. Total in- 
ventories of 137Cs in the bed load fraction were 
measured for six different size fractions for the 


cores. The 137Cs concentration at any point in the 
creek is due to contaminated sediment transported 
to that location and subsequent contamination by 
137Cs adsorbed directly from streamwater. The 
irreversible nature of 137Cs adsorption onto the 
sediments of White Oak Creek means that 137Cs 
can be used as a particle tracer in this system. 
Sediment transport in White Oak Creek was mod- 
eled by using a general transport model that has 
terms for dispersion, velocity, adsorption and ra- 
dioactive decay. For White Oak Creek, maximum 
velocities of 265, 215, 170, and 160 m/y were 
estimated for the 1-2, 2-4, 4-8, and 8-16 mm size 
fractions, respectively. (See also W90-11645) (Au- 
thor’s abstract) 
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Predicting the adjustment of the inlet morphology 
after a storm event and in particular, whether the 
inlet will close or will remain open requires a 
detailed knowledge of the sedimentary processes in 
the vicinity of the inlet. The gorge stability of 
inlets connecting the same bay to the ocean is 
analyzed. The basic premise is that when the tidal 





maximum of the bottom shear stress in an inlet is 
larger than the equilibrium shear stress the inlet is 
in a scouring mode and when smaller than the 
equilibrium shear stress the inlet is in a shoaling 
mode. The tidal maximum of the bottom shear 
stress equals the equilibrium shear stress when the 
inlet is in equilibrium with the hydraulic environ- 
ment. An inlet is called stable when after a small 
change, the cross-sectional area returns to its equi- 
librium value. Using a linearized lumped-parameter 
model for the flow in the inlets, it is shown that for 
a two-inlet bay system neither of the two inlets can 
be stable. This implies that when assuming the 
inlets to be in equilibrium with the hydraulic envi- 
ronment, a small change in the cross-sectional area 
of one or both of the inlets will result in the closure 
of one or both of the inlets. Starting with the 
results for the two-inlet bay system, is suggested 
that a similar conclusion holds for multiple inlets, 
such as ultimately, all inlets will close or, at best, 
one will remain open. (Mertz-PTT) 

W90-11935 


RE-EVALUATION OF ANTEVS’ NEW ENG- 
LAND VARVE CHRONOLOGY AND NEW RA- 
DIOCARBON DATES OF SEDIMENTS FROM 
GLACIAL LAKE HITCHCOCK. 

Tufts Univ., Medford, MA. Dept. of Geology. 
J. C. Ridge, and F. D. Larsen. 

Geological Society of America Bulletin 
BUGMAF, Vol. 102, No. 7, p 889-899, July 1990. 
4 fig, 46 ref. 


Descriptors: *Dating, *Glacial lakes, *Paleohydro- 
logy, *Paleolimnology, *Radioactive dating, *Se- 
dimentology, *Stratigraphy, *Varve chronology, 
Glaciation, Lake Hitchcock, New England. 


A new varve record from sediments of glacial 
Lake Hitchcock in the Connecticut River Valley 
along Canoe Brook in Vermont matches and pro- 
vides a test of Antevs’ New England varve chro- 
nology for a span of more than 530 years. Antevs’s 
methods of correlation as well as construction of 
the varve chronology appear to be valid. The 
varve record at Canoe Brook indicates weather- 
controlled variations in meteoric (nonglacial) dis- 
charge as well as glacial runoff. Organic sediments 
from the Canoe Brook site lie 460-470 couplets 
above the base of the section and were deposited 
about 500 years after deglaciation. The organic 
sediment was radiocarbon dated at 12,355 yr B.P., 
12,455 yr B.P., and 12,915 yr B.P. These dates 
provide the first real calibration of the New Eng- 
land varve chronology. The dates place the incep- 
tion of Lake Hitchcock in central Connecticut 
prior to 15,600 yr B.P. and deglaciation of the 
Canoe Brook site at about 12,900 yr B.P. An 
abrupt change in sediment types and thickness of 
varves 50 years above the radiocarbon dates (about 
12,400 yr B.P.) corresponds to a basin-wide change 
in the New England varve chronology and records 
the initial breaching of the dam for Lake Hitch- 
cock at Rocky Hill, Connecticut. Nonglacial lakes, 
lower than Lake Hitchcock, persisted in the north- 
ern Connecticut Valley until at least 400 years 
after the incursion of marine waters into the Cham- 
plain Valley. (Author’s abstract) 

W90-11978 


FROST DISTRIBUTION AND OCCURRENCE 
ON A RANGELAND WATERSHED IN SOUTH- 
WEST IDAHO. 

Idaho Univ., Moscow. 

For primary bibliographic entry see Field 2C. 
W90-11988 


2K. Chemical Processes 


EVALUATION OF LIGHTNING AND 
CORONA DISCHARGE ON THUNDERSTORM 
AIR AND PRECIPITATION CHEMISTRY. 
Argonne National Lab., IL. Environmental Re- 
search Div. 

D. L. Sisterson, and Y. P. Liaw. 

Journal of Atmospheric Chemistry JATCE2, Vol. 
10, No. 1, p 83-96, January 1990. 3 tab, 66 ref. 
DOE Contract W-31-109-Eng-38. 


Descriptors: *Acid rain, *Chemistry of precipita- 
tion, *Lightning, *Thunderstorms, Air pollution, 
Chemical interactions, Nitrogen, Nitrogen com- 
pounds, Ozone, Path of pollutants, Sulfides. 


Lightning and corona discharge chemistry and 
physics literature were synthesized to provide a 
best estimate for the integrated effect of cloud-to- 
ground lightning, intracloud lightning, and corona 
discharge from ice particles and water droplets on 
a local NO budget and precipitation chemistry for 
an idealized thunderstorm. The cloud volume con- 
centration of NO (the predominant chemical spe- 
cies produced by lightning), assuming all flashes 
occurred simultaneously in an undiluted, idealized 
storm volume of 1,500 cu km, is approximately 0.8 
ppbv at standard temperature and pressure. Uncer- 
tainties are present at the thunderstorm-scale, and 
the global scale, and are also caused by precipita- 
tion chemistry effects. NO production values (an 
average of field, theoretical, and laboratory obser- 
vations) are used to scale theoretical estimates of 
other chemical species produced by lightning that 
can be scavenged by precipitation. In terms of 
chemical production, the peak current intensity 
associated with intracloud lightning (ICL) is un- 
certain, but it is likely to be less than peak current 
values for cloud-to-ground lightning (CGL). Argu- 
ments have been presented suggesting that ICL 
may contribute 20% of the NO produced by CGL 
in mid-latitudes. In terms of NO production for 
this study, one CGL flash is the equivalent of two 
CGL return strokes; this takes into consideration, 
on the average, the potential contribution by ICL. 
This assumption leads to about 20% contribution 
to the global total nitrogen budget, which is con- 
sistent with the literature. (Geiger-PTT) 
W90-10557 


NITRATE CONCENTRATIONS IN SNOW 
FROM REMOTE AREAS: IMPLICATION FOR 
THE GLOBAL NOX FLUX. 

New Hampshire Univ., Durham. Inst. for the 
Study of Earth, Oceans and Space. 

For primary bibliographic entry see Field 5B. 
W90-10570 


HYDROGEN PEROXIDE DECAY IN WATERS 
WITH SUSPENDED SOILS: EVIDENCE FOR 
BIOLOGICALLY MEDIATED PROCESSES. 
Florida International Univ., Miami. Drinking 
Water Research Center. 

W. J. Cooper, and R. G. Zepp. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 5, p 888-893, May 
1990. 3 tab, 32 ref. 


Descriptors: *Biodegradation, *Hydrogen perox- 
ide, *Water chemistry, Chemical reactions, En- 
zymes. 


Hydrogen peroxide decay studies have been con- 
ducted in suspensions of several well characterized 
soils and in natural water samples. Kinetic and 
product studies indicated that the decay was bio- 
logically mediated, and could be described by 
pseudo first-order rate expressions. At an initial 
H202 concentration of 0.5 microM, the hydrogen 
peroxide half-life varied from 1 to 8 h. The decay 
was inhibited by thermal and chemical sterilization 
of the soils. Peroxidase activity was inferred in 
several natural water samples, where the suspend- 
ed particles catalyzed the oxidation of p-anisidine 
by hydrogen peroxide. The mass spectrum of the 
major reaction product indicated that it was the 
dimer, possibly benzoquinone-4-methoxyanil, a 
product that also was observed from the horserad- 
ish peroxidase-catalyzed oxidation of p-anisidine 
by hydrogen peroxide. (Author’s abstract) 
W90-10717 


DENITRIFICATION IN SEDIMENTS FROM 
THE HYPORHEIC ZONE ADJACENT TO A 
SMALL FORESTED STREAM. 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

J. H. Duff, and F. J. Triska. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 6, p 1140-1147, June 
1690. 9 fig, 1 tab, 35 ref. 
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Descriptors: *Chemical interactions, *Denitrifica- 
tion, *Forest hydrology, *Forest watersheds, 
*Sediment analysis, *Water chemistry, Acetylene, 
Alder trees, Dissolved oxygen, Nitrates, Organic 
carbon, Redwood trees, Riparian land. 


Denitrification was assayed by the acetylene block- 
age technique in hyporheic sediments. Samples 
were obtained along transects perpendicular to the 
stream at two sites: (1) the base of a slope dominat- 
ed by old-growth redwood and (2) the base of a 
slope dominated by alder regenerating from a 
clearcut in 1965. Denitrification was evident at in 
situ nitrate concentrations from all locations tested. 
Activity was stimulated by nitrate, but nitrate plus 
glucose had no additional effect. Denitrifying po- 
tentials increased with increasing distance from the 
stream channel. Dissolved oxygen was 100% of 
the concentration expected in equilibrium with the 
atmosphere in water obtained from monitoring 
wells immediately adjacent to the stream, but was 
as low as 7% of the expected value in water 11.4m 
inland. Both nitrate and dissolved organic carbon 
decreased over the summer in wells at the base of 
the alder-forested slope. A 48-h injection of nitrate- 
amended stream water into hyporheic water 8.4 m 
ialand stimulated nitrous oxide production in the 
presence of acetylene. Nitrous oxide, generated as 
nitrate, and acetylene were co-transported to a 
well 13 m down-gradient. The acetylene-block ex- 
periments coupled with the chemistry data suggest 
that denitrification can modify the chemistry o! 
water during passage through the hyporheic zone 
(Author’s abstract) 

W90-10725 


CHEMISTRY OF URANIUM, THORIUM, AND 
RADIUM ISOTOPES IN THE GANGA-BRAH- 
MAPUTRA RIVER SYSTEM: WEATHERING 
PROCESSES AND FLUXES IN THE BAY OF 
BENGAL, 

Physical Research Lab., Ahmedabad (India). 

M. M. Sarin, S. Krishnaswami, B. L. K. 
Somayajulu, and W. S. Moore. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 54, No. 5, p 1387-1396, May 1990. 8 fig, 4 tab, 
36 ref. NSF Grants INT-8117218 and INT- 
8218434. 


Descriptors: *Bay of Bengal, *Brahmaputra River, 
*Ganges River, *Radium, *Solute transport, *Tho- 
rium, *Uranium, *Water chemistry, *Weathering, 
Actinide elements, Erosion, Geologic erosion, 
India, River sediments, Rivers, Sediment chemis- 
try. 


The most comprehensive data set on uranium, tho- 
rium, and radium isotopes in the Ganga-Brahmapu- 
tra, one of the major river systems of the world, is 
reported. The dissolved U238 concentration in 
these river waters ranges between 0.44 and 8.32 
micrograms/L, and it exhibits a positive correla- 
tion with major cations (Na, K, Mg, Ca). The 
U238/(Sum of cations) ratio in waters is very 
similar to that measured in suspended sediments, 
indicating congruent weathering of uranium and 
major cations. The regional variations observed in 
the U234/U238 activity ratio are consistent with 
the lithology of the drainage basins. The lowland 
tributaries draining through the igneous and meta- 
morphic rocks of the Deccan Traps and the Vind- 
hyan-Bundelkhand Plateau, have a U234 to U238 
ratio in the range 1.16 to 1.84. This range is signifi- 
cantly higher than the near equilibrium ratio (about 
1.05) observed in the highland rivers which drain 
through sedimentary terrains. The striking feature 
of the radium isotopes data is the distinct differ- 
ence in the Ra228 and Ra226 abundances between 
the highland and lowland rivers. The lowland 
waters are enriched in Ra228 while the highland 
waters contain more Ra226. This difference mainly 
results from the differences in their weathering 
regimes. The discharge-weighted mean concentra- 
tion of dissolved U238 in the Ganga (at Patna) and 
in the Brahmaputra (at Goalpara) are 1.81 and 0.63 
micrograms/L, respectively. The Ganga-Brahma- 
putra river system constitutes the major source of 
dissolved uranium to the Bay of Bengal. These 
rivers transport annually about 1000 tons of urani- 
um to their estuaries, about 10% of the estimated 
global supply of dissolved uranium to the oceans 
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via rivers. The high intensity of weathering of 
uranium in the Ganga-Brahmapura River system 
can also be deduced from the Th232/U238 and 
Th230/U238 activity ratios measured in the sus- 
pended sediments. The flux of excess Th230 sup- 
plied to the Bay of Bengal via these river sedi- 
ments is about six times more than its in situ 
production from seawater in the entire Bay of 
Bengal. (Hoskin-PTT) 

W90-10742 


210PB AND 137CS CHRONOLOGY OF SEDI- 
MENTS FROM SMALL, SHALLOW ARCTIC 
LAKES. 

Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

For primary bibliographic entry see Field 2J. 
W90-10743 


EFFECT OF PARTICLE SIZE ON TRANSI- 
TION METAL CONCENTRATIONS IN THE 
CHANGJIANG (YANGTZE RIVER) AND THE 
HUANGHE (YELLOW RIVER), CHINA. 
Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field 5B. 
W90-10745 


CONTENT OF CHLORIDE, NITRATE, AND 
SULPHATE IN SNOW SAMPLES COLLECTED 
FROM THE SNOWY MOUNTAIN REGION OF 
AUSTRALIA. 

Commonwealth Scientific and Industrial Research 
Organization, Sutherland (Australia). Analytical 
Chemistry Section. 

For primary bibliographic entry see Field 5B. 
W90-10746 


ASSESSMENT OF THE CHEMICAL AND 
PHYSICAL PROPERTIES OF ADARI SPRING 
IN BAHRAIN. 

Arabian Gulf Univ., Manama (Bahrain). 

I. M. Madany, and M. S. Akhter. 

Environment International ENVIDV, Vol. 16, No. 
3, p 297-300, 1990. 2 tab, 16 ref. 


Descriptors: *Groundwater chemistry, *Ground- 
water quality, *Saline water intrusion, *Spring 
water, *Water analysis, *Water chemistry, *Water 
quality, Acidity, Alkalinity, Bahrain, Calcium, 
Chlorides, Dissolved solids, Drinking water, Elec- 
trical conductivity, Fluorides, Hardness, Hydrogen 
ion concentration, Iron, Magnesium, Manganese, 
Nitrates, Phosphates, Potassium, Sodium, Sulfates, 
Water sampling. 


Water quality for Adari Spring in Bahrain has been 
investigated from November 1986 to November 
1987. A total of 24 chemical and physical param- 
eters including pH, electric conductivity, alkalini- 
ty, acidity, hardness, calcium, magnesium, sodium, 
potassium, sulfate, chloride, nitrate, phosphate, flu- 
oride, iron, manganese, and total dissolved solids 
were analyzed. The following concentrations: 
chloride (1721-2724 mg/L), sodium (810-1240 mg/ 
L), sulfate (500-514 mg/L), total dissolved solids 
(4270-6300 mg/L) and hardness (1030-1650 mg/L) 
indicate that the water is unacceptable for domes- 
tic purposes. Saline water and other pollutants are 
entering Adari Spring and deteriorating its quality. 
For recreational purposes this water could be 
harmful. However, the water could be used for 
agricultural purposes, particularly for date planta- 
tions which can tolerate high salinity in water. 
(Author’s abstract) 

W90-10752 


INDEXING GAS TRANSFER IN SELF-AER- 
ATED FLOWS. 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 5G. 
W90-10765 


OXIDATION STATES OF ARSENIC IN WELL- 
WATER FROM A CHRONIC ARSENICISM 
AREA OF NORTHERN MEXICO. 


Instituto Politecnico Nacional, Mexico City. Dept. 
de Farmacologia y Toxicolgia. 

L. M. Del Razo. M. A. Arellano, and M. E. 
Cebrian. 

Environmental Pollution ENPOEK, Vol. 64, No. 
2, p 143-153, 1990. 4 fig, 2 tab, 24 ref. 


Descriptors: *Arsenic, *Groundwater pollution, 
*Mexico, *Public health, *Well water, Aquifers, 
Epidemiology, Pollutant identification, Rural 
areas, Toxicity, Water pollution effects. 


Aquifers in the Region Lagunera in northern 
Mexico are heavily contaminated with arsenic. 
The range of total arsenic concentrations in 128 
water samples analyzed was 0.008 to 0.624 mg/L, 
with concentrations > 0.05 mg/L found in 50% of 
them. Approximately 400,000 people living in rural 
areas were exposed to high As concentrations. 
Most of the As was in inorganic form, with penta- 
valent arsenic (As(V)) the predominant species in 
93% of the samples. In 36% of the samples, how- 
ever, variable percentages (20-50%) of trivalent As 
(As(IID) were found. Organic arsenicals were 
present in very small amounts. Since As(III) is 
several times more toxic than As(V), it was sug- 
gested that periodic studies be performed on the 
As(III/As(V) ratio in wells whose total As con- 
centrations are above 0.05 mg/L, in combination 
with epidemiological studies to evaluate possible 
differences in health effects produced by different 
As species. (Author’s abstract) 

W90-10778 


QUANTITATIVE METHOD FOR DETERMI- 
NATION OF TRACE METAL CONCENTRA- 
TIONS IN SEDIMENTARY PYRITE. 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

M. A. Huerta-Diaz, and J. W. Morse. 

Marine Chemistry MRCHBD, Vol. 29, No. 2-3, p 
119-144, May 1990. 6 fig, 9 tab, 63 ref. NSF Grants 
OCE-8510055 and OCE-8817431. 


Descriptors: *Chemical analysis, *Diagenesis, 
*Pollutant identification, *Pyrite, *Sediment analy- 
sis, *Trace metals, *Water pollution sources, Baffin 
Bay, Chemical interactions, Iron, Marine sedi- 
ments, Mississippi River, Sediment chemistry, 
Texas. 


Trace metals commonly undergo chemical diagen- 
esis in anoxic sediments from association with 
metal oxides, organic matter, and other reactive 
components to coprecipitates with authigenic 
pyrite. Whereas this process has long been recog- 
nized as a major aspect of trace metal diagenesis, 
no satisfactory method for quantifying trace metal 
concentrations in sedimentary pyrite has been 
available. A new method is presented, derived 
from the Lord technique, for the quantitative ex- 
traction of trace metals from sedimentary pyrite. 
The new method involves the sequential leaching 
of sediments using 1 M HCI (reactive fraction), 10 
M HF (silicate fraction) and concentrated HNO3 
(pyrite fraction). Examples are presented of the 
application of this new method to irace metal 
diagenesis in two different sedimentary marine en- 
vironments: Baffin Bay, TX, and the Mississippi 
Delta. To establish the relation between the trans- 
fer of Fe and the trace metal of interest to the 
pyrite phase, the degree of pyritization (DOP) was 
compared with the newly introduced degree of 
trace metal pyritization (DTMP). Results obtained 
by combining these two operationally defined pa- 
rameters indicate that transition metals exhibit a 
trend of increasing DTMP with increasing DOP, 
whereas DTMP values for class B metals remain 
essentially constant with increasing DOP levels. 
(Author’s abstract) 

W90-10802 


LITHIUM--A NEW APPROACH FOR THE 
GRANULOMETRIC NORMALIZATION OF 
TRACE METAL DATA. 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Dept. of Fisheries and Oceans. 

For primary bibliographic entry see Field 5A. 
W90-10803 


PHOTOSENSITIZED OXIDATION OF BRO- 
MIDE IN DEAD SEA WATER. 

Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. de Chimie Physique. 

M. Gratzel, and M. Halmann. 

Marine Chemistry MRCHBD, Vol. 29, No. 2-3, p 
169-182, May 1990. 5 fig, 5 tab, 32 ref. 


Descriptors: *Bromides, *Chemical reactions, 
*Dead Sea, *Oxidation, *Photochemistry, *Saline 
water, *Water chemistry, Acidification, Acidity, 
Brines, Chemical interactions, Dissolved organic 
carbon, Hydrocarbons, Molecular _ structure, 
Oxygen. 


The photosensitized oxidation of bromide ions in 
acidified oxygenated Dead Sea water was studied 
by illumination with natural sunlight and with arti- 
ficial light sources. No measurable oxidation of 
bromide to bromide was observed in the dark, in 
the absence of oxygen (or air), or without acidifi- 
cation of the brine. The rate of oxidation was 
enhanced by increasing acidity, and occurred also 
in sunlight-illuminated air-bubble films of the brine, 
simulating reactions at the sea-air interface. Some 
photo-oxidation was observed even in the absence 
of added photosensitizers or added acid, producing 
a non-volatile oxidant. The photo-oxidation of bro- 
mide was not inhibiied by the addition of 1,4- 
diazabicyclo-(2,2)-octane {(DABCO), indicating 
that single oxygen is probably not involved as an 
intermediate in this reaction. A search for dis- 
solved organic compounds in the Dead Sea brine 
by n-hexane extraction and gas chromatography- 
mass spectrometry showed the presence of several 
distinct species with nass:charge ratio values of 
308-378. These molecular weights are compatible 
with those of some saturated and some mono- 
unsaturated or monocyclic-saturated hydrocar- 
bons. The observed photo-oxidation of bromide in 
the brine, which involves its natural photosensitiz- 
ing properties, suggests a possible mechanism for 
the abiotic generation of halogenated organic com- 
pounds in the marine environment. The rate of 
photo-oxidation of bromide in the brine was mark- 
edly increased by the addition of aromatic ketones, 
such as anthraquinone derivatives. (Author’s ab- 
stract) 

W90-10804 


ALUMINUM SOLUBILITY IN ORGANIC SOIL 
HORIZONS FROM NORTHERN AND SOUTH- 
ERN FORESTED WATERSHEDS. 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

For primary bibliographic entry see Field 5B. 
W90-10825 


ALUMINUM SOLUBILITY, CALCIUM-ALU- 
MINUM EXCHANGE, AND PH IN ACID 
FOREST SOILS. 

Colorado State Univ., Fort Collins. Dept. of 
Agronomy. 

For primary bibliographic entry see Field 5B. 
W90-10826 


SEASONAL TRENDS OF COPPER SEDIMEN- 
TATION IN LAKE ORTA (ITALY). 

Istituto di Ricerca sulle Acque, Brugherio (Italy). 
For primary bibliographic entry see Field SB. 
W90-10837 


SEDIMENTARY TRACE METALS IN LAKES 
IN IBADAN, NIGERIA. 

Ibadan Univ. (Nigeria). Dept. of Chemistry. 

For primary bibliographic entry see Field 2H. 
W90-10838 


VERTICAL DISTRIBUTION OF URANIUM 
MILL TAILINGS CONTAMINANTS IN LANG- 
LEY BAY, LAKE ATHABASCA SEDIMENTS. 
National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

For primary bibliographic entry see Field 5B. 
W90-10839 





SPATIAL DISTRIBUTION PATTERNS OF 
METALS IN THE SURFACE SEDIMENTS OF 
LAKE ORTA (ITALY). 

Istituto Italiano di Idrobiologia, Pallanza (Italy). 
For primary bibliographic entry see Field 5B. 
W90-10841 


CONTRASTING BEHAVIOUR OF MANGA- 
NESE IN THE SURFICIAL SEDIMENTS OF 
THIRTEEN SOUTH-CENTRAL ONTARIO 


Toronto Univ. (Ontario). Dept. of Zoology. 
For primary bibliographic entry see Field 5B. 
W90-10842 


NICKEL DIAGENESIS AND PARTITIONING 
IN LAKE SEDIMENTS. 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

For primary bibliographic entry see Field 5B. 
W90-10844 


DISTRIBUTION AND CLASSIFICATION OF 
METAL SPECIES IN SOIL LEACHATES., 
Queen’s Univ., Kingston (Ontario). Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W90-10846 


DEPOSITION AND TRANSPORT OF TRACE 
METALS IN AN ACIDIFIED CATCHMENT OF 
CENTRAL ONTARIO. 

Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

For primary bibliographic entry see Field 5B. 
W90-10848 


MERCURY CONCENTRATIONS IN INLAND 
WATERS OF GOLD-MINING AREAS IN RON- 
DONIA, BRAZIL. 

Universidade Federal do Rio de Janeiro (Brazil). 
Lab. de Radioisotopos. 

For primary bibliographic entry see Field SB. 
W90-10850 


PH-RELATED VARIATIONS IN TRACE 
METAL CONCENTRATIONS IN LAKE ORTA 
aTALY). 

Istituto Italiano di Idrobiologia, Pallanza (Italy). 
For primary bibliographic entry see Field SB. 
W90-10852 


TRACE METAL RESEARCH AT LITTLE ROCK 
LAKE, WISCONSIN: BACKGROUND DATA, 
ENCLOSURE EXPERIMENTS, AND THE 
FIRST THREE YEARS OF ACIDIFICATION. 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field SB. 
W90-10853 


BIOGEOCHEMISTRY OF BARIUM AND 
STRONTIUM IN A SOFTWATER LAKE. 
Lancaster Univ. (England). Inst. of Environmental 
and Biological Sciences. 

For primary bibliographic entry see Field 5B. 
W90-10854 


DYNAMICS OF PARTICULATE TRACE 
METALS IN THE LAKES OF KEJIMKUJIK 
NATIONAL PARK, NOVA SCOTIA, CANADA. 
National Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field SB. 
W90-10857 


HEAVY METALS IN WATER AND SUSPEND- 
ED PARTICULATES FROM AN URBAN BASIN 
IMPACTING LAKE ONTARIO. 

Ontario Ministry of the Environment, Toronto. 
Water Resources Branch. 

For primary bibliographic entry see Field 5B. 
W90-10858 


COLLOIDAL IRON OXYHYDROXY-PHOS- 
PHATE: THE SIZING AND MORPHOLOGY 
OF AN AMORPHOUS SPECIES IN RELATION 
TO PARTITIONING PHENOMENA. 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

G. G. Leppard, R. R. De Vitre, D. Perret, and J. 


Buffle. 

Science of the Total Environment STENDL, Vol. 
> p 345-354, November 1989. 4 fig, 3 tab, 16 
ref. 


Descriptors: *Colloids, *Eutrophic lakes, *Iron 
compounds, *Microscopic ysis, *Particulate 
matter, *Path of pollutants, Chemical analysis, 
Deposition, Electron microscopy, Freshwater, 
Heavy metals, Ion transport, Scanning electron 
microscopy, Sedimentation, Solubility, Water pol- 
lution, X-ray spectroscopy. 


An iron-rich fraction was isolated from a small 
eutrophic lake and studied on a particle-specific 
basis by (i) conventional transmission electron mi- 
croscopy (TEM) and (ii) scanning transmission 
electron microscopy in conjunction with energy- 
dispersive spectroscopy (STEM/EDS). Addition- 
ally, the fraction per se was characterized by clas- 
sical wet chemistry. A morphologically distinctive 
particulate was discovered to be rich in iron (in an 
X-ray amorphous form) and phosphorus (as phos- 
phate), and it also contained some calcium. Particle 
sizes determined by TEM fell entirely into the 
colloidal range, with a great majority of those 
trapped by a cutoff filter of 0.45 microns showing a 
mean diameter less than 0.13 microns. Several mor- 
photypes could be identified at 3 nm resolution in 
ultrathin sections of plastic-embedded colloid frac- 
tions. New technology transferred from the bio- 
medical sciences was used to obtain about 1 nm 
resolution, and revealed (i) irregular arrays of su- 
bunits with a least diameter approaching the reso- 
lution limit and (ii) many varieties of the principal 
morphotypes. A range of 130 nm down towards 
the molecular range was found to be more repre- 
sentative of the true particle size distribution than 
one derived solely from filtration data based on 
filter pore sizes. Size distributions established by 
cascade filtration assessments are shown to be re- 
lated to colloid aggregation phenomena, which 
may affect phosphate partitioning between the 
operationally-defined solid and soluble phases. 
(Author’s abstract) 

W90-10859 


SELENIUM METHOD FOR TREATMENT OF 
LAKES FOR ELEVATED LEVELS OF MERCU- 
RY IN FISH. 

Boliden Mineral A.B. (Sweden). Smelting Div. 
For primary bibliographic entry see Field SF. 
W90-10868 


BACKGROUND CONCENTRATIONS OF 
METALS AND CYANIDE IN LOWER MICHI- 
GAN SOILS. 

C-E Environmental, Inc., Farmington Hill, MI. 
For primary bibliographic entry see Field 5B. 
W90-10969 


NIWR INTERLABORATORY COMPARISON 
STUDIES NOS. 83/A-87/B: CONCLUSIONS. 
National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5A. 
W90-11086 


SOURCES AND SUMMARIES OF WATER- 
QUALITY INFORMATION FOR THE RAPID 
CREEK BASIN, WESTERN SOUTH DAKOTA. 
Geological Survey, Rapid City, SD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W90-11242 


WATER-QUALITY DATA (OCTOBER 1988 
THROUGH SEPTEMBER 1989) AND STATIS- 
TICAL 1985 


FROM GALEN TO MISSOULA, MONTANA. 
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Geological Survey, Helena, MT. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W90-11244 


WATER QUALITY IN GAINES CREEK AND 
THE GAINES CREEK ARM OF EUFAULA 
LAKE, OKLAHOMA. 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

J. K. Kurklin. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4169, 
1990. 97p, 7 fig, 9 tab, 26 ref. 


Descriptors: *Lakes, *Oklahoma, *Water quality, 
Water supply. 


Based on samples analyzed periodically for physi- 
cal properties, major anions, nitrogen, trace ele- 
ments, phytoplankton, and bacteria, the quality of 
water obtained from Gaines Creek and the Gaines 
Creek arm of Eufaula Lake, Oklahoma is similar. 
Water from Gaines Creek had a pH range of 5.7 to 
7.6 and a maximum specific conductance of 97 
microsiemens/cm at 25 C, whereas water from the 
Gaines Creek Arm of Eufaula Lake had a pH 
range of 6.0 to 9.2 and a maximum specific con- 
ductance of 260 microsiemens/cm at 25 C. Dis- 
solved-oxygen, pH, temperature, and specific con- 
ductance values for the lake varied with depth. 
With the exception of cadmium, iron, lead, and 
manganese, constituent determinations of samples 
were within recommended national primary and 
secondary drinking-water standards. When com- 
pared to water quality criteria established by the 
National Academy of Sciences, bacteria and phy- 
toplankton counts exceeded recommended limits 
for drinking water; however, water from either 
Gaines Creek or Eufaula Lake could be treated 
similarly and used as a municipal water supply. 
(USGS) 

W90-11245 


GEOCHEMICAL INTERACTIONS OF HAZ- 
ARDOUS WASTES WITH GEOLOGICAL FOR- 
MATIONS IN DEEP-WELL SYSTEMS. 

Illinois State Geological Survey Div., Champaign. 
For primary bibliographic entry see Field 5B. 
Ww90-11281 


HYDROLOGY OF METEORIC DIAGENESIS: 
RESIDENCE TIME OF METEORIC GROUND 
WATER IN ISLAND FRESH-WATER LENSES 
WITH APPLICATION TO ARAGONITE-CAL- 
CITE STABILIZATION RATE IN BERMUDA. 
University of South Florida, Tampa. Dept. of Ge- 
ology. 

For primary bibliographic entry see Field 2F. 
W90-11439 


ACTIVE CIRCULATION OF SALINE GROUND 
WATERS IN CARBONATE PLATFORMS: EVI- 
DENCE FROM THE GREAT BAHAMA BANK. 
Bristol Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2F. 
W90-11440 


SELENIUM IN AQUEOUS SOLUTIONS: THE 
IMPOSSIBILITY OF OBTAINING A MEAN- 
INGFUL EH USING A PLATINUM ELEC- 
TRODE, WITH IMPLICATIONS FOR MODEL- 
ING OF NATURAL WATERS. 

Colorado Univ. at Boulder. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 5A. 
W90-11441 


MAGNESIUM-SALINITY RELATION IN THE 
SALINE LAKE OSTRACODE CYPRIDEIS 
AMERICANA. 

Akron Univ., OH. Dept. of Geology. 

For primary bibliographic entry see Field 2H. 
W90-11442 
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COORDINATION CHEMISTRY OF WEATH- 
ERING: KINETICS OF THE SURFACE-CON- 
TROLLED DISSOLUTION OF OXIDE MINER- 
ALS. 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

W. Stumm, and R. Wollast. 

Reviews of Geophysics RVGPB4, Vol. 28, No. 1, 
p 53-69, February 1990. 10 fig, 1 tab, 71 ref. 


Descriptors: *Chemical interactions, *Dissolution 
reactions, “Geochemistry, *Water chemistry, 
*Weathering, Chemical properties, Chemical reac- 
tions, Geohydrology, Ligands, Minerals, Soil 
chemistry, Soil properties, Solutes. 


Chemical weathering processes, essentially caused 
by the interaction of water and the atmosphere 
with the Earth’s crust, transform primary minerals 
into solutes and clays and, eventually, into sedi- 
mentary rocks; these processes participate in con- 
trolling the global hydrogeochemical cycles of 
many elements. Many mineral dissolution process- 
es are controlled by a chemical mechanism at the 
solid-water interface. The reaction-controlling 
steps can be interpreted in terms of a surface 
coordination model. The tendency of a mineral to 
dissolve is influenced by the interactions of solutes 
(- H(+), OH(-), ligands, and metal ions -) with its 
surface. The surface reactivity is dependent on the 
surface species and their structural identity. Specif- 
ically, the dependence of the dissolution rate on 
pH and on dissolved ligand concentrations can be 
explained in terms of the surface concentration 
(activities) of the precursor of the activated com- 
plex; these surface concentrations are experimen- 
tally determinable from the number of surface 
sites, the extent of surface protonation (or depro- 
tonation), and the surface concentration of ligands. 
Furthermore, the weathering rate of different min- 
erals depends on the structural arrangements 
within the crystal lattice and on the strength of the 
bonds between atoms of the crystal that have to be 
broken. Weathering processes participate in con- 
trolling the hydrogeochemical cycles of many ele- 
ments. A general rate law for the dissolution of 
minerals is derived by considering, in addition to 
the surface coordination chemistry, established 
models of lattice statistics and activated complex 
theory. (Chonka-P'T) 

W90-11449 


GEOCHEMICAL PROCESSES CONTROLLING 
SELENIUM IN GROUND WATER AFTER 
MINING, POWDER RIVER BASIN, WYO- 
MING, U.S.A. 

Geological Survey, Cheyenne, WY 

D. L. Naftz, and J. A. Rice. 

Applied Geochemistry APPGEY, Vol. 4, p 565- 
575, 1989. 6 fig, 4 tab, 39 ref. 


Descriptors: *Geochemistry, *Groundwater pollu- 
tion, *Mine wastes, *Path of pollutants, *Powder 
River Basin, *Selenium, *Wyoming, Adsorption, 
Coal mining, Organic carbon, Particle size, Urani- 
um. 


Geochemical data for samples of overburden from 
three mines in the Powder River Basin indicate a 
statistically significant (0.01 confidence level) posi- 
tive correlation (r=0.74) between Se and organic 
C. Results of factor analysis with varimax rotation 
on the major and trace element data from the rock 
samples indicate large (> 50) varimax loadings for 
Se in two of the three factors. In Factor 1, the 
association of Se with constituents common to 
detrital grains indicates that water transporting the 
detrital particles in the Powder River Basin also 
carried dissolved Se. The large (> 50) varimax 
loadings of Se and organic C in Factor 2 probably 
are due to the organic affinities characteristic of 
Se. Dissolved Se concentrations in water samples 
collected at one coal mine are directly related to 
the dissolved organic C concentrations. Hydro- 
philic acid concentrations in the water samples 
from the mine ranged from 35 to 43% of the total 
dissolved organic C, and hydrophobic acid con- 
centrations ranged from 40-49% of the total dis- 
solved organic C. The large dissolved organic C 
concentration in water from the same mine (34-302 
mg/L), coupled with the large proportion of acidic 


components, may saturate adsorption sites on 
geothite and similar minerals that comprise the 
aquifer material, thus decreasing the extent of sele- 
nite (SeO3(2-)) adsorption as a sink for Se as the 
redox state of groundwater decreases. (Author’s 
abstract) 

W90-11452 


HYDROCARBON MINERALIZATION _ IN 
SEDIMENTS AND PLASMID INCIDENCE IN 
SEDIMENT BACTERIA FROM THE CAM- 
PECHE BANK. 

Maryland Univ., College Park. Dept. of Microbi- 
ology. 

For primary bibliographic entry see Field SB. 
W90-11520 


BINARY AND TERNARY EXCHANGE BEHAV- 
IOR OF POTASSIUM AND AMMONIUM ON 
KENTUCKY SUBSOILS. 

Kentucky Agricultural Experiment Station, Lex- 
ington. Dept. of Agronomy. 

For primary bibliographic entry see Field 2G. 
W90-11563 


NITROGEN MINERALIZATION IN SEMI- 
ARID SOILS OF MOROCCO: RATE CON- 
STANT VARIATION WITH DEPTH. 

Institut Agronomique et Veterinaire Hassan II, 
Rabat (Morocco). Dept. of Soil Science. 

B. Soudi, A. Sbai, and C. N. Chiang. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 3, p 756-761, May/June 1990. 6 fig, 2 
tab, 22 ref. 


Descriptors: *Adsorption kinetics, *Chemical reac- 
tions, *Morocco, *Nitrogen fixation, *Semiarid 
lands, *Soil chemistry, *Soil water, Amino acids, 
Chemical analysis, Drought resistance, Fertiliza- 
tion, Mathematical analysis, Mathematical equa- 
tions, Nitrogen compounds, Nitrogen cycle, Soil 
types. 


Development of drought-resistant crops through 
breeding for extensive root systems emphasizes the 
importance of subsoil N mineralization for crop 
production in arid regions. This study was con- 
ducted to determine the influence of soil depth on 
N-mineralization rate, total N, and amino acid N 
contents for eight representative soils of the su- 
barid zone of Morocco. Nitrogen-mineralization 
ability within the profiles was evaluated through 
long-term soil incubation/leaching experiments. 
Total N and amino acid N were measured by the 
Kjeldahl method and acid hydrolysis, respectively. 
A hydrolyzable-N-production rate was also evalu- 
ated, through successive acid hydrolysis of samples 
from two soil profiles. The changes with depth for 
the three variables studied were described by two 
equations. One is a power law of the type Y = AD 
exp(-B), where Y is one of the variables, A and B 
are two positive constants, and D is depth. The 
second is an exponential equation, Y = A exp(- 
BD). Parameter B had values of 1.3 and 0.04 for N- 
mineralization rate 0.7 and 0.021 for amino acid N, 
and 0.40 and 0.012 for total N for the power-law 
and exponential models, respectively. Significant 
differences were found between the rates of 
change with depth (B value) of the three quantities 
studied using the second equation. The hydrolyza- 
ble-N-production rate decreased with depth in the 
profiles, indicating a reduction of the chemical 
degradability of N compounds in deeper horizons. 
These results suggest that the decrease of N miner- 
alization with depth may be attributed to a recon- 
densation of amino acids in complex biochemical 
compounds more resistant to biodegradation. (Au- 
thor’s abstract) 

W90-11567 


BROAD SPECTRUM ANALYSIS OF IONIC 
AND NON-IONIC ORGANIC CONTAMI- 
NANTS IN URBAN WASTEWATERS AND 
COASTAL RECEIVING AQUATIC SYSTEMS. 
Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

For primary bibliographic entry see Field 5A. 
W90-11626 


EXTRACTION-SPECTROPHOTOMETRIC DE- 
TERMINATION OF ARSENIC IN ENVIRON- 
MENTAL SAMPLES WITH IODIDE AND AMI- 
DINES. 

Ravishankar Univ., Raipur (India). Dept. of Chem- 
istry. 

For primary bibliographic entry see Field 5A. 
W90-11627 


DETECTION OF LOW-WEIGHT NATURAL 
ORGANIC MOLECULES FROM MARINE IN- 
TERSTITIAL WATERS IN GEL CHROMATOG- 
RAPHY. 

Universite de Toulon et du Var, La Garde 
(France). Lab. de Recherches de Chimie Marine 
des Organometalliques. 

M. Boussemart, M. Richou, G. Fevrier, and J. 
Benaim. 

Environmental Technology ETLEDB, Vol. 11, 
No. 2, p 145-150, February 1990. 3 fig, 1 tab, 6 ref. 


Descriptors: *Analytical techniques, *Chromatog- 
raphy, *Humic substances, *Marine sediments, 
*Water analysis, Dissolved organic carbon, Fluor- 
ometry, Gels, Interstitial water, Ultraviolet radi- 
ation. 


There is a growing interest in natural organic 
molecules, or humic substances, which are present 
in the environment. This material is characterized 
by a wide range of molecular weights (from sever- 
al tens to several tens of thousands). Gel chroma- 
tography has been widely used as a detection 
method. Since small organic molecules (molecular 
weight < 1000) may show various physico-chemi- 
cal properties because of their high relative func- 
tionality, this method may prove inadequate. How- 
ever, dissolved organic carbon (DOC) measure- 
ment is a safe means to avoid misinterpretation of a 
detection chromatogram even though the determi- 
nation is difficult to set up and its sensitivity is 
poor. A gel-filtration technique for the detection of 
natural small organic molecules from interstitial 
waters is presented. The detection is simultaneous- 
ly carried out by UV adsorption, spectrofluoro- 
metry, and DOC measurement. Interstitial water 
was obtained by forcing surface sediments, sam- 
pled near the shore of Nice (France), through 0.2- 
micron membrane filters, under a nitrogen pressure 
of 310,000 Pa. The gel-filtration apparatus includes 
a peristaltic pump, a glass column filled with Se- 
phadex G15 gel and a UV detector. A spectro- 
fluorimeter with an excitation wavelength of 366 
nm is used; the emitted intensity is recorded at 450 
nm. In DOC measurement, the sample is oxidized 
in solution by persulfate in nitric medium and 
irradiated with a UV lamp. The resulting carbon 
dioxide is then carried to an infrared detector by 
an oxygen flow. These conditions usually permit 
the detection of humic substances and have been 
successful in revealing low-molecular-weight 
fulvic acids. Reproducibility was checked by doing 
duplicate runs of a randomly-selected sample. 
(Bater- 

W90-11772 


GEOCHEMICAL IMPRINT OF METEORIC 
DIAGENESIS IN HOLOCENE OOID SANDS, 
SCHOONER CAYS, BAHAMAS: CORRELA- 
TION OF CALCITE CEMENT GEOCHEMIS- 
TRY WITH EXTANT GROUNDWATERS. 
Colorado Univ. at Boulder. Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 2F. 
W90-11855 


NATURAL RADIOACTIVITY OF FRESH 
WATERS IN SLOVENIA, YUGOSLAVIA. 
Institut Jozef Stefan, Ljubljana (Yugoslavia). 

I. Kobal, J. Vaupotic, D. Mitic, J. Kristan, and M. 
Ancik. 

Environment International ENVIDV, Vol. 16, No. 
2, p 141-154, June 1990. 6 fig, 2 tab, 28 ref. 


Descriptors: *Baseline studies, *Radioactivity, 
*Radium radioisotopes, *Radon radioisotopes, 
*Uranium, *Water pollution sources, *Water qual- 
ity, *Yugoslavia, Groundwater, Industrial wastes, 
Surface water. 





In order to determine the amount of radioactive 
pollution emitted into ground water and rivers 
from nuclear power plants and uranium mines and 
processing plants, it is first necessary to know the 
amount of naturally occurring radioactivity for 
reference points before a country utilizes nuclear 
power. As such the radioactivity of surface and 
ground waters in Slovenia, Yugoslavia, was as- 
sayed and presented in this report. About 700 
samples of surface and 500 samples of ground 
waters were analyzed for radium-222, radon-226, 
natural uranium, and gross beta activity. In surface 
waters the highest concentrations found were: 
radon, 5365 Bq mm; radium, 92 Bq mm; gross beta, 
215 Bq mm; and uranium, 0.4 mg mm. In surface 
waters the radioactivity is higher in the region of 
uranium ore deposits, in the vicinity of a phosphate 
processing plant, and in the region rich in thermal 
and mineral waters. (Author’s abstract) 

W90-11877 


SEASONAL VARIABILITY OF STABLE 
CARBON AND NITROGEN ISOTOPE RATIOS 
OF ORGANISMS IN A NORTH PACIFIC BAY. 
Alaska Univ., Fairbanks. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W90-11934 


NA/CL RATIO IN RAINWATER AND THE 
SEASALT CHLORIDE CYCLE. 
Heinrich-Hertz-Inst. fuer Atmosphaeren-forschung 
und Geomagnetismus, Berlin (German D.R.). 

D. Moller. 

Tellus TELLAL, Vol. 42B, No. 3, p 254-262, July 
1990. 1 fig, 6 tab, 49 ref. 


Descriptors: *Acid rain, ‘*Chlorides, *Rain, 
*Sodium, *Sodium chloride, *Water pollution 
sources, Aerosols, Chemical analysis, Deposition, 
East Germany, Runoff. 


Possible seasalt and excess component sources for 
a variable Na/Cl ratio in rainwater have been 
studied. It is shown that a separation of seasalt Na 
and Cl takes place during transport from sea to 
continent, leading to increased seasalt Na/Cl ratio 
( > than 0.86) in continental rain, which has to be 
regarded as the seasalt reference figure. The excess 
Cl deposition in the GDR is at least as high as the 
GDR man-made HCl emission GDR. The mari- 
time HCl degassing is assessed to be on the order 
of 200 kt/yr, where the inorganic acids, H2SO4 
and HNO3 produced from natural emitted sulfur 
and nitrogen compounds contribute only up to 
30% and the remaining needed proton source is 
unknown. Based on budget calculations, different 
Cl fluxes (emission, deposition, river run-off) have 
been estimated on a global scale. The seasalt pro- 
duction seems to be 10 Gt/yr, which is the upper 
limit of earlier estimations. (Author’s abstract) 
W90-11966 


RAMAN SPECTROSCOPIC IDENTIFICATION 
OF CARBONIC ACID. 
Kernforschungszentrum, Karlsruhe 
F.R.). Inst. fuer Radiochemie. 

H. Falcke, and S. H. Eberle. 

Water Research WATRAG, Vol. 24, No. 6, p 685- 
688, June 1990. 4 fig, 13 ref. 


Descriptors: *Bicarbonates, *Carbon dioxide, 
*Carbonic acid, *Chemical analysis, *Spectrosco- 
py, *Water analysis, Dehydration, Hydrogen ion 
concentration, Inorganic acids, Kinetics, Raman 
spectroscopy, Water chemistry. 


(Germany, 


Raman spectra have been taken in the range of 
900-1600/cm from 1 M NaHCO3 solutions after 
rapid acidification with 3 M HCL to pH 0-1 ina 
continuous flow apparatus. The spectra show two 
wide and comparatively weak bands at 1382 and 
1280/cm which corresponds to the Fermi diads of 
CO2. An intensive peak was also noted at 1017/ 
cm. Taking into account that this frequency corre- 
sponds exactly with the C-OH stretching band 
known from hydrogen carbonate and further, that 
the characteristically symmetric C=O stretching 
(1365/cm) and bending (1302/cm) vibrations of 
HCO3(-) are not observed, it is concluded that the 
peak belongs to H2CO3. Peak integrals of spectra 


taken at different reaction times show a first order 
decrease as expected for the dehydration of 
H2CO3. The calculated rate constant was signifi- 
cantly higher than that published in the literature. 
This is interpreted as a reaction acceleration by 
high ionic strength or concentration. (Author’s 
abstract) 

W90-11991 


ADSORPTION OF DISSOLVED ORGANIC 
CARBON (DOC) ON GLASS FIBRE FILTERS 
DURING PARTICULATE ORGANIC CARBON 
(POC) DETERMINATIONS. 

Alexandria Univ. (Egypt). Dept. of Oceanography. 
For primary bibliographic entry see Field 5A. 
W90-12001 
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GEOCHEMICAL ANOMALY OF URANIUM IN 
THE HUANGHE RIVER ESTUARY. 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

For primary bibliographic entry see Field SB. 
W90-10560 


BIOGEOCHEMICAL ASPECTS OF  DIS- 
SOLVED ORGANIC MATTER BEHAVIOUR IN 
ESTUARY OF RAZDOLNAYA RIVER - THE 
AMUR BAY OF THE JAPAN SEA (RUSSIAN). 
1. A. Lapin, V. V. Anikiev, Y. Y. Vinnikov, N. S. 
Tambieva, and E. N. Shumilin. 

Okeanologiia OKNOAR, Vol. 30, No. 2, p 234- 
240, 1990. 3 fig, 26 ref. English summary. 


Descriptors: *Estuaries, *Geochemistry, *Organic 
matter, *Razdolnaya River, Dissolved solids, 
Fulvic acids, Humic acids, Mixing, Organic com- 
pounds, Path of pollutants, Salinity, Sediment 
transport, Sedimentation. 


As a result of investigations of the Razdolnaya 
River estuary, Amur Bay of the Japan Sea (1986- 
1987), dissolved organic matter (DOM) behavior 
in the mixing zone of seawaters and river waters 
was studied. An observed change in concentration 
levels and distribution in estuary waters of some 
groups of organic substances in the DOM compo- 
sition (humic acids, fulvic acids, methane, aliphatic 
amines, organic metabolites) allowed an evaluation 
of the intensity of sedimentation processes and 
allochthonous DOM transformation and the deter- 
mination of the limits of the geochemical barrier. 
The basic mass of terrigenous DOM is subjected to 
sedimentation and transformation in the estuary 
area with water salinity intervals of 1.3-24.0 parts 
per thousand. Only a part of the fulvic acids (10- 
15%) overcomes a zone of geochemical barrier. 
The presence of a stable relationship between sta- 
tionary concentrations of humic acids, fulvic acids 
and methane in solution and salinity, which is of 
expansive character is determined. An examination 
of measurements of organic metabolites in estuary 
waters allowed the determination of the direction 
and intensity of the processes connected with bio- 
logical demand and production of some DOM 
fractions. (Author’s abstract) 

W90-10561 


BIOGEOCHEMICAL INVESTIGATIONS IN 
THE COASTAL ZONE OF THE ISLAND OF 
CURIOUS (SEYSHELL ISLANDS) (RUSSIAN). 
V. A. Konnov, and E. A. Romankevich. 
Okeanologiia OKNOAR, Vol. 30, No. 2, p 246- 
252, 1990. 6 tab, 3 ref. English summary. 


Descriptors: *Bottom sediments, *Coastal waters, 
*Geochemistry, *Organic matter, *Path of pollut- 
ants, Lignin, Limiting nutrients, Nitrogen, Nutri- 
ents, Phosphorus, Phytoplankton, Runoff, Surface 
runoff, Suspended solids, Upwelling, Water pollu- 
tion sources. 


Biogeochemical investigations in the coastal zone 
of the Seyshell islands were conducted in 1981 and 
1984. The study revealed a low content of the sum 
of natural and man-produced hydrocarbons in 
coastal waters. The presence of lignin in bottom 
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sediments is an indication that the organic matter 
content is largely influenced by terrestrial sources. 
The comparative analysis of organic matter in sea- 
water, suspended matter and bottom sediments 
suggests that its transformation by the reef biologi- 
cal community is going on at a high rate. It is 
suggested that terrestrial runoff plays an important 
role in supplying nutrients to the reef ecosystem in 
the island coastal zone, together with the upwell- 
ing of deep waters that are also rich in nutrients. 
The content of biogenic elements (N, P) is higher 
in the coastal zone than in the open tropic ocean 
areas. The limiting element for phytoplankton de- 
velopment in the coastal zone is nitrogen. (Au- 
thor’s abstract) 

W90-10563 


PYRITE ACCUMULATION IN SALT 
MARSHES IN THE EASTERN SCHELDT, 
SOUTHWEST NETHERLANDS. 

Institute for Soil Fertility, Haren (Netherlands). 
O. Oenema. 

Biogeochemistry BIOGEP, Vol. 9, No. 1, p 75-98, 
January 1990. 11 fig, 1 tab, 58 ref. 


Descriptors: *Interstitial water, *Marine sediments, 
*Pyrite, *Salt marshes, *Spartina, *The Nether- 
lands, Detritus, Geochemistry, Iron, Marsh plants, 
Marshes, Organic carbon, Spatial distribution, Sul- 
fates, Sulfides. 


Pore water composition, pyrite distribution and 
pyrite crystal morphology of sediments from salt 
marshes in the Eastern Scheldt, southwestern 
Netherlands, were examined from July 1984 to 
October 1986. Hydrology and marsh vegetation 
were the chief determinants of pyrite accumula- 
tion. In the bare sediments of pans in the low 
marsh, highly reducing conditions prevailed just 
below the surface. At these sites, practically all the 
incoming detrital pyrite (0.5-1% FeS2) was pre- 
served. The in-situ formation of pyrites was negli- 
gible in these anoxic sediments. All incoming aetri- 
tal pyrite was oxidized in the surface layers (0-10 
cm) of the medium-high marsh overgrown with 
Spartina anglica. Pyrite was formed at a rate of 
2.6-3.8 moles S-FeS2/sq m/yr in a narrow range of 
depths (15-20 cm), at the interface of the oxidizing 
and underlying reducing sediment. At this inter- 
face the concentration profiles of Fe(2+) and dis- 
solved total S intersected. No further pyrite forma- 
tion occurred deeper in the sediment. This resulted 
in the build up of high concentrations of dissolved 
total S and acid volatile sulfides (AVS). The de- 
crease with depth in oxalate-extractable Fe indicat- 
ed that most of the iron oxyhydroxides (70-80%) 
had been transformed to pyrite. Another 10-20% 
of oxalate-extractable Fe was present as AVS. The 
abundance of framboidal pyrite particles and the 
high concentrations of AVS and dissolved total S 
indicated that the formation of pyrite occurred via 
iron monosulfide intermediates. There was a linear 
relationship between the organic carbon and the S- 
FeS2 content in the Spartina overgrown reducing 
sediment. The mean C/S ratio was 4.2. Roots 
created local oxidizing conditions that promoted 
oxidation of sulfides to elemental sulfur. The drain- 
age characteristics combined with the seasonal 
growth dynamics of Spartina anglica promoted an 
up and down shifting of the (sub)oxic-anoxic 
boundary in overgrown-marsh sediments. This 
shifting caused a temporal oxidation of reduced 
sulfur species at the interface, and promoted the 
formation of S(O) and FeS2. A slightly lower pH 
(0.2-0.3 units) in overgrown sediments also pro- 
moted pyrite formation. (Author’s abstract) 
W90-10566 


COMPARISON OF PHOSPHORUS IMMOBI- 
LIZATION IN SEDIMENTS OF FRESHWATER 
AND COASTAL MARINE SYSTEMS. 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies. 

For primary bibliographic entry see Field SB. 
W90-10572 


COASTAL WATER RESOURCES. 
Proceedings of a Symposium held in Wilmington, 
North Carolina. American Water Resources Asso- 
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ciation, Bethesda, Maryland. 1988. 874p. Edited by 
William L. Lyke and Thomas J. Hoban. 


Descriptors: *Coastal waters, *Estuaries, *Sympo- 
sium, *Water quality, Conferences, Groundwater 
pollution, Groundwater quality, Public policy, 
Regulations. 


This Symposium brought together a variety of 
interrelated topics describing the physical, chemi- 
cal, and biological processes which occur in coast- 
al surface-, and groundwater systems. The manage- 
ment of these systems and the management policies 
which effect the social and economic aspects of 
coastal water resources are also addressed. Over 
110 papers were accepted for presentation, and this 
Proceedings contains those that were submitted for 
publication. The major topics addressed by these 
papers have been divided into two groups, physi- 
cal, chemical and biological processes, and social, 
economic, and political issues, with a total of ten 
sections. These are: shoreline processes; estuarine 
water quality; wetland water quality; stormwater 
and river pollution; groundwater hydrology; 
groundwater contamination; policy development 
and implementation; coastal area development con- 
cerns; wetland and natural area policy; and, water 
quality policy and regulation. (See W90-10585 thru 
W90-10651) (Lantz-PTT) 

W90-10584 


NEW RIVER SHORE PROTECTION STUDY. 
Army Engineer District, Wilmington, NC. Coastal 
Engineering Branch. 

For primary bibliographic entry see Field 2J. 
W90-10585 


USE OF HINDCAST WAVE DATA FOR ESTI- 
MATES OF LONGSHORE SEDIMENT TRANS- 
PORT. 

Coastal Engineering Research Center, Vicksburg, 
MS. 


For primary bibliographic entry see Field 2J. 
W90-10587 


UPWELLING NEAR COASTAL STRUCTURES. 
Woodward-Clyde Consultants, Oakland, CA. 

P. Mineart, P. Mangarella, and J. M. Colonell. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 73-85, 6 fig, 18 ref. 


Descriptors: *Coastal waters, *Prudhoe Bay, *San 
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Localized upwelling near coastal structures is illus- 
trated in two case studies, one in San Francisco 
Bay, California and one in Prudhoe Bay, Alaska. 
In San Francisco Bay upwelling areas are note- 
worthy by their smooth slick-like appearance and 
are perceived to be preferred foraging areas for the 
California Least Tern. The lack of ripples in the 
upwelling areas is attributed to currents generated 
by the upwelling. The location and size of the 
upwelling areas depend on the tidal phase and 
range, and the upwelling intensity is intermittent 
with a time scale of minutes. In Prudhoe Bay, 
upwelling can create higher surface salinities by 
drawing water up from the near bottom marine 
layer. Upwelling in these situations is localized and 
transient, and is associated with secondary and/or 
turbulent flow features. Eddy formation is the lee 
of structures and turbulence associated with a tidal 
jet are identified as likely mechanisms responsible 
for localized upwelling. (See also W90-10584) (Au- 
thor’s abstract) 

W90-10588 


SENSITIVITY OF ESTUARINE SYSTEMS. 
South Florida Water Management District, West 
Palm Beach. Dept. of Resource Management. 

P. D. Scarlatos. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 109-118, 6 fig, 11 ref. 


Descriptors: *Coastal waters, *Environmental 
impact, *Estuaries, *Hydrodynamics, *Model stud- 
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Estuaries are dynamic systems subject to a variety 
of natural processes and human activities. They are 
very sensitive to freshwater inflows. Due to human 
interference, the natural salinity fluctuations of the 
estuaries do not follow their historic natural fluctu- 
ation patterns. This environmental change has a 
direct effect on the ecological components. A nu- 
merical model has been developed for simulation 
of the hydrodynamic and water quality dynamics 
within an estuary. The model is one-dimensional, 
time dependent and incorporates the effects of 
tides, lateral inflows and winds on salinity distribu- 
tion. The governing equations are the St. Venant 
system and the advection-dispersion equation. The 
numerical solution for the hydrodynamics is the 
explicit, finite difference, leap-frog scheme; while 
for the mass transport is the implicit, Crank-Nich- 
olson scheme. Utilizing the model as a predictive 
tool, the physical behavior of the system is simulat- 
ed and the environmental impact is determined. 
Based on model results, management and oper- 
ational decisions for the estuary can be developed. 
Examples are provided for estuarine systems in 
southern Florida. (See also W90-10584) (Lantz- 


PTT) 
W90-10589 


CARTOGRAPHIC MODELING OF NONPOINT 
POLLUTANT SURFACES FOR A COASTAL 
DRAINAGE AREA, 

Salem State Coll., MA. Dept. of Geography. 

For primary bibliographic entry see Field 7C. 
W90-10591 


TRENDS IN THE WATER QUALITY OF AN 
URBAN ESTUARY: HACKENSACK MEADOW- 
LANDS, NEW JERSEY. 

Hackensack Meadowlands Development Commis- 
sion, Lyndhurst, NJ. Lab. Operations and Re- 
search. 

For primary bibliographic entry see Field 5G. 
W90-10592 


HISTORICAL TRENDS IN NUTRIENT LOAD- 
ING TO THE NEUSE RIVER ESTUARY, NC. 
East Carolina Univ., Greenville, NC. Inst. for 
Coastal and Marine Resources. 

D. W. Stanley. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 155-164, 4 fig, 2 tab, 16 ref. 
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Changes in nitrogen and phosphorus loading to the 
Neuse River estuary over the past 100 years were 
estimated by summing computed annual point and 
nonpoint source loadings for each county in the 
basin. At present, the Neuse basin is predominantly 
forested (64%). Other land uses include agricultur- 
al cropland (26%); idle cropland (4%); pastureland 
(3%); and urban use (3%). There have been only 
small changes in these percentages over the past 
century. The number of cattle is no higher now 
than 100 years ago, but the swine inventory has 
doubled, and poultry numbers have increased dra- 
matically in recent years. Before 1950 there was no 
significant removal of N or P from point source 
discharges. Even now only about 27% of the N 
and less than 2% of the P are removed by treat- 
ment. Total annual phosphorous loading from all 
sources is estimated to have increased by about 
60% over the past century. Most of that increase 
has occurred in the last 40 years and is due primari- 
ly to point source increases. Total annual nitrogen 
loads have also increased, by about 70%. As for 
phosphorous, most of the increase is due to the 
failure of waste water treatment to keep up with 


64 


increases in the sewered population. The increase 
in N loading is actually probably greater than 70%, 
because the ten fold increase in nitrogen fertilizer 
use that has occurred during the past 50 years was 
not taken into account. The large increases in 
swine and poultry in recent years could lead to 
substantial increases in nutrient loading in the 
future. Loadings estimated by this procedure 
appear to be higher than those calculated using 
instream N and P concentration data, probably 
because of nutrient trapping by riverine wetlands. 
(See also W90-10584) (Author’s abstract) 
W90-10593 


MODULATION OF NITROGEN LOADING IM- 
PACTS WITHIN AN ESTUARY. 

East Carolina Univ., Greenville, NC. Inst. for 
Coastal and Marine Resources. 

For primary bibliographic entry see Field 5C. 
W90-10594 


DETERMINATION OF DISSOLVED MONO- 
MERIC ALUMINUM CONCENTRATIONS IN 
COASTAL NORTH CAROLINA RIVERS. 

East Carolina Univ. School of Medicine, Green- 
ville, NC. Shared Research Resources Labs. 

For primary bibliographic entry see Field 5A. 
W90-10595 


FLUORIDE TOXICITY TO SALTWATER OR- 
GANISMS. 

North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. Div. of Envi- 
ronmental Management. 

For primary bibliographic entry see Field 5C. 
W90- 10596 


EVALUATION OF THE IMPACTS OF DEAD- 
END CANALS AND IMPOUNDMENTS ON AN 
ESTUARINE ECOSYSTEM. 

— Science and Engineering, Inc., Columbia, 
For primary bibliographic entry see Field 6G. 
W90-10597 


LARVAL STRIPED BASS AND THE FOOD 
CHAIN: CAUSE FOR CONCERN. 

East Carolina Univ., Greenville, NC. Inst. for 
Coastal and Marine Resources. 

For primary bibliographic entry see Field 6G. 
W90-10598 


NATIONAL WETLANDS INVENTORY IN 
NORTH CAROLINA. 

North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. Div. of Soil 
and Water Conservation. 

For primary bibliographic entry see Field 7C. 
W90-10600 


ELIMINATION OF ISOLATED AND LIMITED- 
FLOW WETLANDS IN NORTH CAROLINA. 
Fish and Wildlife Service, Raleigh, NC. Div. of 
Ecological Services. 

For primary bibliographic entry see Field 4C. 
W90-10601 


BUFFER AREAS FOR TREAT- 
MENT OF PUMPED AGRICULTURAL DRAIN- 
AGE WATER. 
North Carolina State Univ., Raleigh. Dept. of Bio- 
logical and Agricultural Engineering. 
For primary bibliographic entry see Field 5G. 
W90- 10602 


SPREADSHEET SIMULATION OF THE HY- 
DROLOGY OF IMPOUNDED SALT 
MARSHES. 

Suwannee River Water Management District, Live 
Oak, FL. 

M. E. Rowan, and J. P. Heaney. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 





American Water Resources Association, Bethesda, 
Maryland. 1988. p 265-279, 2 fig, 1 tab, 8 ref. 
NOAA Grant R/C-E-23 and University of Florida 
Project 4910-4510-044. 
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A proposed spreadsheet based hydrodynamic sim- 
ulation bypasses many difficulties found in using 
more complex hydrologic models to predict the 
hydrologic events in impounded salt marshes. The 
user may easily view and modify calculations, rap- 
idly make parameter estimates, and immediately 
evaluate results within an operating framework 
which facilitates preparation and analysis of input 
data. The transparency of spreadsheet operations 
readily permits modifications such as the addition 
of water quality parameters. The model has been 
calibrated for a fifty-acre tidally-influenced study 
impoundment fringing the estuary side of the bar- 
rier island in Indian River County. Simulation re- 
sults are in the form of numerous time series such 
as impoundment stage, areas and volumes of water 
connected to tidal influence and isolated in ponds, 
culvert and riser flows. Continuous runs of 4-hour 
timesteps over 3 forty-day periods and a period of 
one year indicate that the model is sufficiently 
reliable to predict hydrologic response to a variety 
of management scenarios. (See also W90-10584) 
(Author’s abstract) 

W90-10603 


SEWAGE NUTRIENT REMOVAL BY NORTH 
CAROLINA SWAMP SYSTEMS. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

For primary bibliographic entry see Field SD. 
W90- 10604 


EFFECTS OF PRETREATMENT OF HIGH- 
WAY RUNOFF ON QUALITY OF WETLAND 
BED SEDIMENTS. 

Geological Survey, Altamonte Springs, FL. 

For primary bibliographic entry see Field 5G. 
W90-10605 


DELINEATION OF SHORELINE BUFFER 
ZONES FOR STORMWATER POLLUTION 
CONTROL. 
Arizona State Univ., Tempe. Dept. of Geography. 
For primary bibliographic entry see Field 5G. 
W90-10610 


STORMWATER MASTER PLANNING IN 
URBAN COASTAL AREAS: THE VIRGINIA 
BEACH MASTER PLAN. 

Camp, Dresser and McKee, Inc., Annandale, VA. 
For primary bibliographic entry see Field 6A. 
W90-10611 


COST EFFECTIVE AND EDUCATIONAL AP- 
PROACH TO WATERSHED INVESTIGATION 
AND MANAGEMENT. 

Maryland Univ., College Park. Natural Resources 
Management Program. 

For primary bibliographic entry see Field 5G. 
W90-10614 


DEVELOPMENT OF ANISOTROPY IN SANDY 
COASTAL AQUIFERS. 

Calgary Univ. (Alberta). Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2F. 
W90-10619 


THREE-DIMENSIONAL FLOW MODEL FOR 
ANALYSIS OF REMEDIATION EFFORTS AT 
A POLLUTED COASTAL AQUIFER. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

For primary bibliographic entry see Field 2F. 
W90-10629 


BARRIER ISLAND GROUNDWATER CON- 
SUMPTION AND MAINLAND SALTWATER 
INTRUSION: CAPE MAY, NEW JERSEY. 
Stockton State Coll., Pomona, NJ. 

C. M. Epstein. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 545-559, 4 fig, 2 tab, 4 ref. 
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Groundwater withdrawal has increased from 
nearly 1.0 billion gal/yr to over 1.6 billion gal/yr 
from 1966-1984. The number of production wells 
installed and aquifers used has increased. The Co- 
hansey Sand Aquifer, which contributed 80% of 
the total annual withdrawal, was the primary pro- 
ducer since the late 1930s. The estuarine sand 
facies of the Cape May Formation has been the 
second greatest producer. The Holly Beach and 
Cohansey Sand between the well field and Dela- 
ware Bay. The Holly Beach water-bearing zone 
showed little effect of pumping from the well field. 
However, the potentiometric levels of the Cohan- 
sey Sand and the estuarine sand facies have de- 
clined significantly, dropping below sea level for 
over ten years. The potentiometric level in the 
Cohansey Sand has declined further than the estua- 
rine sand facies so that the hydraulic gradient 
between them has reversed. Chloride concentra- 
tions have also been monitored in these aquifers. 
The brackish estuarine sand facies has sweetened 
while the underlying Cohansey Sand has become 
chloride enriched. This reflects the downward 
leakage of freshwater from the unconfined Holly 
Beach water-bearing zone into the brackish water 
of the estuarine sand, which in turn, was being 
drawn toward the well field at Rio Grande for use 
by the barrier island communities. (See also W90- 
10584) (Author’s abstract) 

W90-10630 


LAND USE PLANNING TECHNIQUES FOR 
ESTUARINE SHORELINE BUFFER ZONE ES- 
TABLISHMENT. 

Carteret County, Beaufort, NC. 

For primary bibliographic entry see Field 5G. 
W90-10634 


POTENTIAL DEVELOPMENT OF ESTUA- 
RINE ISLANDS IN NEW HANOVER COUNTY. 
New Hanover County, Wilmington, NC. 

D. F. Weaver, and D. L. Hayes. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 709-713, 1 ref. 


Descriptors: *Coastal waters, *Contracts, *Estu- 
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disposal, Dredging, Dredging wastes, Environ- 
mental protection, Land use, Local governments, 
Public policy, Regulations, Site selection, Swamps. 


Estuarine system islands can be classified as being 
either associated with the Atlantic Intracoastal 
Water Way or with riverine waters. Most islands 
are dominated by their use as disposal sites for 
dredged materials. Physical and ownership charac- 
teristics associated with this use reduce the poten- 
tial for development, although it is recommended 
that the county reach an agreement with the U.S. 
Corps of Engineers regarding the island’s future. 
The estuarine islands of New Hanover County will 
likely remain underdeveloped for residential pur- 
poses due to existing regulatory and ownership 
constraints. This likelihood is desirable considering 
the potential impacts that could be suffered by 
development of these islands. It is recommended 
that the U.S. Corps of Engineers and New Hano- 
ver county officials sign a letter of understanding 
which includes the following points: (1) the Corps 
will keep the county posted as to its dredging and 
disposal activities; (2) the Corps will not allow any 
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land swamps involving spoil islands without 
county approval nor will it relinquish control over 
any islands; (3) the county will adopt regulations 
and/or land use policies that will preclude any 
development that may interfere with the Corps 
— program. (See also W90-10584) (Lantz- 


) 
W90-10636 


LOCAL GOVERNMENT RESPONSES TO THE 
WETLANDS PROTECTION CHALLENGE: IN- 
TEGRATION AND COOPERATION. 

Cornell Univ., Ithaca, NY. Dept. of Natural Re- 
sources. 

For primary bibliographic entry see Field 6E. 
W90-10639 


WETLANDS RESTORATION: THE PRIVATE 
SECTOR TO THE RESCUE. 
Coastal Environments, Inc., Baton Rouge, LA. 
For primary bibliographic entry see Field 6G. 
W90-10640 


COASTAL WETLANDS REGULATION IN 

MARYLAND: A PROGRAM EVALUATION. 

Harms (John E.), Jr. and Associates, Inc., Pasade- 

na, MD. 

For primary bibliographic entry see Field 6E. 
'90-10641 


BUFFER DELINEATION METHOD FOR 
COASTAL WETLANDS IN NEW JERSEY. 
+ gg Golden and Halpern, Inc., Philadelphia, 


For primary bibliographic entry see Field 6F. 
W90-10642 


ECONOMIC INCENTIVES TO CLEAR AND 
DRAIN POCOSIN WETLANDS. 

North Carolina State Univ., Raleigh. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 6C. 
W90- 10644 


DEFINING THE TOTAL ECONOMIC VALUE 
OF A NATURAL ENVIRONMENT: THE CASE 
OF MASONBORO ISLAND. 

For primary bibliographic entry see Field 6B. 
W90-10645 


RESTRUCTURING NATIONAL WATER QUAL- 
ITY MANAGEMENT POLICY TO PROTECT 
COASTAL RESOURCES. 

Tennessee Valley Authority, Knoxville. Environ- 
mental Quality Staff. 

For primary bibliographic entry see Field 5G. 
W90-10646 


PEAT MINING REGULATIONS AND COAST- 
AL WATER QUALITY PROTECTION. 

North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. 

For primary bibliographic entry see Fiel¢ 5G. 
W90- 10650 


ONE-DIMENSIONAL FLOW MODELING OF 
THE ST. JOHNS RIVER AT JACKSONVILLE, 
FLORIDA. 

Geological Survey, Orlando, FL. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W90-10657 


COMPUTATION OF FLOW AND DETECTION 
OF THE SALT-FRONT LOCATION FOR THE 
ATLANTIC INTRACOASTAL WATERWAY 
(AIW) IN THE VICINITY OF MYRTLE BEACH, 
SOUTH CAROLINA. 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

C. L. Sanders. 

IN: Proceedings of the Advanced Seminar on One- 
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Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 39-41. 1 fig, 2 ref. 


Descriptors: *Computer models, *Flow models, 
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grams, Unsteady flow. 


The city of Myrtle Beach, South Carolina, plans to 
augment its water supply by pumping fresh water 
from the Atlantic Intracoastal Waterway (AIW). 
The AIW is open to the ocean 30 miles south of 
Myrtle Beach as well as 20 miles north of Myrtle 
Beach. The 24 mile study reach is hydraulically 
complex because of the combined effect of tides 
running both north and south, the seasonally high 
influx of fresh water from the Pee Dee and Wacca- 
maw Rivers, and wind effects. Digital recorders at 
the ends of the study reach generated stage data 
for use as boundary values in the model. Specific 
conductance (SC) was monitored at four sites, 
temperature at two sites, and dissolved oxygen and 
pH at one site. The branch-network (BRANCH) 
model developed by the USGS was used to simu- 
late flow in the AIW at the Myrtlewood golf 
course, site of the proposed withdrawal. The 
model was calibrated with five sets of current- 
meter measurements, using as many data sets as 
practicable to validate the results over a wider 
range of flow conditions. The BRANCH model 
seems to yield fair results for discharges less than - 
2,000 cfs and greater than +2,000 cfs. However, 
flow computations between these two values are 
poor. Factors contributing to this are low falls 
between the gages, potential vertical stratification 
at the northern end of the reach, and difficulties 
associated with measuring low velocities for cali- 
bration use.(See also W90-10652) (Tappert-PTT) 
W90-10659 


TIDE-INDUCED CIRCULATION AND FLUSH- 
ING USING TIDE GATES IN RESIDENTIAL 
CANALS OF CAPE CORAL, FLORIDA. 

Geological Survey, Tampa, FL. Water Resources 


Div. 
D. H. Schoellhamer, and C. R. Goodwin. 
IN: Proceedings of the Advanced Seminar on One- 


Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
406i, 1989. p 45-52. 5 fig, 3 ref. 


Descriptors: *Canals, *Computer models, *Model 
studies, *Tidal hydraulics, *Tides, BRANCH 
model, Computer programs, Florida, Gates, Math- 
ematical models, Unsteady flow, Water quality. 


Cape Coral is a residential development on the 
western side of the Florida peninsula that contains 
several tidally affected canal systems. Limited 
amounts of fresh water enter the canal systems, 
which can lead to severe water quality problems. 
Two of the canal systems, the Bluejay and the San 
Carlos, were selected for study to evaluate the 
effect of installing tide gates connecting the two 
systems. The branched-network (BRANCH) un- 
steady-flow model was used to simulate the exist- 
ing system and the effect of proposed tide gates at 
several potential sites. The data-collection effort 
required the establishment of seven recording stage 
gages and the collection of frequent discharge data 
at five locations. Boundary conditions were tidal 
stages measured near the two principal outlets of 
each system. Model calibrations and verification 
were accomplished using tidal stage and discharge 
data. The BRANCH model accurately simulated 
flow in the existing canal system, and a tide-gate 
algorithm was added. The simulated addition of 
tide gates showed significantly enhanced circula- 
tion of water in the canal systems, with the degree 
of enhancement diminished with each succeeding 
gate. Induced flushing was characterized by a high 
rate period following initiation of tide-gate oper- 
ation, following by a lower rate associated with 
dispersive processes in canals adjoining the pri- 
mary flow paths. (See also W90-10652) (Tappert- 
PTT) 


W90-10661 


SIMULATION OF FLOW IN THE LOWER 
CALCASIEU RIVER NEAR LAKE CHARLES, 
LOUISIANA. 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W90-10663 


FLOW MODEL OF THE HUDSON RIVER 
FROM ALBANY TO NEW HAMBURG, NEW 
YORK. 

Geological Survey, Albany, NY. Water Resources 
Div. 

D. A. Stedfast. 

IN: Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 67-73. 3 fig, 3 ref. 


Descriptors: *BRANCH model, *Computer 
models, *Estuaries, *Flow models, *Hudson River, 
*Mathematical models, *Model studies, *New 
York, *Tidal rivers, Computer programs, River 
flow, Rivers, Unsteady flow. 


The Hudson River estuary, which extends 150 
miles from New York City north to Troy, is a 
major navigation channel and source of water 
supply for several municipalities and industries. 
Tidal influences cause highly erratic flow patterns 
that cannot be defined by standard gaging meth- 
ods. An investigation by the U.S. Geological 
Survey was conducted to develop, calibrate, and 
verify a transient-state model that could provide 
discharge, stage, and direction of flow at any speci- 
fied time and cross section between Albany and 
New Hamburg, the approximate northern limit of 
saltwater conditions. The Hudson River from 
Albany to New Hamburg was divided into two 
subreaches near the midpoint at West Camp. A 
separate model was developed for each subreach 
using the branch-network (BRANCH) unsteady- 
flow model. The northern subreach contains sever- 
al tributaries and side-storage areas, varied channel 
characteristics, and only 8 % of the contributing 
drainage area is gaged. Simulated discharges 
during high flow periods compared well with 
measured discharges, but low flow simulations dif- 
fered significantly from observed discharges and 
were out of phase. The southern reach has less 
variation in channel characteristics and 88 % of the 
contributing drainage is gaged. Maximum flood 
and ebb discharges were within 6 % of observed 
discharges, but the net flow differed by as much as 
100 %. The two models were combined to simu- 
late the entire reach, with agreement generally 
within 10 % of observed values. (See also W90- 
10652) (Tappert-PTT) 

W90-10666 


CANAVERAL HARBOR ENTRANCE CHAN- 
NEL OPERATIONAL MEASURES TO PRO- 
TECT SEA TURTLES. 

Army Engineer District, Jacksonville, FL. 

For primary bibliographic entry see Field 6G. 
W90-10672 


HOPPER DREDGE. 

Bean Dredging Corp., New Orleans, LA. 
For primary bibliographic entry see Field 8C. 
W90-10674 


INVESTIGATION OF THE HEAT ENERGY 
BUDGET OF A COASTAL BAY. 

Harbor Branch Oceanographic Institution, Inc., 
Fort Pierce, FL. 

N. P. Smith. 

Contributions in Marine Science CMSCAY, Vol. 
31, p 1-16, December 1989. 6 fig, 1 tab, 24 ref. 


Descriptors: *Bays, *Heat budget, *Texas, *Water 
temperature, *Weather, Corpus Christi Bay, Diur- 
nal variation, Energy, Heat transfer, Seasonal vari- 
ation, Solar radiation. 


Hourly surface weather observations from a 54- 
week period of time in 1973-1974 are used to 
simulate local air-water heat energy fluxes for 
Corpus Christi Bay, Texas. Results show heat 
energy gains and losses, and the resulting simulated 
temperatures, varying over three distinct time 
scales. The annual cycle explains 82% of the vari- 
ance of simulated bay temperatures. Approximate- 
ly weekly variations in the storage term raise and 
lower water temperature 1 to 2 C about the season- 
al norm from May through August, and 3 to 4 C 
about the seasonal norm during the rest of the 
year. Diurnal variations are superimposed on both 
weekly and annual cycles. The mean amplitude of 
the diurnal cycle is 0.3 C. Seasonality appears in 
the magnitude and temporal variability of local 
heat fluxes. Evaporative cooling and solar heating 
are greatest during summer months. Day-to-day 
variations in daily mean net outgoing longwave 
radiation, sensible and latent heat fluxes and water- 
sediment conduction are significantly greater from 
September through April, when cold fronts move 
across the Texas Gulf coast. The relative impor- 
tance of individual processes varies over the course 
of a year, but on average the energy budget of 
Corpus Christi Bay involves a near balance be- 
tween solar heating and cooling by outgoing long- 
wave radiation and latent heat flux. (Author’s ab- 
stract) 
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BIOLOGICAL AND PHYSIOLOGICAL CHAR- 
ACTERIZATION OF THE RIO CARRIZAL ES- 
TUARY, TAMAULIPAS, MEXICO. 

Texas Univ. at Austin, Port Aransas. Marine Sci- 
ence Inst. 

S. C. Rabalais, W. M. Pulich, N. N. Rabalais, D. L. 
Felder, and R. K. Tinnin. 

Contributions in Marine Science CMSCAY, Vol. 
31, p 25-37, December 1989. 2 fig, 4 tab, 15 ref. 
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brates, River flow, Tropical regions. 


The Rio Carrizal estuary may constitute the north- 
ernmost tropical estuarine system in the western 
Gulf of Mexico. This report is a characterization of 
the biological and hydrographical aspects of this 
estuary from a point near its opening into the Gulf 
of Mexico to brackish waters upstream (24 km). 
The hydrography of the river, along with changes 
in bottom substrates and shoreline characteristics, 
combine to produce a gradient of tropical flora and 
fauna up the estuary. Tropical seagrass beds, man- 
grove thickets and brackish water marsh comprise 
three major hydrophyte habitats found along the 
lower 15 km of the estuary. Shoreline and benthic 
samples of macroinvertebrates suggest that faunal 
assemblages of the Rio Carrizal are tropical in 
character but comprised substantially of western 
Gulf endemic species. Periodic flushing by fresh 
water, generally considered to be the sign of a 
healthy estuary, may never have been common in 
this semi-arid region; however, it may have 
become even more infrequent as a result of the 
construction of the Republica de Espana Dam on 
the Rio San Rafael, a major tributary of the Rio 
Carrizal. (Brunone-PTT) 
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OCCURRENCE OF A _ DINOFLAGELLATE 
BLOOM ASSOCIATED WITH AN INFLUX OF 
LOW SALINITY WATER AT GALVESTON, 
TEXAS, AND COINCIDENT MORTALITIES 
OF DEMERSAL FISH AND BENTHIC INVER- 
TEBRATES. 

Galveston Marine Lab., TX. 

D. E. Harper, and G. Guillen. 

Contributions in Marine Science CMSCAY, Vol. 
31, p 147-161, December 1989. 6 fig, 2 tab, 38 ref. 
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pi River, Oxygen depletion, Silting, Weather, 
Wind-driven currents. 


Low salinity and an associated dinoflagellate 
bloom appeared suddenly off Galveston, Texas, in 
early June 1984. An aerial survey showed the 
bloom extended east at least as far as Cameron, 
Louisiana. High discharge from the Mississippi- 
Atchafalaya Rivers between March and late May, 
and a strong, wind-driven downcoast current pre- 
ceded the appearance of low salinity water and its 
associated bloom. Within a week of the first ap- 
pearance of the bloom, demersal fish, numerically 
dominated by Atlantic threadfin (Polydactylus oc- 
tonemus) began dying early in the morning and 
washing ashore. Calm weather conditions oc- 
curred during the latter part of the kill and anaero- 
bic silt accumulated on the bottom offshore from 
Galveston. We believe the kill was caused by 
hypoxia and/or hydrogen sulfide production re- 
sulting from nocturnal metabolism of the bloom 
and anaerobic decay of dead dinoflagellate cells. A 
second kill in mid-July, numerically dominated by 
Atlantic croaker (Micropogonias undulatus), was 
probably the bycatch or cull of shrimping vessels 
working offshore. (Author’s abstract) 


FACTOR ANALYSIS AND CLASSIFICATION 
OF REMOTELY SENSED DATA FOR MONI- 
TORING TIDAL FLATS. 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). 

For sod bibliographic entry see Field 7B. 


PERSPECTIVES IN USING SHOREBIRD 
COUNTS FOR ASSESSING LONG-TERM 
CHANGES IN WADER NUMBERS IN THE 
WADDEN SEA. 

Rijksinstituut voor Natuurbeheer, Arnhem (Neth- 
erlands). 

C. J. Smit. 

Helgolaender Meeresuntersuchungen HEMEDC, 
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Over the past twenty years, a tradition has devel- 
oped in western Europe of carrying out shorebird 
surveys in estuaries. These counts are mostly con- 
ducted by amateur ornithologists, usually well ac- 
quainted with the area in which they are active. 
The results of these surveys are well reproducible 
for at least the abundant species, and information is 
available on the size of the errors which occur. In 
several parts of Europe, shorebird surveys have 
been carried out long enough to allow trend analy- 
sis of population size. Four examples from Great 
Britain demonstrate that monitoring schemes may 
also be used for management purposes, especially if 
combined with specific research projects. Long- 
term shorebird surveys can be used not only for 
simple analysis of trends in bird numbers, but also 
to provide a deeper understanding of the function- 
ing of the ecosystem. They may also act as a tool 
to document the effects of management activities. 
Shorebird surveys in the Wadden Sea have not 
only revealed the extremely large importance of 
the area, especially for waders, but also show that 
different areas are exploited in different ways. 
They have also provided data on changes in bird 
numbers throughout the year. Apart from the 
counts carried out in January, the frequency of 
counts in most areas in the Wadden Sea has been 
too low to allow the results to be used for monitor- 
ing purposes. In an area as large as the Wadden 
Sea, some sites, often supporting large numbers of 
birds, may not always be covered during simulta- 
neous surveys. The best way to overcome this 
problem is to calculate index values, using only 
those sites which have been surveyed in successive 
years. (Author’s abstract) 
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HISTORICAL CHANGES IN THE BENTHOS 
OF THE WADDEN SEA AROUND THE 
ISLAND OF SYLT IN THE NORTH SEA. 
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The situation regarding the distribution and abun- 
dance of seagrass, macroalgae and benthic fauna 
near the island of Sylt in the south-eastern North 
Sea during the period 1923 to 1940 is compared 
with that of the 1980s. Evidence of organic enrich- 
ment in recent times is provided by (1) massive 
growth of green algal mats on sheltered tidal flats, 
(2) a decline of red algae in the subtidal zone, (3) 
an expansion of mussel beds along low water line 
and down to twenty m depth, and (4) increased 
abundance of polychaetes inhabiting intertidal and 
subtidal sandy bottoms. Seagrass beds have under- 
gone complex changes which remain unexplained. 
Intensified erosion has contributed to the loss of 
habitats in the intertidal zone, and probably affect- 
ed sessile epifauna in the dep channels. Here, 
direct removal and disturbance by the bottom- 
trawling fishery may also have contributed to the 
observed species impoverishment. (Author’s ab- 
stract) 
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TRENDS IN NUTRIENT CONCENTRATION IN 
THE NORTHERN WADDEN SEA OF SYLT. 
Biologische Anstalt Helgoland (Germany, F.R.). 
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EUTROPHICATION OF THE DUTCH 
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Nederlands Inst. voor Onderzoek der Zee, Texel. 
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EUTROPHICATION AND MUSSEL CULTURE 
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IMPACT ON THE BENTHIC ECOSYSTEM; A 
HYPOTHESIS. 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
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ECOSYSTEM MODEL OF THE WESTERN 
WADDEN SEA: A BRIDGE BETWEEN SCI- 
ENCE AND MANAGEMENT. 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
H. J. Lindeboom, W. van Raaphorst, H. 
Ridderinkhof, and H. W. van der Veer. 
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A mathematical ecosystem model of the western 
Wadden Sea was developed, validated, and ap- 
plied. The model is based upon the Ems-Dollard 
ecosystem model, but also includes a two-dimen- 
sional transport submodel, a benthic and epibenthic 
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sublittoral submodel, and nutrient regeneration. In 
1986, an extensive field program was executed to 
collect data for model validation. Apart from the 
subtidal processes the validation indicates that the 
model simulates the different state variables rea- 
sonably well. The applicability of the model for 
management purposes was tested in four case stud- 
ies concerning: dredging activities, eutrophication, 
commercial mussel culture and oil spills and other 
calamities. It is concluded that the western 
Wadden Sea model in general is a useful tool in 
evaluating the impact of certain anthropogenic ac- 
tivities in the area. (Author’s abstract) 
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Recent droughts in South Africa have emphasized 
the dependence of estuaries on fresh water input 
from rivers. Reduced runoff has been exacerbated 
by excessive impoundment and abstraction of 
water, which, together with various forms of 
catchment mismanagement, have resulted in some 
estuaries losing certain basic functions and becom- 
ing hypersaline lagoons. As a result, their biotic 
diversity has been sharply reduced and they no 
longer provide suitable nursery areas for many fish 
and invertebrate species. Hypersaline conditions 
and massive fish mortalities in the Seekoei estuary 
on the eastern Cape coast are given as an extreme 
example to indicate how man can significantly 
disrupt ecological processes. The major effects of 
fresh water deprivation on eastern Cape estuaries 
include the diminishment of the erosion capacity of 
river floods, constriction of estuarine channels, and 
development of reversed salinity gradients. A most 
important criterion for proper estuarine manage- 
ment is the maintenance of a natural range of 
dynamic states within these systems. (Author’s ab- 
stract) 
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CRITICAL REVIEW OF SELECTED HEAVY 
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BON CONCENTRATIONS IN THE MARINE 
ENVIRONMENT. 
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PARTITION AND TRANSPORT OF TIDAL 
WAVE ENERGIES IN VARYING CROSS-SEC- 
TION ESTUARIES AND THEIR APPLICA- 
TION TO THE ESTIMATE OF TIDAL ENER- 
GIES IN THE HANGZHOU BAY. 

A. L. Ye. 

Oceanologia et Limnologia Sinica, Vol. 20, No. 4, 
1989, 1 fig, 4 tab, 4 ref. 
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variation, Energy dissipation, Estimating equa- 
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Formulas for tidal energy based on an analytical 
model of wave propagation in estuaries of varying 
cross sections are derived. The analytical solutions 
are used to estimate the tidal energies of four 
principal constituent waves in Hangzhou bay. Two 
of these waves form semi-diurnal waves and the 
other two diurnal waves. It is found that both 
average kinetic energy and average potential 
energy in the column of water under the free 
surface of the water increase with the distance of 
wave propagation. However, potential energy in- 
creases more rapidly than kinetic energy. The ratio 
of potential energy to kinetic energy is about .5 for 
the semi-diurnal waves and 0.1 for the diurnal 
waves. The total tidal energy coming in through 
the cross-section at the mouth of the bay is 3.58 
million kilowatts and the total tidal energy passing 
through the cross-section near the Ganpu Falls is 
0.49 million kilowatts. About 86% of the total 
energy passing through the mouth of the bay is 
dissipated. (King-PTT) 
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HYDRODYNAMIC CHARACTERISTICS OF A 
TIDAL FLAT WITH HEAVY SEDIMENTA- 
TION (CARACTERISTIQUES HYDRODYNA- 
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Laval Univ., Quebec. Dept. of Civil Engineering. 
J. P. Troude, and J. B. Serodes. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 17, No. 2, p 148-155, April 1990. 5 fig, 2 tab, 
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In the St. Lawrence estuary (Canada), tidal flats 
localized in the area of saline intrusion are covered 
with up to 30 cm of fine sediments resulting from 
sedimentation during July, August, and September. 
This sedimentation is the result of waters coming 
from the turbidity zone. The upper half of the tidal 
flats are covered with a tidal marsh. This vegeta- 
tion is very important in preventing the sediments 
from eroding. In the tidal marsh, measurements 
with automatic current meters were taken during 
periods longer than a month. These showed that, 
among the vegetation, currents are weak and 
steady during spring tides and neap tides, whereas 
next to the drainage systems, currents are heavily 
dependent on the range of the tide. Close to the 
shore, currents decrease significantly, helping fine 
sedimentation to occur. A mathematical simulation 
of the currents made on a line perpendicular to the 
shore shows the impact of the vegetation on the 
formation of the drainage system in the tidal flats. 
Water entrapment by the vegetation at the end of 
the flood initiates the creation of creeks and insures 
their continuity throughout the summer. As soon 
as the vegetation is destroyed, creeks fill up with 
sediment on the tidal marsh. In the St. Lawrence 
estuary, erosion of the mud flat deposits occurs 
during short periods of strong winds in the 
summer. This high energy and high variability do 
explain the strong year to year variation in sedi- 
mentation observed in the tidal flats. (Author’s 
abstract) 
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SUMMER PHYTOPLANKTON IN THE NEAR- 
EAST PART OF THE MEDITERRANEAN SEA: 
BIOMASS AND LIMITING FACTORS (IN RUS- 
SIAN). 
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The vertical distribution of the phytoplankton bio- 
mass and mechanisms limiting it were studied in 
the summer of 1983 in the Near-East part of the 
Mediterranean Sea. Strong stratification of waters 
(thermocline was arranged between 10 and 30 m) 
was observed during the research. Down to the 
depth of 100 m concentrations of nitrates remained 
low (2-4 micromole/L), those of phosphates were 
low (less than 0.1 micromole/L) as well. At the 
depth of about 300 m the N/P ratio was within the 
range of 37-40, reflecting considerable phosphorus 
depletion in waters. The observed concentrations 
of chlorophyll a (0.09 microgram/L in the upper 
homogeneous 50 m deep layer and about 0.36 
microgram/L below it) permit classifying this part 
of the Mediterranean Sea as one of the most oligo- 
trophic regions in the sea. The basic phototrophic 
biomass consists mainly of nanoplankton and pico- 
plankton, the latter giving more than 60% of the 
observed chlorophyll a concentration. Biological 
experiments carried out with natural populations of 
this basin have shown that phosphorus and nitro- 
gen limit the biomass. Simultaneous addition of 
phosphorus and nitrogen is yet insufficient for 
growth stimulation, which indicates that Mn is of 
great importance for the phytoplankton growth in 
ultraoligotrophic waters. (Author’s abstract) 
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AUTOTROPHIC PLANKTON COMPONENTS 
IN THE EASTERN PART OF THE MEDITER- 
RANEAN SEA (IN RUSSIAN). 
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Data was collected from the 15th voyage of the 
‘Professor Vogyanitskii’ on the quantity of pico- 
phytoplankton, phototrophic symbionts of zoo- 
plankton, plant microfouling of living and inert 
pelagic substrates (copepods, polyethylene balls, 
oil lumps) in the Eastern part of the Mediterrane- 
an. Picophytoplankton is abundant in oligotrophic 
waters. Chlorophyll of all symbiotic algae account- 
ed for 0.5% of its total content in water. Periphy- 
ton algae did not make a significant contribution to 
the total chlorophyll mass. (Creskoff-PTT) 
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PROBLEMS OF THE RADIOCARBON 
METHOD APPLICATION FOR ESTIMATING 
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EXPERIMENTAL VARIABLES IN BIODEGRA- 
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NATIONAL WETLANDS INVENTORY - THE 
FIRST TEN YEARS. 

National Wetlands Inventory, Washington, DC. 
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IN: Wetlands: Concerns and Successes. Proceed- 
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During the next century, rising sea levels, due to 
global warming, will profoundly alter the coastal 
wetlands of the United States. Projections of 





changes in coastal wetlands and associated low- 
lands have been made using remotely sensed 
cover-class data and digitized elevations as initial 
conditions and a simulation model based on inun- 
dation and spatial varying exposure and erosion. 
Some sites, such as Charleston, South Carolina, are 
well buffered for sea levels up to one meter, due to 
high tidal ranges and high sedimentation and ac- 
cretion. Other sites, especially in the Gulf of 
Mexico, are quite vulnerable to small changes in 
sea level. Although the model may be too simple 
for representing complex deltaic dynamics, it 
projects a continuation of current trends for the 
Louisiana coast south of New Orleans, with the 
entire undiked area shown to be at risk without 
any acceleration in sea level rise. With protection 
of all existing residential and commercial develop- 
ments, by the year 2100 salt marshes and freshwa- 
ter swamps would gradually decline in area; man- 
Fe swamps would gradually increase, and 
reshwater marshes would gradually decline until a 
sea level of 0.8m is reached. Freshwater marshes 
would then disappear rapidly (reflecting a pattern 
seen both in the Gulf and Mid-Atlantic Coasts); 
35% of vegetated wetlands would be lost with a 
0.5 m rise, 49% with a 1 m rise; 56% with a2 m 
rise; and 68% (almost 9000 sq mi) with a 3 m rise. 
A more gradual loss of salt marshes would occur 
compared to the standard protection scenarios: 
30% of vegetated wetlands would be lost with a 
0.5 m rise, 46% with a 1 m rise, 52% with a2 m 
rise, and 65% with a 3 m rise. Conversely, total 
protection of all dry land would result in an accel- 
erated decline in salt marshes and no increase in 
areas of mangrove swamps; 50% of vegetated wet- 
lands would be lost with a 0.5 m rise, 65% with a 1 
m rise, 78% with a 2 m rise, and 83% with a3 m 
rise. (See also W90-10912) (Lantz-PTT) 
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As part of a joint project of Environment Canada 
and Wildlife Habitat Canada to assess alternate 
means for evaluating wetlands, three potential 
methods have been applied to Greenock Swamp in 
Bruce County, Ontario, the largest remaining wet- 
land in the southwestern portion of the province. 
The methods consist of a willingness to pay ap- 
proach which evaluates the opportunity associated 
with wetland conservation with the alienation of 
certain or all wetland functions, and a cumulative 
assessment approach. These methods were formu- 
lated as an initial stage in developing methods 
which are to be applicable by local planning offi- 
cials with limited expertise in dealing with wet- 
lands. It is believed that incorporating such meth- 
ods into planning could rationalize decisions which 
otherwise under-recognize the important benefits 
to be derived from wetland areas. The reality of 
applying alternative evaluation methods to the 
Greenock Swamp illustrates the methods’ handi- 
caps as much as it does their relative merits. Infor- 
mation to thoroughly assess the swamp area is 
lacking. The limitations of data are most apparent 
with the traditional economic evaluation methods, 
which are willingness to pay and opportunity cost. 
Only a limited appraisal of Greenock Swamp’s 
value was obtainable by these methods. (See also 
WS90-10912) (Lantz-PTT) 

W90-10920 


ZOOBENTHIC VARIABILITY ASSOCIATED 
WITH A FLOOD AND DROUGHT IN THE 
HAWKESBURY ESTUARY, NEW SOUTH 
WALES: SOME CONSEQUENCES FOR ENVI- 
RONMENTAL MONITORING. 


Australian Museum, Sydney. Invertebrate Div. 

A. R. Jones. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 185-195, May 1990. 
2 fig, 2 tab, 26 ref. 


Descriptors: *Australia, *Benthos, *Drought, 
*Drought effects, *Ecological effects, *Estuaries, 
*Floods, *Monitoring, *Species composition, 
Bioindicators, Dissolved oxygen, Erosion, Grab 
samples, Salinity, Sampling, Sedimentation, Weath- 
er. 


Major weather events such as floods and droughts 
affect the physicochemical composition of estu- 
aries. In the Hawkesbury Estuary, New South 
Wales (Australia), these events were associated 
with changes in the number of benthic species and 
in what species were most abundant. Replicate 
grab samples were taken from four sites in each of 
the lower, middle and upper reaches of Hawkes- 
bury Estuary. Reductions in the mean number of 
species per grab following the flood were signifi- 
cant only in the lower reaches and at one site in 
the middle reaches. Increases in number of species 
per grab accompanied the drought in all reaches 
but intra-reach variation in temporal patterns oc- 
curred in both number of species per grab and in 
the most abundant species found. Thus, major 
weather events are associated with temporal 
changes whose patterns differ on both small and 
large spatial scales. Factors potentially causing ec- 
ological changes include salinity, erosion and/or 
deposition of sediments, dissolved oxygen, flushing 
and availability of colonists. The results from 
fixed-factor sampling designs, which are widely 
used, may be unrepresentative of other areas. Un- 
fortunately, the alternative approach of stratified 
random sampling is probably both prohibitively 
expensive and difficult to implement. (Mertz-PTT) 
W90-11197 


SEWAGE AND THE BIOTA ON SEASHORES: 
ASSESSMENT OF IMPACT IN RELATION TO 
NATURAL VARIABILITY. 

Macquarie Univ., North Ryde (Australia). School 
of Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W90-11198 


INTER-RELATIONS BETWEEN BIOLOGICAL 
AND PHYSICOCHEMICAL FACTORS IN A 
DATABASE FOR A SHALLOW ESTUARINE 
SYSTEM. 

Western Australia Univ., Nedlands. Centre for 
Water Research. 

A. J. McComb, and R. J. Lukatelich. 
Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 223-238, May 1990. 
9 fig, 1 tab, 20 ref. 


Descriptors: *Algal growth, *Australia, *Chloro- 
phyta, *Cyanophyta, *Estuaries, *Eutrophication, 
*Phytoplankton, Biological properties, Biomass, 
Chemical properties, Chlorophyll a, Light penetra- 
tion, Nitrogen, Nodularia, Phosphorus, Physical 
properties, Salinity, Seasonal variation, Water tem- 
perature. 


Data obtained since 1976 in Peel Inlet and the 
Harvey Estuary, a shallow estuarine system in 
Western Australia, examined nuisance growths of 
macroalgae and seasonal blooms of the cyanobac- 
terium (blue-green alga) Nodularia spumegena. 
Data collected at the same sites at weekly or 
fortnightly intervals included phytoplankton (chlo- 
rophyll a), water nutrients (nitrogen and phospho- 
rus), salinity, temperature and light penetration. 
Seasonally, the biomass of macroalgae was meas- 
ured at a number of sites and used to estimate total 
biomass. The data are characterized by large 
season-to-season differences, attributable to the 
seasonality and volume of river flow. The informa- 
tion was used to relate the magnitude of summer 
blue-green algal blooms to the winter loading of 
phosphorus from the surrounding catchment, and 
the magnitude of macroalgal biomass to light pene- 
tration through the water column. The data illus- 
trate the importance of collecting physicochemical 
information at the same time as biological data. 
Retrospective use of long-term data bases proved 
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most helpful in this study. It initially seemed that 
extreme year-to-year differences might lead to dif- 
ficulties in data interpretation, but the reverse 
proved to be the case; the large between-year 
variance enhanced the ability to interpret biologi- 
cal events. (Mertz-PTT) 

W90-11200 


EFFECT OF ORGANIC NITROGEN ENRICH- 
MENTS ON MARINE PLANKTONIC NET- 
WORKS AND HETEROTROPHIC BACTERIAL 
POTENTIAL. 

Centre Univ. de Luminy, Marseille (France). Lab. 
de Biologie des Invertebres Marins. 

For primary bibliographic entry see Field 5C. 
W90-11219 


ABUNDANCES OF BENTHIC MICROFAUNA 
IN RELATION TO OUTWELLING OF MAN- 
GROVE DETRITUS IN A TROPICAL COAST- 
AL REGION. 

Australian Inst. of Marine Sciences, Townsville. 
For primary bibliographic entry see Field 2H. 
W90-11220 


USING NEW WORK AND MAINTENANCE 
MATERIAL FOR MARSH CREATION IN THE 
GALVESTON DISTRICT. 

Army Engineer District, Galveston, TX. 

For primary bibliographic entry see Field SE. 
W90-11324 


SUSPENDED SEDIMENT MOVEMENT IN 
THE ESTUARY OF THE GANGES-BRAHMA- 
PUTRA-MEGHNA RIVER SYSTEM. 

Land Reclamation Project 960/1, Outer Circular 
Road, Dhaka (Bangladesh). 

D. K. Barua. 

Marine Geology MAGEAG6, Vol. 91, No. 3, p 243- 
253, February 1990. 7 fig, 2 tab, 32 ref. 


Descriptors: *Bangladesh, *Brahmaputra River, 
*Channel flow, *Estuarine environment, *Flow 
measurement, *Ganges River, *India, *Meghna 
River, *Seasonal variation, *Sediment transport, 
*Suspended sediments, *Tidal currents, Flood 
channels, Spatial distribution, Tidal waves, Turbid- 
ity. 


Topographical flow volume and suspended sedi- 
ment concentration (SSC) measurements were car- 
ried out in the large area of a turbidity maximum in 
the estuary of the Ganges-Brahmaputra-Meghna 
river system in Bangladesh. The zone of turbidity 
maximum was indicated by the satellite imagery 
taken during the low river discharge period. Topo- 
graphical and flow volume measurements, the 
aspect ratio and the flow ratio, indicate that the 
system is divided into flood-dominated and ebb- 
dominated channels. Suspended sediment move- 
ment in the estuary appears to be associated with 
the horizontal stratification of flow and with the 
residual movement induced by the asymmetry of 
the tidal wave. The flow ratio at different sections 
indicates that net import of suspended sediment 
takes place through flood channels while the net 
export occurs through ebb channels. Despite this 
difference in the direction of net movement of 
sediments, measurements show that the SSC, both 
in the flood channel and in the ebb channel, is 
dependent on the tidal range: the spring tidal SSC 
is about twice that of the neap tide, and locations 
with higher tidal range show higher magnitudes of 
SSC. The response of sediments to the varying 
energy environment of tidal range and tidal cur- 
rent, however is not instantaneous; the SSC shows 
a time lag in its variation with the varying energy 
condition. The amplification and asymmetry of the 
tidal wave in the flood channels, and the slack- 
water asymmetry measured in a flood-dominant 
location, indicate that a possible landward residual 
transport of suspended sediment due to this factor 
is more pronounced through flood channels. (Au- 
thor’s abstract) 

W90-11446 
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WAVE REFRACTION PATTERNS AND SEDI- 
MENT TRANSPORT IN MONIFIETH BAY, 
TAY ESTUARY, SCOTLAND. 

National Commission for Wildlife Conservation 
and Development, Riyadh (Saudi Arabia). 

For primary bibliographic entry see Field 2J. 
W90-11447 


DIFFERENTIAL RATES OF DIGESTION OF 
BACTERIA BY FRESHWATER AND MARINE 
PHAGOTROPHIC PROTOZOA. 

Universidad del Pais Vasco, Bilbao (Spain). Dept. 
de Microbiologia e Inmunologia. 

For primary bibliographic entry see Field 2H. 
W90-11525 


ORGANIC AND TRACE METAL CONTAMI- 
NANTS IN SEDIMENTS, SEAWATER AND OR- 
GANISMS FROM TWO BERMUDAN HAR- 
BOURS. 

Bermuda Biological Station for Research, Ferry 
Reach. 

For primary bibliographic entry see Field 5B. 
W90-11548 


ROLE OF THREE SPECIES OF BENTHIC IN- 
VERTEBRATES IN THE TRANSPORT OF AR- 
SENIC FROM CONTAMINATED ESTUARINE 
SEDIMENT. 

Academy of Natural Sciences of Philadelphia, 
Benedict, MD. Benedict Estuarine Research Lab. 
For primary bibliographic entry see Field 5B. 
W90-11598 


DYNAMICS OF BENTHIC VEGETATION 
STANDING-STOCK, IRRADIANCE, AND 
WATER PROPERTIES IN CENTRAL PUGET 
SOUND. 

Washington Univ., Seattle. Fisheries Research 
Inst. 

R. M. Thom, and R. G. Albright. 

Marine Biology MBIOAJ, Vol. 104, No. 1, p 129- 
141, January 1990. 6 fig, 5 tab, 48 ref. 


Descriptors: *Algae, *Aquatic productivity, *Lim- 
iting nutrients, *Puget Sound, *Sea grasses, En- 
richment, Irradiance, Nutrient concentrations, 
Standing crops, Water properties. 


The standing stock of benthic macroalgae, sedi- 
ment-associated microalgae and eelgrass (Zostera 
marina L.) was sampled from June 1982 through 
March 1984 in central Puget Sound, Washington. 
Irradiance and water properties were observed to 
examine the relationship between the dynamics of 
benthic primary producers and environmental fac- 
tors. Sediment-associated microalgal standing- 
stock peaked in April and August. The seaweed 
assemblage, dominated by bladed green algae (e.g. 
Ulva fenestrata) and eelgrass exhibited maximum 
standing stocks in August. Solar irradiance ap- 
peared to trigger the onset of biomass buildup and 
autumn die-back by the plants. Seasonal variations 
in dissolved oxygen reflected the buildup and loss 
of plant standing-stock. Most nutrients were in 
greatest concentration in winter and reached mini- 
mum concentration in late spring-summer. Regen- 
eration of nutrients followed shortly after the 
autumn die-back of the benthic vegetation. Irradi- 
ance was concluded to be the primary controlling 
factor in the system. Nutrient limitation (primarily 
nitrate) may control standing-stock accumulations 
from the period May-October when light is not 
limiting. In contrast to phytoplankton systems in 
deep portions of Puget Sound, shallow nearshore 
systems may be more susceptible to the effects of 
increased inorganic nutrient-loadings from anthro- 
pogenic sources. (Author’s abstract) 

W90-11601 


PHYSIOLOGICAL RESPONSES OF THE RED 
ALGAE GRACILARIA VERRUCOSA AND G. 
TIKVAHIAE BEFORE AND AFTER NUTRI- 
ENT ENRICHMENT. 

University of South Florida, Tampa. Dept. of Biol- 
0 . 

C. J. Dawes, and E. W. Koch. 

Bulletin of Marine Science BMRSAW, Vol. 46, 


No. 2, p 335-344, March 1990. 4 fig, 1 tab, 22 ref. 


Descriptors: *Algae, *Aquaculture, *Estuarine en- 
vironment, *Nutrients, Culturing techniques, En- 
richment, Photosynthesis, Pigments, Seawater. 


Pigment levels, chemical constituents and photo- 
synthetic responses of two estuarine populations of 
Gracilaria verrucosa and one neretic population of 
G. tikvahiae were monitored before, during and 
after culturing in nutrient-enriched seawater. Chlo- 
rophyll a and phycoerythrin, protein, soluble car- 
bohydrate, lipid and energy content did not change 
in both species cultured for 5 weeks in nutrient- 
enriched seawater and then for 5 weeks without 
nutrients. Productivity remained high after culture 
with and without nutrients and no photoinhibition 
was evident at irradiances of 1200 microE/sq m/s 
after culture in any of the populations. An increase 
in the initial slope of the photosynthesis-irradiance 
curve with no change in the compensation point 
irradiances suggested an increase in photosynthetic 
efficiency after culture in nutrient-enriched sea- 
water. Exposure to enriched and then non-en- 
riched seawater did not result in any shift in toler- 
ance to 12 combinations of temperature and salini- 
ty based on photosynthetic and respiratory re- 
sponses. The study extends previous findings re- 
garding nutrient storage by seaweeds by demon- 
strating the ability of Gracilaria to tolerate stress 
after nutrient deprivation. (Author’s abstract) 
W90-11632 


DISTRIBUTION OF SPOTTED SEATROUT 
(CYNOSCION NEBULOSUS) AND GRAY 
SNAPPER (LUTJANUS GRISEUS) JUVENILES 
IN SEAGRASS HABITATS OF WESTERN 
FLORIDA BAY. 

National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

A. J. Chester, and G. W. Thayer. 

Bulletin of Marine Science BMRSAW, Vol. 46, 
No. 2, p 345-357, March 1990. 5 fig, 4 tab, 30 ref. 


Descriptors: ‘*Estuaries, ‘*Fisheries, *Florida, 
*Florida Bay, *Sport fishing, Aquatic plants, Dis- 
tribution patterns, Everglades National Park, Gray 
snapper, Habitats, Sea grasses, Sea trout. 


Areas of Florida Bay are characterized by highly 
productive seagrass habitats. Of the fish species 
targeted by sportsfishermen in Everglades Nation- 
al Park, the juveniles of gray snapper and spotted 
seatrout are most linked distributionally to seagrass 
meadows. The distribution, abundance and biomass 
of juvenile spotted seatrout (Cynoscion nebulosus) 
and gray snapper (Lutjanus griseus) were evaluat- 
ed along with information on seagrasses, sedi- 
ments, water temperature and salinity in basin and 
channel habitats of western and central Florida 
Bay during 1984-1985. Spotted seatrout juveniles 
were most prevalent in basin habitats in the west- 
ern portion of the Bay, near the Gulf of Mexico, 
and were collected during every month sampled 
except May (1984); smallest individuals were col- 
lected during May (1985), June (1984,1985), and 
July (1984). The habitats in which spotted seatrout 
occurred had deeper, more organic sediments with 
greater density and biomass of the seagrass Syrin- 
godium filiforme, than did non-seatrout areas. 
Gray snapper juveniles were most prominent in 
southeastern channels of the Bay, but also oc- 
curred in basins in the northwest. The presence or 
absence of gray snapper was related to the distribu- 
tion of seagrass biomass, particularly that of Tha- 
lassia testudinum in the basins and Syringodium in 
the channels. These data suggested that seagrass 
meadows are critical habitats for spotted seatrout 
and gray snapper in Florida Bay. (Author’s ab- 
stract) 

W90-11633 


WAVE-INDUCED NEARSHORE FLOW PAT- 
TERNS IN THE VICINITY OF COCHIN HAR- 
BOUR, INDIA. 

National Inst. of Oceanography, Panaji (India). 
S. P. Kumar, P . Vethamony, and C. S. Murty. 
Ocean & Shoreline Management OSMAE6, Vol. 
13, No. 2, p 111-125, 1990. 5 fig, 1 tab, 18 ref. 
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Descriptors: *Estuaries, *Flow pattern, *India, 
*Littoral environment, *Sediment transport, Beach 
erosion, Wave action. 


The wave-induced nearshore circulation and the 
sediment exchanges between two littoral cells 
along the beaches bordering Vypeen and Chel- 
lanam islands in the vicinity of Fort Cochin, India, 
were examined. In general, the flow within this 
narrow zone consists of a sheared cellular flow 
pattern with clockwise and anti-clockwise rota- 
tions exhibiting noticeable spatial variations. Field 
studies reveal a southerly littoral current during 
most of the year. A conceptual model was devel- 
oped to explain the sediment movement along the 
two littoral cells. The sediments introduced to the 
Vypeen littoral cell are transported southward by 
the incident waves either in the form of cellular or 
meandering flows, depending upon deep water 
wave approach. The strong flows associated with 
the tide in the Cochin harbor entrance channel 
obstruct transport further south. During the mon- 
soon season, sediment from either side of the chan- 
nel is transported into the channel under the influ- 
ence of the clockwise and anti-clockwise circula- 
tion cells. In the Chellanam littoral cell, inadequate 
sediment supply coupled with strong littoral flows 
make the beaches vulnerable to continuous erosion. 
(Author’s abstract) 

W90-11636 


EVALUATION OF THE BENTHIC RESOURCE 
VALUE OF IMPOUNDED AND NON-IM- 
— TIDAL CREEKS IN VIRGINIA, 
USA. 

Virginia Inst. of Marine Science, Gloucester Point. 
Div. of Geological and Benthic Oceanography. 
For primary bibliographic entry see Field 6G. 
W90-11639 


LIVE ALGAE IN DEEP SFDIMENT LAYERS. 
Rostock Univ. (German D.R.). Dept. of Biology. 
N. Wasmund. 

Internationale Revue der Gesamten Hydrobiologie 
_— Vol. 74, No. 6, p 589-597, 1989. 4 fig, 35 
ref. 


Descriptors: *Algae, *Autoradiography, *Coastal 
waters, *Sediment analysis, Baltic Sea, Chloro- 
phyta, Cyanophyta, Migration, Photosynthesis, 
Photosynthetic bacteria. 


Sediment cores taken from shallow coastal regions 
of the southern Baltic sea contained appreciable 
amounts of chlorophyli-containing algal cells 
down to at least 10 cm below the sediment surface. 
No evidence of vertical migration has been found. 
Below a sediment depth of 3 mm no photosynthe- 
sis is thought to be possible. If the buried algae are 
exposed to light, they immediately resume photo- 
synthesis, which was proved by measurement of 
oxygen production as well as C-14 uptake. The 
points at which C-14 incorporation has taken place 
are made visible by micro-autoradiography. For 
the micro-autoradiographic technique, several new 
modifications were introduced. Many species of 
green algae and cyanobacteria, that been consid- 
ered to be purely planktonic, retain their full via- 
bility in deeper sediment layers. They could gener- 
ate a plankton bloom after a resuspension. (Au- 
thor’s abstract) 

W90-11698 


MODELLING ULVA COASTAL MASS 
BLOOMS WITH APPLICATIONS (LA MO- 
DELISATION DES MAREES VERTES’ LI 
HORALES ET SES APPLICATIONS). 

Institut Francais de Recherche pour |’Exploitation 
de la Mer, Brest. 

For primary bibliographic entry see Field 5C. 
W90-11732 


EUTROPHICATION MODELLING IN THE VI- 
LAINE BAY. AN APPLICATION TO THE 
ANOXIA EVENTS (MODELISATION DE L’EU- 
TROPHISATION DE LA BAISE VILAINE ET 
DES PHENOMENES D’ANOXIE ASSOCIES). 

Institut Francais de Recherche pour |’Exploitation 













de la Mer, Brest. 

A. Chapelle. 

Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
243-248, 1990, 7 fig, 6 ref. 


Descriptors: *Computer models, *Eutrophication, 
*France, *Vilaine Bay, Advection, Anoxic condi- 
tions, Bays, Data interpretation, Diffusion, Dis- 
solved oxygen, Estuaries, Fishkill, Mathematical 
models, Model studies, Nitrogen, Phytoplankton, 
Salinity. 


The Vilaine bay in South Brittany has been trou- 
bled by eutrophication for several years. include 
red tide, anoxia and toxic blooms. The results of 
scientific studies on these biological and economic 
problems were collected using a box model of the 
bay. The simulation of primary productivity is 
based on the nitrogen cycle, the concentration of 
dissolved oxygen, and salinity levels, which are 
used to calibrate the advection-dispersion fluxes of 
the physical submodel. The model has been run- 
ning for several years to bring out seasonal 
changes. Tons of fish were killed in the bay at the 
end July in 1982, the model simulated this anoxic 
event, and calculated the effect of meteorological 
factors on the concentration of dissolved oxygen 
from July 10th to August 10th. The discharge of 
fresh water into the bay stimulated the production 
of phytoplankton. The organic material consumed 
dissolved oxygen. (King-PTT) 

W90-11733 


POTENTIAL EFFECT OF NITROGEN FROM 
RIVERS ON THE MARINE PHYTOPLANK- 
TON BETWEEN ROSCOFF AND SAINT- 
BREUC (EFFECT POTENTIAL DES APPORTS 
D’AZOTE D’ORIGINE FLUVIALE SUR LE 
PHYTOPLANKTON MRIN ENTRE ROSCOFF 
ET SATINT-BRIEUC). 

Electricite de France, Chatou. Dept. de Environ- 
ment Aquatique et Atmospherique. 

For primary bibliographic entry see Field 5C. 
W90-11734 


EFFECT OF MAXIMUM TURBIDITY ZONE 
ON THE VARIATIONS OF DISSOLVED 
OXYGEN CONCENTRATION: EXAMPLE OF 
THE ESTUARY OF THE LOIRE (INFLUENCE 
DU BOUCHON VASEUX SUR LA VARI- 
ATIONS DES CONCENTRATIONS EN 
OXYGEN DISSOUS CAS DE L’ESTUAIRE DE 
LA LOIRE). 

Institut Francais de Recherche pour !’Exploitation 
de la Mer, La Seyne-sur-Mer. Service Environ- 
ment Mediterranean. 

L. A. Romana, B. Thouvenin, B. Galenne, and C. 
Casanova. 

Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
257-263, 1990. 9 fig, 5 tab, 11 ref. 


Descriptors: *Dissolved oxygen, ‘*Estuaries, 
*France, *Loire River, *Turbidity, *Water quality, 
*Water quality control, Acidity, Chevire, Conduc- 
tivity, Donges, Fishkill, Mauves, Monitoring, Sar- 
dine, Temperature. 


Dissolved oxygen is a sensitive parameter of envi- 
ronmental quality, subject to variation in macroti- 
dal estuaries with significant results on the fauna. 
Changes in the concentration of dissolved oxygen 
have lead to summer kills of mullet in the Loire 
River estuary. The supply of biodegradable organ- 
ic material in the zone of maximum turbidity repre- 
sents an important source of demand for dissolved 
oxygen. Since 1985, the port authority of Nantes- 
St.-Nazaire has installed equipment at Pellerin to 
monitor temperature, conductivity, and pH. The 
tidal cycle of 12 hours and 25 minutes is clearly 
evident in the measurements. The dissolved 
oxygen concentration and pH also follow the lunar 
cycle. Samples were taken at four sites: Donges 
which was downstream of the estuary had a high 
salinity and little suspended material; Sardine 
which is downstream of the zone of maximum 
turbidity had a medium salinity and a high sus- 
pended material; Chevire which is upstream of the 
zone of maximum turbidity had no salinity and 
high suspended material; and Mauves which is 
upstream of the estuary had no salinity and little 
suspended material. These studies have found that 





the zone of maximum turbidity, a tidal coefficient 
of 80 and a temperature of 20 C effect the potential 
of anoxic problems. (King-PTT) 

W90-11735 


MODELLING DISSOLVED AND PARTICU- 
LATE CONTAMINANTS TRANSPORT IN THE 
MORLAIX ESTUARY. APPLICATION TO EN- 
TERIC BACTERIA DISCHARGE (MODELISA- 
TION DU TRANSPOR DISSOUS ET PARTICU- 
LAIRE DANS L’ESTUAIRE DE MORLAIX. AP- 
PLICATION AU DEVENIR DES BACTERIES 
ENTERIQUES). 

Institut Francais de Recherche pour |’Exploitation 
de la Mer, Brest. 

For primary bibliographic entry see Field 5B. 
W90-11737 


EFFECTS OF POLLUTION ON MARINE GAS- 
TROTRICHA IN THE NORTHWESTERN 
ADRIATIC SEA. 

Modena Univ. (Italy). Dipt. di Biologia Animale. 
For primary bibliographic entry see Field 5C. 
Ww90-11761 


WIDESPREAD NEOGASTROPOD IMPOSEX 
IN THE NORTHEAST PACIFIC: IMPLICA- 
TIONS FOR TBT CONTAMINATION SUR- 
VEYS. 

Victoria Univ. (British Columbia). Dept. of Biol- 
ogy. 

For primary bibliographic entry see Field 5C. 
W90-11762 


DETECTION OF LOW-WEIGHT NATURAL 
ORGANIC MOLECULES FROM MARINE IN- 
TERSTITIAL WATERS IN GEL CHROMATOG- 
RAPHY. 

Universite de Toulon et du Var, La Garde 
(France). Lab. de Recherches de Chimie Marine 
des Organometalliques. 

For primary bibliographic entry see Field 2K. 
W90-11772 


LONG-TERM CHANGES OF SEAGRASS 
MEADOWS IN BOTANY BAY, AUSTRALIA. 
Sydney Univ. (Australia). School of Biological 
Sciences. 

A. W. D. Larkum, and R. J. West. 

Aquatic Botany AQBODS, Vol. 37, No. 1, p 55-70, 
June 1990. 6 fig, 2 tab, 34 ref. 


Descriptors: *Aquatic plants, *Australia, *Botany 
Bay, *Data interpretation, *Ecological effects, 
*Sea grasses, Aerial photography, Biomass, Dredg- 
ing, History, Posidonia, Vegetation, Water re- 
sources development. 


An investigation of the long-term changes in sea- 
grass meadows (Posidonia australis Hook and Zos- 
tera capricorni Ashers) was conducted in Botany 
Bay, Australia using historical areal photography 
(1930-1985), field observations (1970-1987), and in 
situ sediment corings for fibrous remains of Posi- 
donia. Between 1942 and 1984, 58% (257 ha) of 
Posidonia was lost from the Bay’s southern fore- 
shores. By 1987, the once continuous meadow of 
Posidonia consisted of a number of fragmented 
beds. The decline occurred during a period of 
industrial and residential development in the catch- 
ment, which included the dredging of the Bay’s 
entrance to allow passage of large container ships. 
The dredging caused an increased wave height in 
many parts of the bay, resulting in the deteriora- 
tion and erosion of seagrass beds, particularly 
during storm events. As an example of this process, 
the effect of minor storms in reducing leaf biomass 
of Posidonia by 70% is reported. Grazing by the 
sea urchin, Heliocideras erythrogramma between 
1980 and 1986 was responsible for a smaller loss of 
Posidonia. The existence of fibrous remains in sedi- 
ment cores offered circumstantial evidence that the 
Posidonia had a much wider distribution in Botany 
Bay prior to the earliest areal photography. A 
history of poor catchment management, uncon- 
trolled effluent disposal and widespread dredging 
is suggested as the cause for these earlier unquanti- 
fied losses. Over the same period (1930-1987), Z. 
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capricorni was found to have undergone cyclical 
fluctuations in the area throughout the Bay, and 
colonized many sites that were previously vegetat- 
ed with Posidonia. (Author’s abstract) 

W90-11779 


EELGRASS CONDITION AND TURBIDITY IN 
THE DUTCH WADDEN SEA. 

Katholieke Univ. Nijmegen (Netherlands). Lab. of 
Aquatic Ecology. 

W. B. J. T. Giesen, M. M. van Katwijk, and C. den 
Hartog. 

Aquatic Botany AQBODS, Vol. 37, No. 1, p 71-85, 
June 1990. 2 fig, 3 tab, 55 ref. 


Descriptors: *Aquatic vegetation, *Ecosystems, 
*Eelgrass, *Eutrophication, *The Netherlands, 
*Turbidity, *Wadden Sea, Dredging, Population 
dynamics, Water quality. 


Populations of eelgrass (Zostera marina L. ) in the 
Dutch Wadden Sea have witnessed two major 
phases of decline in this century. The first was the 
total disappearance of sublittoral beds during the 
wasting disease epidemic of the early 1930s and 
their failure to recover. The second was the gradu- 
al disappearance of the littoral eelgrass after the 
1960s. Both the lack of recovery of the sublittoral 
beds and the disappearance of the littoral popula- 
tion may have been effected by changes in turbidi- 
ty. This increasing turbidity can be linked with the 
progressively increasing eutrophication as well as 
deposit extracting and dredging activities. (Au- 
thor’s abstract) 

W90-11780 


COASTAL AND MARINE ENVIRONMENTAL 
STRESS IN THE ST. VINCENT GRENADINES. 
Council for the Protection of Rural England, Ley- 
land. 

For primary bibliographic entry see Field 4C. 
W90-11819 


THREATS TO BEACH RESOURCES AND 
PARK BOUNDARIES CAUSED BY SHORE- 
LINE MIGRATION IN AN URBAN ESTUA- 
RINE PARK. 

Rutgers - The State Univ., New Brunswick, NJ. 
Center for Coastal and Environmental Studies. 

K. F. Nordstrom, N. L. Jackson, and J. P. 
Tiefenbacher. 

Environmental Management EMNGDC, Vol. 14, 
No. 2, p 195-202, March/April 1990. 4 fig, 1 tab, 21 
ref. 


Descriptors: *Beach erosion, *Coastal zone man- 
agement, *Estuarine environment, *New York, 
Boundaries, Parks, Urban areas. 


An evaluation of coastal processes, shoreline ero- 
sion and shore management options for Conference 
House Park, Staten Island New York reveals the 
problems associated with lack of congruence be- 
tween jurisdictional boundaries and boundaries re- 
quired for maintenance of beaches and shorefront 
park land. Rates of shoreline change are high de- 
spite low wave energies because bay beaches con- 
tain small amounts of sand. The park is so narrow 
in places that the shoreline will soon move out of 
park boundaries. This condition will eliminate nat- 
ural beach resources, restrict access and create 
political and administrative problems. Management 
strategies include revetment construction, beach 
nourishment and acquisition of additional land. Ob- 
taining the maximum length of shorefront to create 
a park may be less cost effective in maintaining 
natural beach resources than obtain a shorter front- 
age and more compact shape that allows for shore- 
line movement. The problems of managing eroding 
shorelines in urban estuaries are acute because 
space is lacking, the cost of land is high, and the 
critical nature of shoreline erosion is disguised by 
low wave energies and lack of daily beach change. 
(Author’s abstract) 

W90-11822 


Field 2—WATER CYCLE 
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INVENTORY OF WETLAND IMPOUND- 
MENTS IN THE COASTAL ZONE OF LOUISI- 
ANA, USA: HISTORICAL TRENDS. 

Texas Univ. at Austin. Div. of Biological Sciences. 
R. H. Day, R. K. Holz, and J. W. Day. 
Environmental Management EMNGDC, Vol. 14, 
No. 2, p 229-240, March/April 1990. 8 fig, 1 tab, 24 
ref. 


Descriptors: *Coastal zone management, *Im- 
poundments, *Louisiana, *Wetland impoundments, 
Wetlands, Remote sensing. 


This inventory consisted of 370,658 ha within the 
coastal zone that had been intentionally impounded 
before 1985. This area is equal to about 30% of the 
total wetland area in the coastal zone. Of that total 
area, approximately 12% (43,000) is no longer im- 
unded (i.e., failed impoundments; levees no 
longer exist or only remnants remain). Of the 
328,000 ha still impounded, about 65% (214,000 ha) 
is developed (agriculture, aquaculture, urban and 
industrial development and contained spoil). The 
remaining 35% (114,000 ha) of impoundments are 
in an undeveloped state (wetland or open water 
habitat). In December 1985, approximately 50% 
(78,000 ha) of the undeveloped and failed im- 
poundments were open-water habitat. This inven- 
tory will allow researchers to monitor future 
change in land-water ratios that occur within im- 
pounded wetlands and thus to assess the utility of 
coastal wetland management using impoundments. 
(Author’s abstract) 
W90-11824 


GLOBAL ASPECTS OF MARINE POLLUTION 
POLICY--THE NEED FOR A NEW INTERNA- 
TIONAL CONVENTION. 

California Univ., Santa Cruz. Dept. of Biology. 
For primary bibliographic entry see Field 5C. 
W90-11826 


MEASURING THE BENEFITS OF IMPROVE- 
MENTS IN WATER QUALITY: THE CHESA- 
PEAKE BAY. 

Maryland Univ., College Park. Dept. of Agricul- 
tural and Resource Economics. 

For primary bibliographic entry see Field 5G. 
W90-11829 


SETTING THE AGENDA FOR ESTUARINE 
WATER QUALITY MANAGEMENT: LESSONS 
FROM PUGET SOUND. 

Washington Univ., Seattle. Inst. for Marine Stud- 
ies. 

For primary bibliographic entry see Field 5G. 
W90-11831 


INFLUENCE OF LIGHT INTENSITY AND 
PHOTOADAPTATION ON THE TOXICITY OF 
PCB TO A MARINE DIATOM. 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

For primary bibliographic entry see Field 5C. 
W90-11852 


SEDIMENT, PARAMETERS AND DISTRIBU- 
TION OF METALS IN FINE SEDIMENTS OF 
THE LOIRE ESTUARY. 

Nantes Univ. (France). Lab. de Toxicologie. 

For primary bibliographic entry see Field 5B. 
W90-11870 


SOME PHYSICO-CHEMICAL AND BIOLOGI- 
CAL PHENOMENA IN THE SALINITY GRA- 
DIENT. 

Akademiya Nauk SSSR, Leningrad. Zoologiches- 
kii Inst. 

V. V. Khlebovich. 

Limnologica LMNOA8, Vol. 20, No. 1, p 5-8, 
April 1990. 5 fig, 35 ref. 


Descriptors: *Ecology, *Estuarine environment, 
*Saline-freshwater interfaces, Critical salinity, Spe- 
cies composition. 


In bodies of water with smooth salinity gradients 
the change of faunal composition from sea water to 


freshwater or vice versa is not a gradual process 
but occurs in a rather narrow zone of critical 
salinity (horohalinicum by the later authors). This 
zone is also the place of mass death of sea and 
freshwater forms both in estuaries and in the labo- 
ratory, the limit of life activity of isolated cells and 
tissues as well as of forms devoid of osmotic regu- 
lation. This limit in the millions of years of organic 
evolution was not overcome by many taxa which 
are represented at present exclusively by the 
marine forms (Radiolaria, Anthozoa, Echinoder- 
mata, Ascidia, etc.). Absorption of dissolved or- 
ganic matter by the organisms depends on salinity 
and usually stops below 5 ppt; thus the problem of 
absorption of dissolved organic substances by inte- 
guments for nutrition is rather a problem of marine 
hydrobiology and not fresh-water hydrobiology. 
At the critical salinity a more or less sharp change 
of many physico-chemical characteristics is ob- 
served; i.c., a change in the ions ratio (rapic 
factor), a change of charge on the particles of 
suspension, and a change of sedimentation param- 
eters. The nonlinear change of biological processes 
at the salinity gradient seems to be historically 
predetermined by an adequately nonlinear change 
in physico-chemical properties of natural waters. 
(Author’s abstract) 

W90-11879 


ACTUALISTIC MODEL OF MUD DEPOSI- 
TION AND DIAGENESIS FOR THE WESTERN 
BALTIC SEA. 

Ernst-Moritz-Arndt Univ., Greifswald (German 
D.R.). Sektion Geologische Wissenschaften. 

R. O. Niedermeyer, and D. Lange. 

Limnologica LMNOA8, Vol. 20, No. 1, p 9-14, 
April 1990. 3 fig, i tab, 25 ref. 


Descriptors: *Baltic Sea, *Deposition, *Diagenesis, 
*Marine sediments, *Model studies, *Sedimenta- 
tion, *Sedimentology. 


A complex study was made on the deposition and 
diagenesis of modern Baltic Sea mud. The Baltic 
Sea is an intracontinental brackish water sea which 
has a geological history only of a few millennia, a 
limited water exchange capacity with the world 
ocean, strong thermohaline water stratification, 
high biological productivity, and large river water 
input. This presents favorable conditions for stud- 
ies on modern sedimentation processes from an 
actualistic point of view. Using a characteristic 
type of Baltic sediments (mud/Schlick) which con- 
tains high amounts of organic matter, an attempt 
was made to establish a depositional and diagenetic 
model of the western area of the Baltic Sea which 
is part of the East Germany continental shelf. 
There are several similarities to models of the 
formation of organic carbon-rich sediments. Con- 
sidering these criteria, the western Baltic Sea can 
be described as a productivity type with regard to 
the formation of organic carbon-rich sediments, 
whereas transitions to slightly stagnant conditions 
in the Arkona Basin may modify this productivity 
model. There are nearly the same rates of primary 
organic production calculated for both basins (164 
and 154 g C/sq m/yr). Moreover, the investigated 
mud sediments are in good agreement with the 
diagenetic zones 1 (oxidation) and 2 (sulfate reduc- 
tion) which have been previously established. Ac- 
cording to this diagenetic model the mud-deposit- 
ing environment of the western Baltic Sea can be 
an actualistic example both for the formation of 
organic carbon-rich sediments and for aspects of 
black shale formation. (Author’s abstract) 
W90-11880 


METAL DISTRIBUTION IN SEDIMENTS OF 
THE BALTIC SEA. 

Akademie der Wissenschaften der DDR, Rostock- 
Warnemuende. Inst. fuer Meereskunde. 

For primary bibliographic entry see Field 5B. 
W90-11881 


VARIATIONS OF SOME CHEMICAL CRITE- 
RIA IN THE UNTERWARNOW, AN ESTUARY 
OF THE WESTERN BALTIC SEA IN 1977-1986. 
Wasserwirtschaftsdirektion Kueste, Stralsund 
(German D.R.). 

For primary bibliographic entry see Field 5B. 
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W90-11882 


ECOLOGICAL INVESTIGATIONS IN THE ON- 
SHORE PELAGIC ZONE NEAR WARNE- 
MUNDE FROM MARCH 1985 TO MARCH 
1986. 

Akademie der Wissenschaften der DDR, Rostock- 
Warnemuende. Inst. fuer Meereskunde. 

W. Kaiser, A. Irmisch, D. Nehring, F. Georgi, and 
G. Breuel. 

Limnologica LMNOA8, Vol. 20, No. 1, p 33-36, 
April 1990. 3 fig, 37 ref. 


Descriptors: *Baltic Sea, *Coastal waters, *Ecolo- 
gy, *Eutrophication, *Marine biology, *Nearshore 
processes, *Seasonal variation, Chlorophyll, Nutri- 
ents, Oceanography, Seston, Temperature, Varia- 
tion. 


From March 1985 to March 1986, ecological inves- 
tigations were carried out in the pelagic zone near 
Warnemunde with the aim of analyzing the annual 
variation in some oceanological parameters and 
ascertaining the productivity and eutrophication of 
this region. All parameters showed seasonal vari- 
ations which were most pronounced in the case of 
temperature, the biological parameters and param- 
eters affected directly by these two. Seasonal vari- 
ations in seston content were distinct, but less 
pronounced than those in other parameters owing 
the large proportion of abioseston. Short term vari- 
ations with a duration of only a few days were 
slight in the case of temperature but considerable 
for all other parameters. The relationships between 
the biological and chemical parameters were closer 
than those between the meteorological/hydrologi- 
cal and chemical/biological parameters. The 
degree to which ecological conditions were influ- 
enced by the Warnow River could not be ascer- 
tained. Comparison of chlorophyll and seston data 
with corresponding data from the Arkona Sea and 
Lubeck Bay shows that the sea area off Warne- 
munde can be regarded as part of Mecklenburg 
Bay that is only slightly eutrophic, if at all, owing 
to the unrestricted exchange of water in this open 
sea area. (Marks-PTT) 

W90-11883 


CHARACTERISTICS OF PHYTOPLANKTON 
IN BRACKISH WATERS OF DIFFERENT 
TROPHIC LEVELS. 

Rostock Univ. (German D.R.). Dept. of Biology. 
N. Wasmund. 

Limnologica LMNOA8, Vol. 20, No. 1, p 47-51, 
April 1990. 5 fig, 1 tab, 9 ref. 


Descriptors: *Baltic Sea, *Estuaries, *Phytoplank- 
ton, *Population dynamics, *Trophic level, Pri- 
mary productivity, Succession. 


Investigations on phytoplankton have been carried 
out in the waters of the Baltic Sea south of the 
Darss-Zingst Peninsula. These consist of a chain of 
several water bodies (boddens), differing in their 
trophic level. Annual phytoplankton production 
and a mean biovolume of 100-200 g C/sq m and 2- 
100 cu mm per L respectively were found for the 
mesotrophic level, of 200-400 g C/sq m and 10-20 
cu mm/L for the eutrophic level, and of 400-600 g 
C/sq m and 20-35 cu mm/L for the polytrophic 
level. Since the water becomes more turbid as the 
trophic level increases (for instance, in polytrophic 
waters the top meter of the water column accounts 
for 85-95% of plankton primary production), the 
higher the trophic level, the smaller is the contri- 
bution of the phytobenthos to the total primary 
production. It is difficult to assign specific indica- 
tor species to different trophic levels because the 
relatively slight differences in species composition 
are masked by the much greater seasonal and 
annual variation. (Author’s abstract) 

W90-11885 


SECONDARY PRODUCTION OF CALANOIDS 
(COPEPODA, CRUSTACEA) IN BRACKISH 
WATERS. 

Rostock Univ. (German D.R.). Dept. of Biology. 
R. Heerkloss, U. Brenning, and M. Ring. 
Limnologica LMNOA8, Vol. 20, No. 1, p 65-69, 





April 1990. 6 fig, 1 tab, 12 ref. 


Descriptors: *Aquatic productivity, *Baltic Sea, 
sBays, *Brackish water, *Copepods, *Estuaries, 

productivity, *Secondary productivity, 
*Zooplankton, Crustaceans, Fisheries, Neritic en- 
vironment. 


Calanoid copepods are an important component of 
the coastal zooplankton of the southern Baltic Sea. 
Monitoring data from different stations on the East 
German coast show that they dominate during 
spring and early summer. Because of their impor- 
tance as a food source for fish larvae, their produc- 
tion is of interest in connection with fisheries. In 
shallow brackish waters of the Darss-Zingst estu- 
ary and Greifswald Bay of the Baltic Sea, calan- 
oids of the genus Eurytemora and Acartia are the 
main components of the zooplankton. Biomass and 
production data are presented for the two waters 
differing in productivity. To estimate secondary 
production, two methods (a volumetric and a 
tracer method) were used and compared. The 
annual calanoid production in neritic and estuarine 
waters does not exceed 1 g C/sq m/year. The 
results for Greifswald Bay thus seem to be within 
the range of neritic productivity. In contrast, the 
high production values obtained for the Darss- 
Zingst estuary lie outside of the normal range and 
are only comparable to calanoid production in 
some highly productive lakes. Therefore, semi- 
enclosed estuaries with only a narrow connection 
to the open sea are probably more similar to lakes 
in terms of calanoid production. Despite their shal- 
lowness and low food chain efficiency, their poten- 
tial for secondary production is considerable. (Au- 
thor’s abstract) 

W90-11887 


SEASONAL VARIATIONS OF THE BIOMASS 
OF COPEPODA AND ROTATORIA: PERMA- 
NENT COMPONENTS OF THE ZOOPLANK- 
TON IN THE VISTULA LAGOON. 
Akademia Rolniczo-Techniczna, Olsztyn-Kortow 
yeas Dept. of Sanitary Hydrobiology. 

B. Adamkiewicz-Chojnacka, and Z. Rozanska. 
Limnologica LMNOAS, Vol. 20, No. 1, p 71-73, 
April 1990. 3 fig, 20 ref. 


Descriptors: *Aquatic productivity, *Biomass, 
*Estuaries, *Seasonal variation, *Variability, *Vis- 
tula Lagoon, *Zooplankton, Copepods, Rotatoria. 


Zooplankton biomass in the Vistula Lagoon con- 
sists mostly of Copepoda and Rotatoria with Cla- 
docera appearing periodically. Since Cladocera are 
characterized by considerable variability in bio- 
mass and numbers across the years, the seasonal 
variation of Copepoda and Rotatoria is the focus of 
this paper. These two zooplankters are present 
throughout the year and represent the basic pro- 
ducers in the lagoon, thus determining its fishery 
productivity. The samples were collected in 1975, 
1977, 1978, and 1985 with a 5-L Ruttner sampler. 
Weight standards for the rotifers were determined 
by measuring the length and breadth of the orga- 
nisms and comparing the results with literature 
data or using the formulas of Ruttner-Kolisko 
(1972). Weight standards for Copepoda were de- 
termined from Cislenko’s nomograms (1968). Two 
peaks of the zooplankton biomass were observed in 
May and August. The lowest zooplankton bio- 
masses were recorded in February and July. Sea- 
sonal variations of the zooplankton biomass corre- 
sponded to the variations in Copepoda biomass. In 
addition, a significant proportion of Rotatoria was 
observed in the zooplankton in July. Higher levels 
of Rotatoria were also found in May. (Author’s 
abstract) 

W90-11888 


BIOMASS AND ABUNDANCE OF THE ZOO- 
PLANKTON FROM THE GULF OF GDANSK. 
Gdansk Univ. (Poland). Inst. of Oceanography. 
K. Wiktor. 

Limnologica LMNOA8, Vol. 20, No. 1, p 75-78, 
April 1990. 4 fig, 5 ref. 


Descriptors: *Baltic Sea, *Biomass, *Gulf of 
Gdansk, *Primary productivity, *Species composi- 
tion, *Zooplankton, Bays, Cladocera, Copepodes, 
Rotaria. 


Investigations covered zooplankton distribution 
and composition in the coastal waters of the Gulf 
of Gdansk. The biomass and abundance were com- 
pared on the basis of mean data for the period 
between May and October 1981. Materials were 
collected with an Apstein net (mesh size no. 25). 
The samples were taken vertically once a month 
from stations at depths of 5, 10 20, and 35 m, 
located at four profiles. The standard weight of 
individuals according to the BMB Recommenda- 
tions of Working Group 14 (1985) was used for 
biomass calculations. An exception to this rule was 
the biomass of Rotatoria, which was calculated 
according to the previous standards. The zoo- 
plankton in the study area is composed of Cope- 
poda, Cladocera, velliger of Mollusca, and Appen- 
dicularia. Copepoda have the highest biomass 
(59.5%) but Rotatoria are the most numerous 
(59.7%). It was found that the biomass increases 
with depth. The horizontal distribution of biomass 
is similar to the abundance distribution: the highest 
values are found in the middle of the study area. 
(Author’s abstract) 

W90-11889 


DYNAMICS OF MEIOBENTHIC COMMUNI- 
TIES IN A EUTROPHIC AND POLLUTED ES- 
TUARY. 

Akademia Rolnicza w Szczecinie (Poland). Inst. of 
Fisheries, Oceanography and Protection of the 
Sea. 

T. Radziejewska, and I. Drzycimski. 

Limnologica LMNOA8, Vol. 20, No. 1, p 83-88, 
April 1990. 4 fig, 2 tab, 13 ref. 


Descriptors: *Ecosystems, *Estuarine environ- 
ment, *Eutrophication, *Population density, 
*Water pollution effects, Baltic Sea, Biochemical 
oxygen demand, Copepods, Lagoons, Salinity, 
Szczecin Lagoon. 


Seasonal phenomena were studied in meiobenthic 
communities sampled in 1985-1986 at seven stations 
in the Szczecin Lagoon, a eutrophic and polluted 
link of the Odra River estuarine system. Both the 
abundance and composition of meiobenthos fluctu- 
ated widely at each station; no stable pattern of 
changes being detected. Changes in the total meio- 
benthos density as well as in densities of nema- 
todes, ostracods, and harpacticoid copepods did, 
however, correlate with changes in bottom water 
salinity. Furthermore, ostracod densities correlated 
inversely with BODS in bottom water, while har- 
pacticoid abundances correlated directly with 
oxygen content. The harpacticoid copepod sub- 
community, consisting of a total of 10 species 
recorded in the lagoon over the two years of 
study, showed signs of both seasonal succession 
and characteristic spatial distribution. Two brack- 
ish water species, Halectinosoma curticorne and 
Microarthridion littorale, were the subcommunity 
dominants along the temporal and spatial axes. The 
overall distribution of harpacticoid copepods in the 
lagoon reflected the salinity and pollution gradi- 
ents. (Author’s abstract) 

W90-11891 


RESULTS OF ECOLOGICAL ENCLOSURE EX- 
PERIMENTS WITH PELAGIC COMMUNITIES 
OF THE ARKONA SEA (BALTIC SEA). 
Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

S. Schulz, G. Breuel, and A. Irmisch. 

Limnologica LMNOA8, Vol. 20, No. 1, p 89-94, 
April 1990. 4 fig, 1 tab, 16 ref. 


Descriptors: *Baltic Sea, *Ecology, *Marine biol- 
ogy, *Phytoplankton, *Primary productivity, 
Grazing, Nutrients, Zooplankton. 


The study of ecological processes running small 
scales in time and space are hard to investigate 
using the normal oceanographical measuring strat- 
egies. As such microcosm experiments are used to 
examine the small changes. In a series of such 
experiments the response of the phytoplankton 
community to nutrient changes and mesozooplank- 
ton grazing pressures are examined. In spring, 
summer, and autumn enclosure experiments have 
been carried out in the central part of the Arkona 
Sea. The natural surface water was enriched with 
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nutrients up to the winter level and changes of the 
community structure (addition and removal of zoo- 
plankton) were conducted. In spring and summer 
the phytoplankton responded on the addition with 
a rapid uptake of nutrients and an increase in 
primary production and biomass. In autumn the 
uptake of nutrients was also quick, the productivity 
however did not answer, and a clear increase of 
the biomass was only in diatoms visible. The addi- 
tion of zooplankton influenced the productivity of 
the phytoplankton only under summer conditions 
whereas in spring and autumn the effects were 
negligible. As a conclusion the attempt is made to 
apply some of the results to possible consequences 
for the pelagic system of the Baltic Sea. (Author’s 
abstract) 

W90-11892 


CARBON FLUX DYNAMICS IN A SHALLOW 
EUTROPHIC ESTUARY. 

Rostock Univ. (German D.R.). Dept. of Biology. 
U. Schiewer, H. Arndt, G. Jost, R. Heerkloss, and 
N. Wasmund. 

Limnologica LMNOA8, Vol. 20, No. 1, p 95-100, 
April 1990. 3 fig, 3 tab, 26 ref. 


Descriptors: *Baltic Sea, *Carbon, *Ecosystems, 
*Environmental control, *Estuarine environment, 
*Eutrophication, *Seasonal variation, *Species 
composition, Light, Temperature. 


Joint enclosure experiments were performed in 
Kirr Buncht, a shallow eutrophic bay in the Darss- 
Zingst estuary. The pelagic community played a 
major role in the main carbon flux of this ecosys- 
tem. Despite constant changes, various states of 
dynamic equilibrium were identified which were 
related to nutrient loadings and seasonal periodici- 
ty. The results presented refcr to the (N + P) 
loaded enclosure from the Ist to 2nd and from the 
Sth to 6th week of the experiment. Although the 
carbon pools and fluxes in the phytoplankton com- 
partment were identical during both periods of 
investigation, the carbon pools, carbon fluxes and 
population structures of the heterotrophic com- 
partments varied. The variations were not gov- 
erned by nutrient availability for phytoplankton 
because neither P nor N was a limiting factor. 
Temperature and light were the obvious factors 
causing seasonal changes. The stability of the eco- 
system was maintained through changes in fluxes; 
changes in biomass played a relatively minor role. 
The bacterial compartment was characterized by 
stable numbers of individuals and carbon pool, but 
flux rates in this compartment varied considerably. 
Considerable variability in carbon pool sizes and 
flux rates were characteristics of the ciliates and 
rotifers. Crustaceans were of minor importance. 
The ciliates evidently play an important role. 
Structure and function were closely related. The 
functional redundancy was anchored largely in the 
species composition of the biotic components. (See 
also W90-11894) (Marks-PTT) 

W90-11893 


IMPORTANCE OF PELAGIC AND BENTHIC 
MICROFAUNA IN A SHALLOW WATER 
COMMUNITY OF THE DARSS-ZINGST ESTU- 
ARY, SOUTHERN BALTIC, DURING MESO- 
COSM EXPERIMENTS. 

Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

H. Arndt, U. Schiewer, G. Jost, N. Wasmund, and 

T. Walter. 

Limnologica LMNOA8, Vol. 20, No. 1, p 101-106, 
April 1990. 4 fig, 24 ref. 


Descriptors: *Baltic Sea, *Ecosystems, *Estuarine 
environment, Ciliata, Microfauna, Zooplankton. 


During enclosure experiments (3.1 sq m) in the 
shallow coastal waters south of the Darss-Zingst in 
June 1985 and July 1986, the impact of nutrient 
loading (P, N) on ecosystem structure and func- 
tioning was studied. As a part of these studies, the 
relative importance of protozoans, (especially cili- 
ates) and micrometazoans (especially small rotifers) 
in the pelagic as well as in the benthic habitat was 
investigated by estimation of their biomass and 
calculation of their activity using specific metabol- 
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ic rates from literature. The results showed that 
zooplankton which passes through commonly used 
plankton nets (56 micron mesh size) was the most 
active part of the whole animal community during 
the investigation period. In benthic habitat (muddy 
sand) microzoans were of minor importance com- 
pared to microzoobenthos. Although the investiga- 
tion site was very shallow (0.5-0.7 m depth) there 
was a clear difference in species composition of 
pelagic and benthic fauna. Apart from the domi- 
nance of different species in different enclosures 
nutrient loading had no considerable influence on 
total animal biomass. This points to the stability of 
the ecosystem. Pelagic ciliates were the metaboli- 
cally most active faunal component of the investi- 
gated eutrophic waters. Their dynamics were char- 
acterized by short-term succession of species (in a 
few days) and by the co-occurrence of different 
functional groups like algivores, bacterivores, and 
omnivorous predators. the results underline the 
demand for more protozoological studies to ex- 
plain ecosystem functioning in estuaries. (See also 
'W90-11893) (Author’s abstract) 

W90-11894 


SOME ASPECTS OF MICROBIOLOGY OF 
THE GULF OF FINLAND. 

Tartu State Univ. — 

K. Kunnis, and A. Saa 

Limnologica LMNOAS8, ‘Vol. 20, No. 1, p 127-129, 
April 1990. 2 fig, 1 tab, 10 ref. 


Descriptors: *Bacterial analysis, *Baltic Sea, *He- 
terotrophic bacteria, *Marine bacteria, *Nutrient 
requirements, *Vertical distribution, Fluctuations, 
Gulf of Finland, Temperature effects. 


The vertical distribution and short term fluctua- 
tions of both the total bacterial number and hetero- 
trophic bacteria were studied at the entrance to the 
Gulf of Finland over two periods in summer 1986. 
During the investigation periods the distinct 
changes in the bacterial numbers were observed, 
especially in the surface water layers; at the same 
time the fluctuations in water temperature and 
salinity were slight. The highest bacterial counts 
were found in the surface water, with maximum 
values above the thermocline. The bacterial 
number strongly decreased in the cold water 
below the thermocline. The organic matter con- 
tent, the content of phytoplankton and the water 
temperature may be the main factors controlling 
the abundance and distribution of sea water. The 
comparison of ZoBell medium 2216E with Soviet 
standard nutrient agar medium plate counts re- 
vealed some significant differences, which may 
obviously be caused by the fact that different types 
of heterotrophic bacterial have different nutrient 
requirements. (Marks-PTT) 
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The ecological importance of anaerobic decompo- 
sition is growing in the coastal ares of the Baltic 
Sea because of the increasing eutrophication. The 
quantification of methanogenesis and its relation- 
ship to sulfate reduction in sediments of the shal- 
low water area between the islands of Rugen and 
Hiddensee in the southern Baltic Sea was investi- 
gated. Methane production rates differ greatly be- 
tween the sediments of the open water area (23-84 
micromol CH4/sq m/hr) and those in a creek and 
basins (787-4618 micromol CH4/sq m/hr) because 
of the different availabilities of organic matter. The 
substrate limitation of methanogenesis was demon- 
strated by the increase in methane production in 
sediment slurries after addition of methane precur- 
sors and complex organic substances (algal matter). 


In the presence of high sulfate concentrations, 
methanogenesis is low because the methanogenic 
bacteria are outcompeted by sulfate reducing bac- 
teria for the limited substrates acetate and hydro- 
gen and carbon dioxide. The competition was 
eliminated by inhibition of sulfate reducing bacte- 
ria, by low sulfate concentrations, and by an excess 
of organic matter. Methanogenesis was calculated 
to account for 1.5-67% of mineralization. (Au- 
thor’s abstract) 
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The ecology of methanotrophic bacteria was ex- 
amined in the shallow brackish water ecosystem 
between the islands of Rugen and Hiddensee in 
order to investigate the methane cycle kinetics in 
the shore region of the Baltic Sea. Methanotrophic 
bacteria were found widely distributed in the 
water and sediment of the habitat, with the highest 
numbers in organic rich sediments (1700-120,000 
cells/g). The upper sediment layer (0-1 cm) was 
found to be the main zone of methanotrophic 
activity. The oxidation rates were controlled by 
the methane concentration according to Michaelis- 
Menten kinetics. The measured potential rates per- 
mitted the calculation of in situ activities for the 
actual methane concentrations in the environment 
(4.8-546 micromol/sq m/h). The resulting oxygen 
demand was estimated. Between 2 and 68% of the 
produced methane were recycled by oxidation. 
(Author’s abstract) 
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The acetylene block technique was used to assay 
denitrification in undisturbed cores of sediments 
obtained from various parts of a backwater chain. 
The method includes preconcentration of the pro- 
duced nitrous oxide for estimating in situ denitrifi- 
cation which permits the use of gas chromatogra- 
phy with a lower order of sensitivity than being in 
general use. The first measurements were carried 
out in one-year-long study. It was found that an 
annual periodicity of denitrification existed. The 
main factors restricting denitrification are that in 
winter, low temperatures confine denitrification. 
This state is quickly displaced by a nitrate limita- 
tion in spring. The reason is a fast growing con- 
sumption of nitrate not only by denitrification but 
also by other processes (assimilation, ammonifica- 
tion of nitrate) if the water temperature rises. In 
the summer time, nitrification cannot compensate 
for the large consumption because of the limitation 
by oxygen and/or ammonium. In late autumn/ 
early winter, the restriction of denitrification by 
nitrate changes slowly in a kind like that by tem- 
perature. Preliminary calculations indicate the loss 
of nitrogen from the area is nearly 5 g/sq m/a, 
which equals about half of the anthropogenic 
input. (Marks-PTT) 
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The phytal zone of Greifswald Bay, a coastal 
water in the northeast of the West Germany was 
studied from spring to autumn in 1985. The sub- 
mersal vegetation was mapped, and it was discov- 
ered that the coverage of the bottom had de- 
creased from 90% to about 10%. The main causes 
of this decline are believed to be the increasing 
plankton production and the deterioration of light 
condition at the bottom owing to eutrophication. 
Quantitative studies of the macrofauna of the 
phytal zone show that the zone covered by red 
algae (mainly Furcellaria fastigiata) is populated by 
a large number of species in various growth stages. 
The fauna inhabiting the less ramified Potamoge- 
ton pectinatus and Zostera marina stands was less 
diversified. It can be assumed that the decline of 
the red algae stocks to insignificant remains has led 
to major changes in the food web and energy flow. 
Although no quantitative data can yet be offered, it 
must be feared that loss of this habitat threatens the 
continued existence of a herring population there. 
The dense bluegreen blooms in midsummer may 
restrict the use of these waters by vacationers for 
bathing. The changes that have taken place thus 
seem to jeopardize many of the uses of Greifswald 
Bay. (Author’s abstract) 
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Listeria species and L. monocytogenes were found 
in 81% and 62%, respectively, of fresh or low- 
salinity waters (37 samples) in tributaries draining 
into Humboldt-Arcata Bay, California, during a 
winter (January-February) sampling period. The 
incidence of Listeria species and L. monocyto- 
genes in sediment (46 samples) from the same sites 
where water was sampled was 30.4% and 17.4%, 
respectively. One of three bay water samples con- 
tained Listeria species (including L. monocyto- 
genes), while of 35 samples of oysters examined, 
only 1 was found positive for Listeria species (L. 
innocua). A given species or L. monocytogenes 
serogroup appeared to predominate in freshwater 
when domesticated animals (cows, horses) were 
nearby. Greater variety with no species predomi- 
nance was observed in areas with no direct animal 
influence. (Author’s abstract) 
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The natural abundance of stable carbon isotopes 
measured in bacterial nucleic acids extracted from 
estuarine bacterial concentrates was used to trace 
sources of organic matter for bacteria in aquatic 
environments. The stable carbon isotope ratios of 
Pseudomonas aeruginosa and nucleic acids extract- 
ed from cultures resembled those of the carbon 
source on which bacteria were grown. The carbon 
isotope discrimination between the substrate and 
total cell carbon from bacterial cultures averaged 
2.3 ppt. The isotope discrimination between the 
substrate and nucleic acids extracted from bacterial 
cultures was 2.4 ppt, not significantly different 
from the discrimination between bacteria and the 
substrate. Estuarine water samples were prefiltered 
through 1-micron-pore-size cartridge filters. Bacte- 
rium-sized particles in the filtrates were concen- 
trated with tangential-flow filtration and centrifu- 
gation, and nucleic acids were extracted from these 
concentrates. Hybridization with 16S rRNA 
probes showed that approximately 90% of the 
nucleic acids extracted on two sample dates were 
of eubacterial origin. Bacteria and nucleic acids 
from incubation experiments using estuarine water 
samples enriched with dissolved organic matter 
from Spartina alterniflora and Cyclotella caspia 
had stable carbon isotope values similar to those of 
the substrate sources. In a survey that compared 
diverse estuarine environments, stable carbon iso- 
topes of bacteria grown in incubation experiments 
ranged from -31.9 to -20.5 ppt. The range in iso- 
tope values of nucleic acids extracted from indige- 
nous bacteria from the same waters was similar, - 
27.9 to -20.2 ppt. Generally, the lack of isotope 
discrimination between bacteria and nucleic acids 
that was noted in the laboratory was observed in 
the field. Exceptions to this generalization were 
due to changes in bacterial substrate sources as a 
result of the incubation experiments that were used 
to obtain bacteria for isotope analysis. (Author’s 
abstract) 
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The Nichupte Lagoon System is located on the 
northeastern corner of the Yucatan Peninsula. 
Cancun, the most ambitious tourist development 
on the Mexican Coastal Zone, was created around 
the Nichupte Lagoon System, profiting on the 
beauty and recreational resources of both the Car- 
ibbean Sea and the Lagoon system. Results from a 
hydrological survey of the Nichupte Lagoon 
System provide basic information on an area which 
is increasingly affected by environmental stresses 
from development activities. Depth, and diurnal 
and annual cycles of salinity and temperature dis- 
tributions, were sampled during 1982 and 1983. 
Spatial variations were only significant in salinity 
in the horizontal plane, with an east-west gradient 
apparently characteristic of the system. A model 
was developed which explains nearly all the ob- 
served temporal salinity variations in terms of rain- 
fall. A flushing time of 1.3 years was computed for 
the system. Rainfall statistics for the area indicate 
that strong variations in flushing intensity on the 
seasonal and annual scales are to be expected about 
an average of 1.9 years. The Nichupte Lagoon 
System exhibits most of the characteristics of a 
choked lagoon: dominance of the hydrologic 
cycle, large residence time, climatic control (rain- 
fall) over low-frequency salinity variability, tidal 
influence confined to the entrance channels, and 
small ratio of entrance channel cross-sectional area 
to surface area of the lagoon. The only feature not 
consistent with the choked lagoon stereotype is the 
presence of two permanent inlets, rather than one. 
The evidence indicates that the Nichupte Lagoon 
System is a system with a very low carrying 
capacity, and can be very sensitive to interference. 


(Mertz-PTT) 
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A survey of stable isotope ratios of 13C and 15N of 
organic carbon and nitrogen in net phytoplankton, 
zooplankton, juvenile demersal fish and benthic 
fauna and sediments was made during the spring 
production cycle in Auke Bay and Fritz Cove 
marine embayments located in southeastern 
Alaska. The stable isotope ratios of 13C and 15N 
values of net phytoplankton increased during the 
spring bloom and during the prebloom stage and 
following the bloom peak. Phytoplankton stable 
isotope values were significantly correlated with 
each other and increased with temperature. Phyto- 
plankton stable isotope nitrogen values were also 
correlated with a decline in ambient nitrate con- 
centration, suggesting that nitrate was the primary 
nitrogen source fueling the spring bloom. New 
macrozooplankton stable isotope 13C and 15N 
values varied during the spring production cycle in 
a manner similar to phytoplankton and during the 
prebloom stage and following the bloom peak. The 
stable isotope ratio 13C values of Auke Bay sedi- 
mentary carbon were slightly depleted in 13C 
compared to Auke Bay net phytoplankton and 
stable isotope 15N values of sedimentary nitrogen 
were slightly enriched in 15N over phytoplankton 
suggesting that phytoplankton supply the major 
portion of both carbon and nitrogen to Auke Bay 
sediments. Benthic invertebrates exhibited a wide 
range of stable isotope 13C and 15N values. Much 
of the variability is explained by the trophic posi- 
tions of the animals. The stable isotope 13C and 
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15N values of adult Auke Bay Macoma nasuta 
exhibited significant seasonal shifts stable isotopes 
ratios for 13C and 15N which were negative and 
opposite to the positive seasonal shifts in the ra- 
tions of phytoplankton and zooplankton. Meio- 
fauna (> 98% nematodes) did not exhibit a season- 
al shift in stable isotope 13C and 15N values as did 
phytoplankton, zooplankton and Macoma nasuta. 
(Mertz-PTT) 
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The role played by tidal mixing and wind forcing 
in modulating the export of freshwater from an 
estuarine system is explored. Nineteen years of 
daily salinity data collected at lighthouses on the 
shores of the Strait of Georgia and Juan de Fuca 
Strait (British Columbia) have been analyzed and 
related to local wind, runoff and the strong tidal 
currents. Freshwater runoff into this system is 
strongly seasonal, with a strong summer freshet 
due to snow melt. Seaward freshwater export is 
found to be greatest at neap tides, at which time it 
may be considerably enhanced by favorable winds. 
It appears that the gravitational circulation of the 
estuary system is controlled by vertical mixing due 
to the tidal currents. The northwesterly winds 
over the Strait of Georgia can significantly en- 
hance the export of freshwater seaward when they 
occur during, or immediately preceding, periods of 
reduced mixing. These northwesterly winds occur- 
ring outside of neaps do not result in anomalous 
fresh water appearing at Race Rocks, suggesting 
that baroclinic exchange is not increased in such 
instances. It was found that the combined influence 
of the wind and tidal currents may be character- 
ized by a parameter resembling a Froude number, 
providing some insight into the dynamics of the 
mixing processes at work in the system. (Mertz- 
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If the impact of longitudinal density gradient on 
the hydrodynamics of estuaries is negligible, then 
in water quality simulations, the hydrodynamics 
can be decoupled from the mass transport which 
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would lead to substantial savings in computational 
time and storage requirements. Longitudinal densi- 
ty gradients in estuaries are normally the result of 
fresh water inflow at the estuary head. The impact 
of longitudinal density gradients was evaluated 
analytically in the context of a one-dimensional 
wide rectangular channel taking into account the 
influence of bed slope, bottom friction, type of 
boundary condition, and transient effects. In real 
estuaries density varies with time but primarily 
with location. The constant value for the density 
could approximated as the time-averaged value of 
the average longitudinal density gradient. In the 
best case, the analysis predicts actual errors that 
would arise in numerical computations while in the 
worst case the analysis predicts to within a factor 
of 6 the errors that would occur in numerical 
calculations. The analysis should thus be useful for 
at least an order of magnitude prediction of the 
errors that would arise from the neglect of the 
effect of longitudinal density gradients on estuarine 
hydrodynamics. (Korn-PTT) 
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The use of membrane separation processes for 
food/beverage processing, wastewater reclama- 
tion, gaseous waste detoxification, large-scale air- 
gas separation, hydro-metallurgical processing and 
production of gaseous and liquid fuels and petro- 
chemicals remains unexploited due to inherent 
membrane property deficiencies or design limita- 
tions. These deficiencies render membrane process- 
es either technically impractical or uneconomic. 
The recent development of novel polymeric mate- 
rials of unique functionality or microstructure, in- 
organic (ceramic) semipermeable materials, novel 
ultrathin-barrier laminate structures comprised of 
both organic and refractory components, and inter- 
penetrating multiphase structures with anomalous 
transport characteristics, promises to yield mem- 
branes with superior chemical/thermal stability, 
fouling and organic solvent resistance, and unusu- 
ally high permselectivities. Membranes are increas- 
ingly being used as substrates for immobilization of 
catalysts or specific complexing agents. Opportuni- 
ties exist for the marriage of membrane separation 
techniques with other physical or chemical/bio- 
chemical transformation/separation procedures to 
yield integrated processes which circumvent the 
limitation of the individual steps, and achieve far 
greater selectivity, efficiency, or economic utility 
than either process element alone. Examples in- 
clude membrane solvent-extraction, affinity-com- 
plexation ultrafiltration, selective precipitation/ 
membrane filtration, cryo-filtration, and extractive, 
membrane-moderated immobilized-cell biotransfor- 
mation. The production of ultrapure gases, the 
removal of trace-concentrations of toxicants or 
high-value substances from liquid or gaseous 
streams, the development of novel chemical and 
biochemical sensors, and the synthesis of high- 
value chemical intermediates via membrane-immo- 
bilized catalysts in an electrochemical cell, are 
among the many opportunity areas for ongoing 
electrochemical and membrane process research 
and development. (Geiger-PTT) 
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Recent reverse osmosis (RO) experimental obser- 
vations suggest that fouling at the membrane sur- 
face is strongly controlled vy the structure of the 
membrane surface and less strongly by mutual 
interactions of the fouling materials and the mem- 
brane surface. Synthetic membranes may possess a 
coarse porous, fine porous, or dense structure. 
Each membrane type may be homogeneous, asym- 
metric or composite in organization. The mem- 
brane-model-independent transport relationships 
are based on the phenomenological relationships of 
the thermodynamics of irreversible processes. The 
existing and most commonly used membrane- 
model-dependent transport relationships are based 
on the solution-diffusion, the combined viscous 
flow and frictional, and the fine-porous membrane 
model. Both the hollow-fiber and spiral wound 
modules are subject to fouling and scaling. Pre- 
treatment is required to prevent fouling and scaling 
in reverse osmosis systems. Brackish well water 
and seawater from shore wells generally require 
only basic pretreatment as the water has already 
been filtered through the earth. Acid and sodium 
hexametaphosphate are usually added to prevent 
scaling in brackish water systems. Subsequently, 
the water is filtered through 5-10 micron cartridge 
filters prior to the RO system. For surface waters, 
in addition to the basic pretreatment, cooling 
towers, clarifiers, sand filters, addition systems for 
chlorine, sodium bisulfate and coagulation aid, and 
ion exchangers (softeners) may also be required 
depending on the specific nature of the feedwater. 
In addition to pretreatment, the feedwater has to 
be disinfected in order to prevent bacterial growth. 
Disinfection can be performed by chlorination, 
UV-radiation, or ozonation. To reduce and affect 
fouling, it is necessary to clarify the origin of 
fouling effects and gel-layer formation in ultrafil- 
tration systems. Using the same biobroth but differ- 
ently modified polyaramide-based ultrafiltration 
membranes, it was demonstrated that fouling can 
vary drastically. Depending on the modified po- 
lyaramide membrane used, no fouling at all or 
severe fouling was observed, suggesting that subtle 
differences in the structure of the membrane sur- 
faces might be responsible for fouling of the mem- 
branes used. (Geiger-PTT) 
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The benefits to be gained in the food and chemical 
industries and the water treatment industries by 
reverse osmosis stem from the fact that reverse 
osmosis can take place at low temperatures and 
without a phase change. Reverse osmosis puts a 
physical, non-porous barrier between the feed 
liquid and the water which passes through the 
membrane, which allows no thermal damage, 
better color, better flavor and aroma, lower proc- 
essing costs, and pyrogen/particle-free water. RO 
can concentrate cheese wheys from 6% to 12% 
total solids more economically than evaporation. 
The most recent development in the use of mem- 
branes for cheese whey are the RO-fractionation 


or nano-filtration membranes. RO is used to con- 
centrate milk to make yogurt and hard cheese. RO 
is used to concentrate fruit and tomato juice. RO 
membranes are used to make low alcohol beers, 
containing from 0.5 to 2% alcohol. RO membranes 
may also be used to concentrate coffee extracts. 
The main use of RO in the chemical industries is 
for the concentration of bulk antibiotics. The 
looser RO membranes are used for desalting dye- 
stuffs and concentrating them. RO can concentrate 
natural flavors and colors for use in health foods. 
Membranes are being used to produce fertilizers 
from the slurry produced by intensive animal farm- 
ing. In the water treatment industry, RO is used 
for desalting water and for improving the quality 
of products made from treated water. RO is used 
for making ultrapure water used in the washing of 
microchips. (Geiger-PTT) 

W90-10575 


SEPARATION POTENTIAL OF NANOFILTRA- 
TION MEMBRANES. 

Technische Hochschule Aachen (Germany, F.R.). 
Lehrstuhl fuer Verfahrenstechnik 1 und Inst. fuer 
Verfahrenstechnik. 

R. Rautenbach, and A. Groeschl. 

Desalination DSLNAH, Vol. 77, No. 1-3, p 73-84, 
1990. 12 fig, 2 tab, 6 ref. 


Descriptors: *Filtration, *Membrane processes, 
*Ultrafiltration, *Water treatment, Desalination, 
Nitrates, Organic compounds, Separation tech- 
niques, Water softening. 


Nanofiltration features a fractionation capacity for 
different organic components in aqueous solutions 
up to a range of 300 kg/kilomoles molecular 
weight, and the potential of realizing the Donnan- 
effect with respect to anions of different valency. 
The nanofiltration process seems promising when 
applied to cases where a high rejection for single- 
valent salts is not required or even unwanted, a 
separation of anions of different valency must be 
achieved, and fractionation of high and low molec- 
ular weight organics is required. Systematic experi- 
ments concerning the fractionation of different or- 
ganics in aqueous solutions like amino acids or 
solvents are carried out by the Institut fuer Verfah- 
renstechnik of Aachen Technical University to 
describe relationships of material transport in nano- 
filtration membranes, and provide a broad knowl- 
edge of separation problems which can be solved 
economically by nanofiltration alone or in combi- 
nation with other separation processes. The separa- 
tion potential of nanofiltration is demonstrated by 
the treatment of industrial effluents by a hybrid 
process nanofiltration-reverse osmosis-phase sepa- 
ration and the selective separation of nitrate from 
well water. The phase separation of solvent-con- 
taminated effluents was achieved by using both 
Desalination Desal 5 membranes in the nanofiltra- 
tion stage and FilmTec FT 30 SW membrane in 
the reverse osmosis stage. Nanofiltration provides 
a selective separation of nitrate from well water 
with a high rate of water recovery since losses are 
reduced to the water required for ion-exchange 
regeneration and flushing. (Geiger-PTT) 
W90-10576 


PREPARATION OF ULTRAFILTRATION 
MEMBRANES. STATE OF THE ART. 

Genoa Univ. (Italy). Inst. of Industrial Chemistry. 
S. Munari, A. Bottino, G. Camera Roda, and G. 
Capannelli. 

Desalination DSLNAH, Vol. 77, No. 1-3, p 85-100, 
1990. 16 fig, 2 tab, 33 ref. 


Descriptors: *Membranes, *Porosity, *Textiles, 
*Ultrafiltration, Castings, Filtration, Performance 
evaluation, Polymers. 


Structure and properties of ultrafiltration (UF) 
membranes produced by the phase inversion proc- 
ess mainly depends on the rate of polymer precipi- 
tation during the immersion step, which can be 
governed by controlling the preparative param- 
eters such as the type of non-solvent, the type of 
solvent, the use of additives in the casting solu- 
tions, the polymer concentration, and the exposure 
conditions of the cast solutions prior to immersion 





in the non-solvent bath. Membranes were prepared 
from polymer solutions cast at 20 C on a glass plate 
as well as on a nonwoven support. The cast solu- 
tion was exposed for 30 sec to air at 20 C prior to 
immersion in water at 4 C unless otherwise report- 
ed. The polymers used for membrane preparation 
were: PVDF (Foraflon 1000 HD, Ugine Kuhl- 
mann), sulfonated PVDF (PVDFS), or PS (Udel 
P3500, Amoco Chemicals). N,N-dimethylaceta- 
mide (DMA) and N, N-dimethylformamide 
(DMF) were generally used as casting solvents. 
LiCl and polyvinylpyrrolidone (PVP) were used 
as additives in PVDF and PS solutions. The struc- 
ture of membrane cross sections was investigated 
by scanning electron microscope (SEM). The 
structure of a PVDFS membrane obtained by im- 
mersion in water of a 20 wt % polymer solution in 
DMF was highly inhomogeneous with cavities and 
voids without a well defined shape which penetrat- 
ed almost the entire membrane cross-section. This 
type of membrane structure was related to a high 
precipitation rate of the polymer in the water bath. 
By immersing the same solution in a water-DMF 
bath containing 50 vol % solvent the polymer 
precipitated very slowly and the resulting mem- 
brane exhibited a symmetric structure. By using 
triethylphosphate (TEP) as a casting solvent the 
structure of PVDF membranes formed from a 
15% polymer casting solution showed no cavities. 
The DMF cast membrane exhibited a great 
number of short finger-like cavities beneath the 
top-layer. The additives had clear effects on mem- 
brane cavities in scanning electron micrographs. In 
the preparation of supported membranes the non- 
woven support also played an important role on 
UF membrane performances as it was responsible 
for the formation of membrane defects as well as 
additional membrane pores. (Geiger-PTT) 
W90-10577 


FLUX DECLINE 
PROCESSES. 
Technische Univ. Twente, Enschede (Nether- 
lands). Dept. of Chemical Technology. 

G. B. Van Den Berg, and C. A. Smolders. 
Desalination DSLNAH, Vol. 77, No. 1-3, p 101- 
133, 1990. 16 fig, 2 tab, 51 ref. 


IN ULTRAFILTRATION 


Descriptors: *Membrane processes, *Models, *UI- 
trafiltration, Enzymes, Filtration, Osmotic pres- 
sure, Polarization, Proteins, Resistance. 


Several models were developed to describe the 
polarization phenomena in ultrafiltration mem- 
branes. In general these are subdivided into resist- 
ance models, gel-polarization models, and osmotic 
pressure models. A new boundary layer resistance 
model for unstirred dead-end ultrafiltration is used 
to predict fluxes and related phenomena. The simu- 
lations using the new method agree very well with 
the experimental data. The flux decline behavior of 
binary mixtures of equally and unequally charged 
proteins (alpha-lactalbumin, BSA and lysozyme) 
was studied. In case the mixture consists of oppo- 
sitely charged proteins a considerable increase of 
the resistance of the concentrated layer near the 
membrane interface can be observed, which de- 
pends on the mixing ratio of the proteins. When 
equally charged proteins are filtered, the resistance 
decreases a little, again depending on the mixing 
ratio. Several methods exist to improve the flux. 
These include: adapting the operation conditions in 
the existing equipment, altering the conditions in 
the solution, using a different or pretreated mem- 
brane, and taking additional measure to prevent or 
decrease the flux decline. (Geiger-PTT) 
W90-10578 


ULTRAFILTRATION APPLICATIONS. 

Lund Univ. (Sweden). Dept. of Chemical Engi- 
neering. 

A. S. Jonsson, and G. Traegardh. 

Desalination DSLNAH, Vol. 77, No. 1-3, p 135- 
179, 1990. 15 fig, 3 tab, 115 ref. 


Descriptors: *Membrane processes, *Ultrafiltra- 
tion, *Wastewater treatment, *Water treatment, 
Chemical industry, Disinfection, Food processing 
industry, Separation techniques. 


Among the earliest applications of ultrafiltration 
was the recovery and concentration of protein 
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from cheese whey. Another important dairy appli- 
cation is cheesemaking. Other applications in the 
food industry are fine filtration of gelatin and the 
recovery of proteins in animal blood and egg proc- 
essing. Since the late 1970’s, ultrafiltration has been 
applied commercially for the clarification of fruit 
juice. The ultrafiltration applications within bio- 
technology downstream processing are also in- 
creasing. The most important industrial application 
in the chemical and mechanical industries is the 
recovery of electrodeposition paints. Ultrafiltration 
is also used to break oil-water emulsions, to con- 
centrate latex emulsions, and to treat different 
process streams in the pulp and paper industry. A 
rapidly growing ultrafiltration application is the 
production of ultrapure water for the electronics 
and pharmaceutical industries. New membranes 
feature better resistance to specific chemicals and 
higher temperatures. A rotary module has been 
used for biotechnological applications. Micellar- 
enhanced ultrafiltration uses aggregates to enhance 
removal of low-molecular-weight substances. For 
most processes, the problems encountered during 
ultrafiltration are similar and can be corrected by 
the same techniques, such as pretreatment, en- 
hancement of concentration polarization, and 
proper cleaning operations. (Geiger-PTT) 
W90-10579 


RHEOLOGICAL SCREENING METHOD FOR 
MEMBRANE MODIFYING POLYMERS. 

Lund Univ. (Sweden). Dept. of Food Technology. 
B. Sivik, M. Wahlgren, and Y. Miezis. 

Desalination DSLNAH, Vol. 77, No. 1-3, p 181- 
193, 1990. 6 fig, 2 tab, 9 ref. 


Descriptors: *Fouling, *Membrane processes, 
*Polymers, *Viscosity, Filtration, Models, Pro- 
teins, Rheology. 


A rheological method for screening water soluble 
polymers intended for fouling prevention of mem- 
branes is investigated. The method studies the be- 
havior of dispersions using measurements of pro- 
tein-polymer mixtures. Actual membrane filtration 
tests with the corresponding polymers attached to 
surface and BSA are performed and used to verify 
interaction hypotheses. Viscosity was measured of 
mixtures between polymers (neutral Dextran T500 
positively charged DEAE-dextran and negatively 
charged dextran sulfate and proteins (BSA, ovalbu- 
min, pepsin and lysozyme). The viscosity at a shear 
rate of 232/sec was plotted versus the protein 
concentration. At this shear rate any kind of irreg- 
ular behavior sometimes appearing at low shear 
rates has disappeared. Results showed that the 
three different forms of dextran gave rise to essen- 
tially three different types of behavior. The neutral 
dextran T500 in all cases seemed not to interact 
with the protein. The small viscosity increase was 
almost parallel to the viscosity increased by the 
increased protein concentration. The negatively 
charged dextran sulfate (DS) either caused a vis- 
cosity increase when the protein and the polymer 
carried opposite signs as with DS and lysozyme, or 
there was a viscosity decrease which resulted from 
charges of the same sign as with DS and pepsin or 
ovalbumin. The DEAE dextran was positively 
charged. Above pH 5.5 the charge decreased. 
When the polymer and the protein carry opposite 
charges, precipitation should occur. Using the 
combination of the polymer with ovalbumin, BSA, 
and lysozyme at far away from the isoelectric 
point, or around the isoelectric point the viscosity 
decreased or showed almost no change. The 
method was sensitive enough to detect interactions 
between the polymers and the proteins also at low 
concentrations. In the case of BSA and DS, other 
phenomena must be considered like the formation 
of soluble complexes or of phase separation. At 
low concentrations a viscosity increase can be due 
to attraction of oppositely charged molecules 
forming larger aggregates. Decreased viscosity 
may be caused by repulsion. These behaviors were 
applied to the prevention of membrane fouling. 
(Geiger-PTT) 

W90-10580 


MICROFILTRATION MEMBRANES, CROSS- 
FLOW TRANSPORT MECHANISMS AND 
FOULING STUDIES. 


Saline Water Conversion—Group 3A 


Lund Univ. (Sweden). Dept. of Food Technology. 
V. Gekas, and B. Hallstrom. 

Desalination DSLNAH, Vol. 77, No. 1-3, p 195- 
218, 1990. 4 fig, 11 tab, 40 ref. 


Descriptors: *Food processing industry, *Fouling, 
*Membrane processes, *Ultrafiltration, *Water 
treatment, Chemical industry, Membranes, Poly- 
mers, Silicates. 


The basic phenomena and mechanisms involved in 
the cross-flow mode of operation (CFMF) of mi- 
crofiltration membranes used in the downstream 
processing of biotechnology was studied in labora- 
tory-scale tests. Thin-channel flat modules from 
plexiglass were used in the cross-flow mode of 
operation. Each experiment started with measuring 
pure-water flux for 30 minutes. Then the water 
was replaced by the dispersion or the solution of 
the test substance or substances for five hr, with 
both retentate and permeate recirculating. Finally 
pure water flux was measured in order to study the 
water flux recovery associated with the tendency 
of the membrane to be subjected to fouling. Po- 
lymerized-silica particles were used in commercial 
membranes, and BSA was used as protein. The 
retention of the BSA-protein was measured spec- 
trophotometrically at 278 nanometers. The con- 
centration of the silica-particle dispersions was 
measured by depolymerization and subsequent 
spectrophotometry. The membranes showed a 
large variability of protein flux. Flux decline was 
greater when silica particles were present than 
when protein was alone in the solution, for all 
types of membranes and experimental conditions. 
Water flux could be better recovered in some cases 
up to 90%, in the case of particles, than in the case 
of proteins. In the case of hydrophilic particles, the 
particles seemed to block the pores, whereas pro- 
teins formed a surface layer bridging above the 
surface pores of openings. In the case of hydropho- 
bic particles, a surface layer was formed due to the 
interactions between the hydrophobic particles and 
the hydrophobic regions of the proteins. A sharp 
increase of protein retention occurred 1-2 hr after 
microfiltration, followed by a levelling off value 
for the retention. An anti-fouling effect of the 
hydrophilic particles was observed at a particle- 
protein proportion of 5:1. (Geiger-PTT) 
W90-10581 


FACTORS AFFECTING FLUX IN MEMBRANE 
DISTILLATION. 

New South Wales Univ., Kensington (Australia). 
Centre for Membrane and Separation Technology. 
R. W. Schofield, A. G. Fane, C. J. D. Fell, and R. 
Macoun. 

Desalination DSLNAH, Vol. 77, No. 1-3, p 279- 
294, 1990. 7 fig, 1 tab, 16 ref, append. 


Descriptors: *Desalination, *Distillation, *Separa- 
tion techniques, *Vapor pressure, *Water treat- 
ment, Chemical analysis, Mathematical models, 
Membrane processes, Model studies, Permeability, 
Theoretical analysis, Viscosity. 


A theoretical analysis of membrane distillation in- 
corporates heat transfer and temperature polariza- 
tion, membrane permeability expressed in terms of 
a Knudsen-Poiseuille transition flow, the influence 
of stagnant air within the membrane and solute 
effects including concentration polarization. The 
model showed that a modest improvement in flux 
due to deaeration results from a significant increase 
in membrane permeability, largely offset by a sig- 
nificant increase in temperature polarization. Ex- 
perimental results with sodium chloride and su- 
crose solutions were effectively predicted by the 
model. Sensitivity analysis revealed that for 
sodium chloride the flux reduction, compared with 
water-only feed, was mainly due to vapor pressure 
reduction with some influence of raised viscosity. 
For the sucrose solutions the viscosity was the 
major factor reducing flux. Experimental fluxes for 
both solutes at high concentrations (25 wt% NaCl, 
30 wt% sucrose) were greater than 40 kg/sq m/hr, 
and between 50 and 70% of the flux for a pure 
water feed. These fluxes make membrane distilla- 
tion an attractive method for the concentration of 
non-volatile, non-precipitating solutes. (Geiger- 
) 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3A—Saline Water Conversion 


W90-10582 


COMPARISON OF TWO COMMERCIAL 
MEMBRANES USED FOR BIOGAS UPGRAD- 


ING. 

Lund Inst. of Tech. (Sweden). Dept. of Chemical 
Engineering. 

For primary bibliographic entry see Field 5D. 
W90-10583 


3D. Conservation In Domestic and 
Municipal Use 


EVALUATION AND DEVELOPMENT OF 
WATER RESOURCES MANAGEMENT STRAT- 
EGIES FOR DROUGHT/EMERGENCY CON- 
DITIONS, 

Mississippi State Univ., State College. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 6D. 
W90-11255 


DOMESTIC WATER CONSERVATION PO- 
TENTIAL IN SAUDI ARABIA. 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Faculty of Meteorology. 

M. J. Abdulrazzak, and M. Z. Khan. 
Environmental Management EMNGDC, Vol. 14, 
No. 2, p 167-178, March/April 1990. 1 fig, 18 tab, 
44 ref. 


Descriptors: *Arid climates, *Desalination, *Saudi 
Arabia, *Water conservation, *Water policy, 
*Water resources, *Water resources management, 
*Water use, Alluvial aquifers. 


Domestic water conservation measures in arid cli- 
mates, particularly Saudi Arabia include: the instal- 
lation of water-saving devices, water metering and 
pricing schemes, water rationing and public aware- 
ness programs, strict plumbing codes, penalties for 
wasting water, programs designed to reduce leak- 
age from public water lines and within the home 
and water efficient landscaping. These measures 
can result in the efficient utilization of existing 
waster supplies. It is estimated that Saudi Arabia’s 
annual domestic water requirements will rise from 
1300 million cu m in 1990 to 3600 million cu m in 
2010. The forecasted domestic water consumption 
rate for 1990 can be reduced from 1300 million cu 
m to 585 million cu m if these strategies are 
implemented:(1)water saving devices, (2) public 
education, (3) metering and billing and (4) 
wastewater reuse and recycling. The calculated net 
annual cost savings utilizing these four options 
would range from $290 million in 1990 to $702 
million in 2000 to $538 million in 2010. Water from 
desalination is the most costly alternative, $2.5-10 
per cubic meter. Implementation of water conser- 
vation measures could result in savings of $2-$2.4 
per cubic meter. (Feder-PTT) 

W90-11820 


3E. Conservation In Industry 


ASSESSMENT OF WASTE HEAT UTILIZA- 
TION TECHNOLOGIES: OVERVIFW. 
Pennsylvania Univ., Philadelphia. 

For primary bibliographic entry see Field 6B. 
W90-11545 


3F. Conservation In Agriculture 


SIMPLE WATER-BALANCE MODEL FOR 
THE ASSESSMENT OF LIVESTOCK PER- 
FORMANCE IN BOTSWANA. 

Ghent Rijksuniversiteit (Belgium). Faculteit Land- 
bouwwetenschappen. 

P. Vossen. 

Agricultural and Forest Meteorology AFMEEB, 
Vol. 50, No. 3, p 189-199, April 15, 1990. 3 fig, 2 
tab, 16 ref. WMO/UNDP/Botswana Government 
Project BUT/83/003. 


Descriptors: *Botswana, *Hydrologic budget, 
*Hydrologic models, *Livestock, *Rainfall, Cattle, 


Developing countries, Evapotranspiration, Model 
studies, Soil water, Water management, Water re- 
sources management. 


The numbers of dead cattle in 1977/1978 through 
1985/1986, expressed as a percentage of the total 
cattle numbers, for six regions in Botswana and for 
the country as a whole, were analyzed as a func- 
tion of a simple 10-day water-balance model which 
contains only estimated potential evapotranspira- 
tion, rainfall, one single rangeland-cattle factor, 
and one maximum available soil moisture reserve 
as input parameters. The output of the model is a 
livestock performance index, which expresses (as a 
percentage) the extent to which the assumed water 
requirements of cattle and range were satisfied by 
rainfall. Between 75 and 90% of the variability of 
the cattle death ratios is accounted for by the index 
calculated for the past two and a half seasons. As 
an overall average, a rangeland-cattle factor of 
0.35 and a maximum available sat moisture reserve 
of 50 mm should be used. Further analysis of the 
results obtained for each area and tests of accuracy 
and precision of the model, show that the index 
can be used as a qualitative indicator of rainy 
season qualities for livestock performance on an 
areal scale and as a quantitative indicator for the 
assessment of cattle death ratios and numbers on a 
national scale. (Author’s abstract) 

W90-10528 


SELECT YOUR WATER SOURCE. 

California State Univ., Fresno. Center for Irriga- 
tion Technology. 

K. Solomon, and D. Zoldoske. 

American Fruit Grower, Vol.107, No.3, March 
1987, p 41-43. 


Descriptors: *Irrigation, *Orchards, *Project plan- 
ning, *Water requirements, *Water supply, Eco- 
nomic aspects, Fruit crops, Irrigation efficiency, 
Planning, Water demand. 


The water supply is the first problem addressed by 
the orchardist considering a low-volume irrigation 
system. He must then consider: how much water is 
needed; the sources available; how much the 
source can supply; and the quality of the source. 
Water requirements depend on the crop and cli- 
mate. The amount of water which soaks into the 
ground and is available for use is called the ‘effec- 
tive rainfall’. The irrigation system must provide 
the difference between the effective rainfall and 
the water needs of the crops during the growing 
season. The system must also supply peak daily 
needs during the highest crop consumption peri- 
ods. Local agricultural agencies provide estimates 
of peak-use rates. The demand on the source can 
be calculated by multiplying the crop demand in 
acre-inches per hour by 450 to give gallons per 
minute. The fact that low-volume irrigation sys- 
tems operate at 75 to 90% efficiency should be 
considered. The potential source must be close 
enough to be economical and its quality good 
enough to be used. (King-PTT) 

W90-10700 


EQUIPPING YOUR IRRIGATION SYSTEM. 
California State Univ., Fresno. Center for Irriga- 
tion Technology. 

D. Zoldoske, and K. Solomon. 

American Fruit Grower, Vol. 107, No. 4, April 
1987, p 18-20. 


Descriptors: *Drip irrigation, *Irrigation, *Irriga- 
tion design, *Spray irrigation, *Sprinkler irriga- 
tion, Capital costs, Control systems, Filters, Or- 
chards, Pressure head, Pumps, Screens, Water de- 
livery, Water distribution. 


Low-volume irrigation systems deliver filtered 
water directly onto or below the surface either 
drop by drop with a drip emitter or over a 10 to 15 
ft diameter with a spray device. All drip/low 
volume microsprinkler systems include a pump; a 
control head; a main and submain lines; laterals; 
and emission devices. The control head regulates 
flow, pressure and filtration and can contain chem- 
ical injection manifolds and meters. Filtration is 
critical and the type of filtration unit depends on 
the contaminants found in the water. Wire screens 


separate floating materials. Gravity filters, centrifu- 
gal action filters and screen filters remove inorgan- 
ic particles. Sand media filters eliminate organic 
materials. The mains and submains deliver water to 
the lateral lines. Emission devices come in two 
forms drip emitters and microsprinkler/sprayer de- 
vices. Drip emitters has flow rates of a half, 1 and 
2 gallon per hour(gph). Typically, there is one 
microsprinkler per tree with a flow of 8 to 25 gph. 
Drip emitters and microsprinkler/sprayers come in 
pressure compensating form and a non-compensat- 
ing form. The compensating form is used in fields 
with large differences in elevations. A typical 
system costs between $500 and $900. Bids for 
irrigation systems should consider the design toler- 
ance for pressure difference, and the total dynamic 
head or total system pressure. (King-PTT) 
W90-10701 


MANAGE MICROIRRIGATION EFFECTIVE- 
LY. 


California State Univ., Fresno. Center for Irriga- 
tion Technology. 

K. Solomon, and D. Zoldoske. 

American Fruit Grower, Vol. 107, No. 5, May 
1987, p 13-15, 1 tab. 


Descriptors: *Irrigation, *Irrigation management, 
*Irrigation scheduling, *Microirrigation, *Or- 
chards, *Planning, *Water supply, Evapotranspira- 
tion, Leaching, Maintenance, Project planning, 
Soil moisture meters, Water demand, Water use. 


Monitoring soil moisture and scheduling irrigation 
are the keys to an effective system. Water loss 
from the plant results from 
evapotranspiration(ET). The ET must be known to 
determine the amount of water to deliver to the 
crop. The reference daily evapotranspiration(ETo) 
is the amount of water used by a reference crop in 
a day. The ET for any crop or ETc is obtained by 
multiplying the ETo by the crop coefficient(Kc) 
for that crop. The Kc for orchards is usually 0.7 to 
1. The water usage(GTD) in gallons per day per 
tree is determined by multiplying the ETc in 
inches per day by the orchard area in square feet 
by 0.623. Multiplying the GTD by a leaching 
factor and by the application efficiency produces 
the adjusted GTD. Multiplying the adjusted GTD 
by the number of trees yields the total daily 
demand in gallons per day. Testing the moisture in 
the soil verifies that the proper amount of water is 
being applied. Moisture can be measured by touch, 
tensiometers, and electrical resistance blocks. The 
irrigation should begin early to allow for repair 
and maintenance and to determine the proper area 
or profile of irrigated soil. Irrigation should be 
scheduled to maintain that wetted profile during 
the growing season. (King-PTT) 

W90-10702 


LAND QUALITY, IRRIGATION DEVELOP- 
MENT, AND CROPPING PATTERNS IN THE 
NORTHERN HIGH PLAINS. 

Maryland Univ., College Park. Dept. of Agricul- 
tural and Resource Economics. 

E. Lichtenberg. 

American Journal of Agricultural Economics, Vol. 
71, No. 1, February 1989, p 187-193, 1 tab, 13 ref. 


Descriptors: *Crop production, *Economic as- 
pects, *Environmental impact, *Great Plains, *Irri- 
gation effects, *Irrigation practices, *Land use, 
*Model studies, Capital costs, Groundwater pollu- 
tion, Public policy, Sandy soils, Soil erosion, 
Taxes, Technology. 


The interaction between land quality, crop choice, 
and technological change was examined, using a 
framework that integrated cross-sectional and in- 
tertemporal aspects of diffusion of new technol- 
ogies. A theoretical model of crop and technology 
choice with differential land quality was devel- 
oped. The empirical results indicated that the acre- 
ages allocated to different crops vary significantly 
over land quality and, indeed, that crops tend to be 
grown on specific ranges of land quality. The 
introduction of center-pivot irrigation technology 
was shown to have induced significant changes in 
cropping patterns, specifically, substitution of irri- 





gated corn for sorghum and small grains. This also 
suggests that such land-quality-augmenting tech- 
nologies tend to be utilized primarily on lower 
qualities of land. Opponents of the use of center- 
pivot irrigation have argued that conversion of 
lower-quality lands to irrigated farming will result 
in greater erosion hazard and groundwater con- 
tamination by agricultural chemicals and that tax 
breaks have been largely responsible for the pace 
of irrigation development and the enhanced threat 
of environmental damage. This study tended to 
support their arguments. The spread of center- 
pivot technology was shown to be the most rapid 
on sandy soils that are erosion-prone and more 
vulnerable to groundwater contamination. In addi- 
tion, the rate of adoption of center-pivot technolo- 
gy was shown to be quite sensitive to the cost of 
capital, which is determined in part by tax policies. 
More broadly, this implies that the environmental 
spillovers of agriculture may be as sensitive to 
macroeconomic policies as agriculture in general, 
so that greater coordination is needed among a 
broad array of policies. (King-PTT) 

W90-10705 


FARMERS’ PERCEPTIONS AND USE OF SOIL 
AND WATER CONSERVATION TECHNOL- 
OGIES. 

Mississippi State Univ., Mississippi State. Social 
Science Research Center. 

For primary bibliographic entry see Field 6B. 
W90-11256 


SEEPAGE STUDY OF THE SOUTH BEND, 
RICHFIELD, AND VERMILLION CANALS, 
SEVIER COUNTY, UTAH. 

Geological Survey, Salt Lake City, UT. Water 
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In many countries, farmer-managed irrigation sys- 
tems account for a significant portion of the irrigat- 
ed area and food produced. A growing recognition 
of their importance has led irrigation agencies to 
assist these systems by increasing water supplies 
and improving reliability. Results have been mixed. 
To identify and define research issues and appro- 
priate methodologies related to public intervention 
in farmer-managed irrigation systems, the Interna- 
tional Irrigation Management Institute, and the 
Water and Energy Commission Secretariat 
(WECS) of the Ministry of Water Resources, Gov- 
ernment of Nepal, held an international conference 
in Kathmandu, Nepal. As a result of the confer- 
ence, 18 papers were presented which offer recent 
and ongoing research, as well as agencies’ experi- 
ences, on farmer-managed systems in developing 
countries. (See W90-11290 thru W90-11305) 
(Geiger-PTT) 
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A new irrigation plan was designed for the zan- 
jeras (farmer-irrigater origanization) of the north- 
ern Philippines, an area which traditionally relied 
on farmer-managed irrigation systems. The two- 
phase integrated agricultural development project 
would include the construction of irrigation facili- 
ties, a dam, and two hydro-electric power plants. 
Resistance of zanjeras farmers to the plan spurred 
the design of a new plan which included the pres- 
ervation of the integrity and identity of each zan- 
jera and the enlisting of the cooperation and par- 
ticipation of the farmers in the planning process. 
The new project was viewed as the rehabilitation 
of many small community-managed irrigation sys- 
tems rather than as the construction of a new 
large-scale irrigation project. However, the new 
system was inoperable by the June 1982 planting 
season forcing the zanjeras farmers to resort to 
their old irrigation systems which were often 
blocked or made inoperable by the new construc- 
tion. In some cases the farmers tore down the new 
irrigation structures and animosity arose between 
staff leaders of the new project and the old irriga- 
tion system organizers. Meetings were held be- 
tween these two groups to plan the new irrigation 
system which would make use of existing irrigation 
canals. Zanjeras farmers began to realize the bene- 
fits of irrigation assistance. Under the new design, 
upstream dams would divert water from a river 
and channel it to specific zanjeras. Beyond the 
point of delivery, the zanjera was responsible for 
control of its own irrigation system. The new 
system created the need for closer coordination on 
matters of water allocation among zanjeras and the 
distribution of responsibilities for the maintenance 
of common facilities. (See also W90-11289) 
(Geiger-PTT) 
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For over nine centuries, wet-rice producers in Bali 
have been organizing themselves into socio-reli- 
gious communal irrigation associations known as 
subaks. Before 1969, government assistance was 
limited to constructing and rehabilitating head- 
works and primary canals, leaving the rest of the 
irrigation networks as before. After 1970, head- 
works, primary canals, and secondary canals were 
all built by the government. In 1979, the govern- 
ment initiated a project to upgrade the tertiary 
irrigation network of subaks. By 1983, about 60% 
of the total Sawah area in Bali was already irrigat- 
ed by government-built dams and the remainder by 
upgraded tertiary networks. Operation and mainte- 
nance of the main system has been taken over by 
the bureaucracy. The management of tertiary sys- 
tems remains in the hands of subak members. Case 
studies of unsuccessful government assistance to 
subak farmers site inequitable water distribution, a 
decline in water supply and a need for coordina- 
tion among formerly independent irrigation sys- 
tems as main project limitations. More successful 
irrigation projects have implemented changes 
within only one subak or irrigation system and 
have maintained the social and religious identity of 
the subak. (See also W90-11289) (Geiger-PTT) 
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In northern Pakistan, water shares for irrigation of 
arable land were historically based on lineage. In 
1953, the jirga (council) for irrigation management 
was formulated to manage schedules for irrigation 
and maintain the infrastructure of the irrigation 
systems to compensate for the growth of farming 
in the area. As the efficiency of the jirga declined, 
the Aga Khan Rural Support Program (AKRSP) 
intervened to establish village organizations (VO), 
provide assistance for productive physical infra- 
Structures, and develop extension-and-supplies in- 
frastructure for continuously providing services to 
the VO. AKRSP’s role as an indirect investor in 
the irrigation system was accepted positively by 
the villagers of Aliabad because the program did 
not affect the claims of villagers to water and 
subsequent land use rights. AKRSP proved effec- 
tive in mobilizing local skills, knowledge, and or- 
ganizational strength. AKRSP exhibits a three- 
tiered level of irrigation management which grew 
out of the traditional system. At the top is the 
Federation of all potential water users, a total of 
more than 900 households. The second level con- 
tains the three subsystems: Aliabad, Hyderabad, 
and Baltit, which also exhibit a corporate identity 
in terms of major decisions making. The third level 
is that of the VOs, the level which AKRSP usually 
deals within its development work. The lesson to 
be learned from the success of AKRSP is that 
public interventions which search for and attempt 
to build upon existing organizations will ensure 
continuity with the past and may be easier to 
sustain for the future. (See also W90-11289) 
(Geiger-PTT) 
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Recent programs of the National Irrigation Ad- 
ministration (NIA) of the Philippines for assisting 
communal irrigation systems employ a participa- 
tory approach in which farmers assist engineers in 
planning irrigation systems. An evaluation of the 
effects of NIA’s participatory intervention method 
was performed by comparing two types of NIA- 
assisted communal projects: those which NIA de- 
veloped using the participatory intervention 
method, and those which NIA assisted using its 
traditional approach (nonparticipatory projects). 
The study gathered and analyzed data on three 
types of populations: NIA-assisted communal irri- 
gation projects, key informants, and farmer-users 
of the projects. Twenty-four participatory and 22 
nonparticipatory projects which NIA initiated be- 
tween 1981 and 1983 were examined. Interviews 
conducted on the study populations showed that 
communal systems which NIA developed through 
the participatory approach performed better than 
the systems which the agency assisted through its 
traditional nonparticipatory approach. This was 
evident in the more functional facilities, larger 
expansion areas, and higher per hectare rice yields 
of the participatory type of system. Systems that 
NIA assisted under the participatory program had 
better-structured irrigators’ associations than those 
developed outside the program. Associations under 
the participatory program had more improved pro- 
cedures of system management. Under the partici- 
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patory program, a more cordial and open relation- 
ship between the farmers and NIA appeared to 
develop. Results of the evaluation were discussed 
with NIA employees during a workshop in which 
engineering and institutional plans to improve NIA 
assistance programs were outlined. (See also W90- 
11289) (Geiger-PTT) 

W90-11293 


ISSUES RELATED TO INTERVENTIONS IN 
FARMER-MANAGED IRRIGATION: REHA- 
BILITATION OF A _ TANK IRRIGATION 
SYSTEM. 

Centre for Water Resources, Madras (India). 

R. Sakthivadivel, and C. R. Shanmugham. 

IN: Public Intervention in Farmer-Managed Irriga- 
tion Systems. Winrock International, Arlington, 
Virginia. 1989. p 113-130. 2 fig, 6 tab, 3 ref. 


Descriptors: *India, *Irrigation efficiency, *Irriga- 
tion management, *Irrigation practices, *Irrigation 
programs, *Maintenance, *Water law, Evaluation, 
Irrigation canals, Irrigation ditches, Irrigation en- 
gineering, Tanks, Water management. 


A study was undertaken by the Center for Water 
Resources, Anna University in a selected farmer- 
managed tank irrigation system at Padi-anallur Vil- 
lage in Tamil Nadu to examine the present status of 
the tank system and to design measures to remedy 
deficiencies. Pre-rehabilitation studies examined 
the watershed, tank structures, supplemental 
sources of irrigation available from wells and other 
water sources, command area, quality of irrigation 
and drainage water, water distribution and control, 
cropping pattern and agricultural practices, and 
socio-economic conditions of the landowners. Pro- 
posed rehabilitations for the tank and irrigation 
system were discussed with the farmer benefici- 
aries before project implementation. The complet- 
ed improvements included planting of trees to 
reduce erosion and siltation in the tank, clearing 
the choked-up syphon, fixing the leaky weirs, im- 
proving sluices and irrigation and drainage chan- 
nels, and other on-farm development works. Coop- 
eration among farmers for the equitable distribu- 
tion of water is necessary to ensure the success of 
the improved tank irrigation system. (See also 
W90-1 ag (Geiger-PTT) 
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Small-scale irrigation was started in Bangladesh 
with the supply of low-lift pumps by the Bangla- 
desh Agricultural Development Corporation 
(BADC) against fixed rental charges under an ini- 
tial program called Mechanized Cultivation and 
Power Pumps Irrigation (MCPPI) in 1962. 
Groundwater exploitation started in 1961 with the 
installation of 380 deep tube-wells. In the mid- 
1970s, the government encouraged the develop- 
ment of two more small-scale groundwater de- 
vices, shallow tube wells and hand tube wells. An 
evaluation was made of deep and shallow tube 
wells operated by the Bangladesh Rural Develop- 
ment Board (BRDB) and the Farmers’ Coopera- 
tive Society (KSS) in Tangail and Gazipur. The 
BRDB-KSS-managed deep tube wells and shallow 
tube wells had poor performance as evidenced by 
low command areas, low yield, and low output in 
both areas. BADC-rented deep tube wells had 
higher yields but low coverage per unit, while 
BADC-private deep tube wells showed higher 
coverage but lower yields because of inadequate 
water supply to larger command areas. Water 


users using private deep tube wells had lower 
returns over water costs than those using rented 
deep tube wells. Deep tube wells under BRDB- 
KSS Irrigation Management Program (IMP) 
showed better initial performance compared to 
deep tube wells under other agencies or manage- 
ment approaches because of integrated back-up 
services provided by the support agencies. The 
major factor affecting irrigation performance ap- 
pears to be the mode of payment for water. The 
share-cropping payment systems (in Tangail) and 
the systems where farmers bought their own fuel 
(in Gazipur) showed lower coverage, yield, 
output, and returns to farmers than cash payment 
systems. (See also W90-11289) (Geiger-PTT) 
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Comparison studies were made of indigenous (tra- 
ditional farmer operated), modified (government- 
improved indigenous), and government-operated 
irrigation systems in the Philippines to identify 
assistance needs for farmer-managed irrigation sys- 
tems. Multidisciplinary research teams made obser- 
vations and gathered data on the three types of 
irrigation systems in relation to irrigation practices, 
water distribution and allocation, organizational 
structure, system maintenance, and problems and 
needs. Results showed that communal farmer-man- 
aged irrigation systems were capable of allocating 
irrigation water under a variety of conditions and 
could mobilize labor for the maintenance of the 
system. The ability of the indigenous system to 
collect irrigation fees was well demonstrated by 
one system where fee collection reached a record 
of 96%. Under government management, the rate 
of fee collection in that system was a little over 
50% on the average. The capability of the farmers 
to manage an irrigation system must be reinforced 
with adequate support from government and other 
sectors, whether financial or technical, to derive 
the maximum benefits. Training programs, semi- 
nars, and workshops should be conducted where 
irrigators’ association officers and members could 
participate to expose the farmers to new ideas and 
techniques of system management. A program 
should be initiated aimed at activating irrigator 
associations to motivate farmers to improve their 
systems. A water impoundment system should be 
funded by the government to provide more ade- 
quate water supplies during the dry season. (See 
also W90-11289) (Geiger-PTT) 
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In Morocco, the small-and medium-scale irrigation 
systems (SMSIS) which range in size from 50 to 
3,000 hectares and the large-scale irrigation sys- 
tems (LSIS) which range from 3,000 to several 
thousand hectares can be distinguished. SMSIS are 
either traditional or modern systems that are 


always farmer-managed. LSIS are modern systems 
whose main structures are always managed by the 
government. Problems facing the SMSIS include 
lack of data on system operations, remoteness, 
difficulties in solving land ownership problems, 
secular water rights, and unanswered questions 
related to administrative, legal, and financial policy 
issues. Since the SMSIS is a technical, social, eco- 
nomic, political, and historical entity, its study 
should be conducted as a multi-disciplinary team 
effort. The study of the SMSIS system should 
include: (1) general information concerning the 
location, the climate, the soils, the crops, land 
ownership statutes and distribution, and water re- 
sources quality and quantity, (2) irrigation network 
layout, capacity, structures, and on-farm water 
management, (3) organization for water manage- 
ment, water distribution, and system maintenance, 
(4) water rights, and (5) methodology for research 
within the system. (See also W90-11289) (Geiger- 
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In Thailand, irrigation within a village is managed 
by a tambon (subdistrict). A group of tambons 
forms an amphur (district), and a group of amphurs 
forms a changwat (province). When the village 
committee makes a request to have a weir built, the 
tambon screens the request in regard to urgency. 
The council passes the request on to the amphur, 
which in turn passes it on to the changwat. The 
request is finally approved in Bangkok and a 
budget is allocated for design and construction. 
Once the structure is complete, the Department of 
Local Administration under the Ministry of Interi- 
or is responsible for forming water users’ groups 
and encouraging the groups to operate and main- 
tain the facilities. The duration of activities from 
the request time to end product varies from about 
i8 months to several years. The unsuccessful rate 
of project maintenance from government originat- 
ed projects indicates that non-government weir 
construction programs might have better success at 
building weirs with lower construction costs. This 
discrepancy between government assisted and non- 
government assisted projects is attributed to design 
of a weir, which is often done without consulting 
farmers in the case of government-initiated 
projects, approach to project ‘uaintenance, and 
cooperation among agencies. Short term measures 
to improve the situation include interaction with 
farmers when projects are being designed, and 
involvement of villagers with operation and main- 
tenance. Long term measures focus on attacking 
inefficiency due to lack of cooperation among 
agencies. (See also W90-11289) (Geiger-PTT) 
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To achieve self-sufficiency in food production, the 
government of Sri Lanka is endeavoring to expand 
the area under food crops and intensify the lands 
already under cultivation through increased irriga- 
tion schemes. Since the 1970s, investments in vil- 
lage irrigation systems have been increased due to 
their cost effectiveness and ability to increase 
farmer income and reduce drought related risks. 
Two main approaches to village irrigation rehabili- 
tation programs are state-sponsored programs and 
non-government organization (NGO) sponsored 
programs. The water management program carried 
out by the Department of Agrarian Services has 
two main components: improved agricultural prac- 
tices and system management. The improved agri- 
cultural practices include dry sowing of rice in the 
wet season with early rains plowing immediately 
after the wet season and dry seasons, growing 
subsidiary food crops in the dry season, and pro- 
moting short-duration rice varieties in both sea- 
sons. The system management component includes 
establishing farmer organizations for operation and 
maintenance and for implementing water manage- 
ment programs, cultivating only part of the com- 
mand area during periods of water shortage, imple- 
menting a rotational water supply system with a 
fixed delivery plan, and allocating water to tail end 
areas before head end areas. Under British rule, 
priority was given to village tank restoration. The 
tanks were owned by the government so the villag- 
ers took little responsibility for maintenance of the 
systems. Village irrigation systems decayed as a 
result of the decline of traditional mechanisms for 
water management. An attempt was made to orga- 
nize farmers or at least their representatives into 
the tank committees to maintain irrigation systems. 
Since the tank committees were government orga- 
nized and not farmer organized, they met with 
little success. The capacity of existing farmer orga- 
nizations should be strengthened to oversee oper- 
ation and maintenance tasks. The bethma practice, 
a scheme of community cultivation, which was 
used during times of water shortage was discarded 
with the advent of tank irrigation. New practices 
of cultivation have arisen that indicate a break- 
down of tradition social farming practices. In times 
of water scarcity, water management programs 
attempt to practice water distribution from tail to 
head end reaches. (See also W90-11289) (Geiger- 
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To meet the increased demand for food, Nepal 
must develop irrigation to obtain maximum grain 
production. The Department of Irrigation, Hydrol- 
ogy and Meteorology (DIHM) under the Ministry 
of Water Resources, is the principal organization 
involved in irrigation development in Nepal. The 
larger projects are carried out through semi-auton- 
omous project boards. The Ministry of Panchayat 
and Local Development is responsible for village 
water supplies, construction of small bridges, 
upkeep of tracks and trails, maintenance of pan- 
chayat buildings, and assistance to small irrigation 
schemes. The Agricultural Development Bank of 
Nepal provides credit to farmers for agricultural 
activities and finances irrigation schemes. The 
Farm Irrigation and Water Utilization Division 
(FIWUD) is responsible for farm level irrigation 
development and water management. FIWUD de- 
velops criteria for project selection and oversees 
the formation of the construction committee. In 
most cases the compulsory 5% deposit comes from 
the beneficiaries or a comparable amount of labor 
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is supplied in lieu of monetary payment. FIWUD 
will establish another 6 zonal offices for a total of 
14 cover zones to manage environmental problems 
caused by irrigation, water management, and oper- 
ation and maintenance. During the seventh 5-year 
Plan, an additional 40,000 hectare of land is to be 
irrigated. Government intervention in farmer-man- 
aged irrigation systems should include promoting 
participation by farmers in project planning, devel- 
oping better irrigation techniques in difficult areas, 
developing organization models for systems that 
need improvements, and testing procedures for 
mobilizing voluntary contributions from the bene- 
ficiaries of irrigation schemes. (See also W90- 
11289) (Geiger-PTT) 
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The government of Sri Lanka has embarked on a 
program to rehabilitate 1,200 village irrigation sys- 
tems and modernize another similar 500 schemes. 
The Village Irrigation Rehabilitation Project 
(VIRP) aims to rehabilitate tanks in the Dry Zone 
auc initiate related water management programs. 
The rehabilitation under VIRP is divided into the 
preconstruction, construction, and operation and 
maintenance stages. The omission of local knowl- 
edge and experience from the design process is a 
serious drawback to the preconstruction stage. If 
design engineers consulted local farmers about the 
environmental factors peculiar to each irrigation 
scheme in each village many serious mistakes 
could be avoided. Farmers have often damaged 
state-built structures when they did not understand 
the workings of the systems. Water management 
programs seek to use rainfall and tank-stored water 
more efficiently than at present and expand com- 
mand areas by improving the dependability of 
water supply and allocating water equitably among 
the farmers. The Department of Agrarian Services’ 
water management program has three components: 
civil works for improving irrigation structures, im- 
proved agricultural practices, and system manage- 
ment for establishing farmer organizations. Studies 
indicated that the water management program 
achieved remarkable success with regard to the 
availability and adequacy of water. The issues that 
need the attention of researchers in order to guide 
policy makers and implementing agencies include: 
the degree of state intervention, rehabilitation 
process, understanding the Dry Zone village econ- 
omy as a whole, land tenure, economic viability of 
irrigation programs, and catchment development 
and protection. (See also W90-11289) (Geiger- 
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Although there is not a long history of public 
intervention in farmer-managed irrigation systems 


in Nepal, there are benefits that could be derived 
from greater involvement of farmers in the devel- 
opment of public sector irrigation systems. In the 
design phase, farmers can assist with information 
regarding soil conditions and topography. In the 
construction phase, they can provide labor. In the 
operation phase, they can participate in operation 
and maintenance. A water use inventory of eight 
irrigation districts in the Tarai showed numerous 
problems in the farmer-managed systems such as 
siltation, landslides, outdated structures, and lack 
of skill to repair damaged structures. Studies 
should be made in the Tarai to find effective ways 
to assist farmers in improving their systems. It may 
be possible in some cases to increase the irrigated 
area by improved management practices which 
reduce the consumption of water. In other cases, 
building semi-permanent diversions and other 
structures may enhance the performance of irriga- 
tion systems. Reducing labor demands for repair 
and control of silt due to erosion and floods would 
also benefit irrigation systems operation. With im- 
proved technology, seasonal irrigation systems 
could be made to function year round. (See also 
W90-11289) (Geiger-PTT) 
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EVALUATION OF IRRIGATION PROJECTS 
UNDERTAKEN BY AKRSP IN THE GILGIT 
DISTRICT OF NORTHERN PAKISTAN. 

Aga Khan Foundation, Gilgit (Pakistan). Aga 
Khan Rural Support Programme. 

M. H. Hussein, H. W. Khan, Z. Alam, and T. 
Husain. 

IN: Public Intervention in Farmer-Managed Irriga- 
tion Systems. Winrock International, Arlington, 
Virginia. 1989. p 235-261. 3 fig, 6 tab, 7 ref. 


Descriptors: *Economic aspects, *Irrigation man- 
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development, Capital costs, Cost analysis, Evalua- 
tion, Operating costs, Project planning, Sensitivity 
analysis, Water management. 


The interim success of the Aga Khan Rural Sup- 
port Program (AKRSP), a development program 
to increase the incomes of farmers in northern 
Pakistan, was evaluated in terms of the success of 
154 irrigation schemes. The AKRSP, in return for 
support asked the farmers to develop village orga- 
nizations (VOs) to build up equity capital, conduct 
weekly meetings, participate in extension training 
programs, and organize collective land develop- 
ment. Each household would be able to irrigate an 
additional 0.71 ha of new land in villages where an 
irrigation project was constructed. At the comple- 
tion of the land development process, perennial 
crops will form 60% of the total new land, com- 
pared to the present 40%. Areas planted to forest, 
orchards, and alfalfa will all increase. In addition 
to bringing new land under cultivation, the exten- 
sion and modification of old changes will also 
increase the water availability on about 100 ha of 
previously cultivated land per channel. Cost/bene- 
fit analysis of the program shows a negative net 
benefit for the first five years after project initi- 
ation, and positive benefits in the 6th yr which 
reach a maximum in the 11th yr. Sensitivity analy- 
sis indicates that the project’s economic profile is 
not as sensitive to reductions in benefits on old 
land as it is to benefits on new land. The projects 
are sensitive to delays in the land development 
program after the initial investment in irrigation 
channels has been made. Compared to other irriga- 
tion projects in northern areas of developing coun- 
tries, the AKRSP irrigation channel projects com- 
pared favorably with respect to cost/benefit ratio. 
The AKRSP projects displayed favorable results 
in the sustainability analysis in regard to equity of 
distribution of project benefits, productivity, and 
institutional stability. Where schemes have pro- 
gressed slowly, the failure has been attributed to 
technical, financial, program policy, socio-politi- 
cal, or climatic problems. Economic linkage analy- 
sis shows the associations between increased agri- 
cultural production to labor, markets, commodity 
process, livestock carrying capacity, consumption 
patterns, and physical stability of the environment. 
(See also W90-11289) (Geiger-PTT) 

W90-11303 





Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3F—Conservation In Agriculture 


GOVERNMENT INTERVENTION IN 


FARMER-MANAGED IRRIGATION SYSTEMS 
IN THE PHILIPPINES: HOW RESEARCH 
CONTRIBUTED TO IMPROVING THE PROC- 
ESS 


National Irrigation Administration, Quezon City 
(Philipines). 

B. U. Bagadion. 

IN: Public Intervention in Farmer-Managed Irriga- 
tion Systems. Winrock International, Arlington, 
Virginia. 1989. p 265-275. 


Descriptors: *Government supports, *Irrigation 
management, *Irrigation practices, *Irrigation pro- 
grams, *Philippines, *Water law, *Water resources 
development, Developing countries, Irrigation effi- 
ciency, Policy making, Project planning. 


In the 1950s in the Philippines, a nationwide irriga- 
tion development plan was launched to enhance 
food production and resulted in two types of inter- 
vention in farmer-managed systems. With Type 1, 
groups of small farmer-managed (communal) sys- 
tems were improved, consolidated, and expanded 
into government-managed (national) systems. With 
Type 2, other communal systems were improved 
and expanded by the government without any 
other obligation on the part of the farmers to pay 
for construction costs but with the responsibility 
for management of the system remaining with the 
farmer irrigation association. Type 1 intervention 
was used when a communal system or group of 
such systems could be expanded to cover a contig- 
uous irrigable area of at least 1,000 ha. Type 2 
intervention was used when the service area of the 
communal irrigation system, including its expan- 
sion, was less than 1,000 ha. The National Irriga- 
tion Administration used two pilot communal irri- 
gation improvement projects in Nueva Ecija for 
developing an appropriate participatory approach 
for involving farmer beneficiaries. Community or- 
ganizers (COs) were sent into the farming commu- 
nities to mobilize farmers to participate in planning 
and construction of irrigation projects. Documen- 
tation of experiences of tlie COs helped in planning 
two more pilot projects in the province of Camar- 
ines Sur where the general characteristics and con- 
ditions of the farmers were different from those in 
Nueva Ecija. Enough information was gathered to 
launch action research projects to the 12 regions of 
the country. Action research for improving gov- 
ernment intervention was also extended to the 
national irrigation systems. Lessons learned from 
action research showed that farmers’ participation 
in planning and construction or improvement of 
their irrigation system strengthens their irrigation 
association and increases the potential for success- 
ful operation and maintenance. An effective way 
of organizing farmers for participation is through a 
catalyst such as a CO who lives in the farming 
community and can furnish guidance while leaving 
the decision making to the farmers themselves. 
Lead time of about 6 to 9 months should be 
allowed for organizing work before construction. 
(See also W90-11289) (Geiger-PTT) 
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PROBLEMS AND STRATEGIES IN MANAGE- 
MENT OF COMMUNAL IRRIGATION SYS- 
TEMS: THE EXPERIENCE IN JOINT DECI- 
SION-MAKING BY FARMERS AND AGEN- 
CIES. 

Chiang Mai Univ. (Thailand). Faculty of Social 
Sciences. 

U. Tan-Kim-Yong. 

IN: Public Intervention in Farmer-Managed Irriga- 
tion Systems. Winrock International, Arlington, 
Virginia. 1989. p 277-291. 20 ref, append. 
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cy, Management planning, Project planning, Social 
aspects. 


In Thailand, community irrigation organizations 
(CIOs) are composed of farmers who share the 
water provided by an irrigation system and 
manage their own investments and services. Within 
the organization an individual’s water rights are 
guaranteed and all farmers identify the irrigation 


system as their own, and participate in its adminis- 
tration and management. Large-scale irrigation 
systems are the government’s responsibility. Strate- 
gies and methods that address irrigation manage- 
ment problems and serve different irrigation re- 
quirements need concerted action from agency 
staff, researchers, and farmers. A series of meetings 
was held in Hiang Mai for these three parties to 
exchange experience and knowledge and to inte- 
grate their ideas on egy wees action planning. 
Government strategies in five irrigation develop- 
ment projects showed the need for farmer partici- 
pation in planning and maintaining irrigation struc- 
tures. There was also insufficient government staff 
to help CIOs to solve recurring irrigation manage- 
ment problems. Research is needed to investigate 
the social, cultural, and ecological influences of 
large-and small scale irrigation construction. Train- 
ing activities and consultation services should be 
emphasized to strengthen CIO and Royal Irriga- 
tion Department strategies. Four tools are suggest- 
ed to strengthen CIOs, as well as to create an 
effective linkage between RID and local groups: 
hold dialogues for policies and plans, create an 
inventory of problems and new developments, plan 
community/leader networks, and form a federation 
of CIOs. (See also W90-11289) (Geiger-PTT) 
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TECHNOLOGICAL AND INSTITUTIONAL IN- 
NOVATION IN IRRIGATION. 

Proceedings of a Workshop held at the World 
Bank, April 5-7, 1988. World Bank Technical 
Paper No. 94. Winrock International, Arlington, 
Virginia. 1989. 135p. Edited by Guy Le Moigne, 
Shawki Barghouti, and Herve Plusquellec. 


Descriptors: *Agriculture, *Developing countries, 
*Drip irrigation, *Irrigation, *Sprinkler irrigation, 
*Surface irrigation, *Technology transfer, Re- 
search priorities, Technology. 


The main objective of this workshop was to exam- 
ine the available technologies in irrigation and to 
ask whether they have been adequately and effec- 
tively exploited throughout the world--particularly 
in developing countries. In the first section a 
review was made of changing roles in irrigation 
and of technology and research issues in irrigation. 
The conclusion of this section is that irrigation 
research has not kept pace with agricultural scien- 
tists who have dramatically changed the potential 
yields that can be obtained from good crop hus- 
bandry. The second section focused on the choice 
of appropriate technology. Non surface methods 
dominate the discussion primarily because the main 
advanced in irrigation over the last few decades 
have been in sprinkler and drip techniques. The 
third section reviewed research priorities. More 
research is urgently needed across a very broad 
front, above all the interface between agriculture 
and hydraulics in surface irrigation, and economic, 
social and institutional aspects of modern irrigation 
systems. The fourth section focused on transfer of 
technology. Significant effort should be made 
through seminars, training programs, and the use 
of consultants and international and local experts 
to promote the transfer of technology. Also, effort 
should be made to coordinate and promote interna- 
tional research and transfer of technology by orga- 
nizations such as the International Commission on 
Irrigation and Drainage. (See W90-11415 thru 
W90-11422) (Author’s abstract) 
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IRRIGATION DEVELOPMENTS AND ISSUES 
IN EMENA COUNTRIES. 

W. A. Van Tuijl. 

IN: Technological and Institutional Innovation in 
Irrigation. Proceedings of a Workshop held at the 
World Bank, April 5-7, 1988. World Bank Techni- 
cal Paper No. 94. Winrock International, Arling- 
ton, Virginia. 1989. p 13-22. 
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gation, Turkey. 


Irrigation practices in the EMENA (Europe, 
Middle East, North America) region vary widely. 
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In some countries, one can find both traditional 
and modern methods--irrigation systems that have 
been crudely built and operated by farmers and 
modern canal or pipeline systems with on-farm 
sprinkler and drip systems. Progression from the 
most traditional methods to the most advanced 
systems is described. Farmer built and operated 
systems are in evidence in several of the EMENA 
countries, particularly Afghanistan, the Yemen 
Arab Republic, and the People’s Democratic Re- 
public of Yemen, and such systems can still also be 
found in Morocco, Algeria, Tunisia, Egypt, and 
Pakistan. Since the mid-1960’s, several wadi devel- 
opment projects have been designed and imple- 
mented, but the results of the often very capital- 
intensive improvement works have been variable, 
which reflect the complex nature of spate irriga- 
tion structures. Traditional large-scale systems in 
Pakistan irrigate about 16.2 million hectares. Paki- 
stan’s systems were designed to provide initially 
only for irrigation facilities; drainage facilities were 
to be provided when needed. In Turkey, in many 
respects the performance of irrigated agriculture 
has been considerably below its capacity. This 
underutilization of infrastructure, which was built 
at comparatively high cost, has resulted in a large 
loss to the economy. Egypt has a traditional irriga- 
tion system with low-level canals. Agricultural 
production almost entirely depends on irrigation 
with water from the Nile. Egypt has usually en- 


joyed an abundant supply of water since the com- 


pletion of the Aswan Dam. Morocco utilizes sur- 
face irrigation with automatic hydraulic control. 
Cyprus employs a pipe conveyance system with 
sprinkler and drip irrigation. A considerable part 
of the irrigation activities in the EMENA Region 
is expected to be rehabilitation and improvement 
of existing systems. Appropriate technology varies 
from country to country. Water for irrigation will 
become increasingly scarce in several EMENA 
countries. (See also W90-11414) (Creskoff-PTT) 
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TECHNOLOGICAL DEVELOPMENTS: THE 
ISRAELI EXPERIENCE. 

D. Melamed. 

IN: Technological and Institutional Innovation in 
Irrigation. Proceedings of a Workshop held at the 
World Bank, April 5-7, 1988. World Bank Techni- 
cal Paper No. 94. Winrock International, Arling- 
ton, Virginia. 1989. p 23-36. 1 tab. 
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Corn, Cotton, Field capacity, Labor, Land use, 
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The area under irrigation since establishment of the 
state of Israel in 1948 has grown about eightfold-- 
from approximately 30,000 hectares to 240,000 
hectares--which represents around 50% of the total 
cultivated area of the country. Irrigation systems 
in Israel, as applied to truck crops, field crops, 
orchards (deciduous, citrus, and sub-tropical 
fruits), have evolved from gravity irrigation sys- 
tems, to pressurized movable systems, and finally 
to various forms of drip irrigation systems. The 
development of automation is considered along 
with the adoption of new technology. Expected 
benefits from new technology include higher irri- 
gation efficiencies, better land utilization, higher 
yields, and reduced labor inputs. Implementation 
issues involve careful planning along with the suit- 
ability of irrigation systems to specific conditions. 
Suggested irrigation technologies and transition 
processes are suggested: for field and truck crops, 
furrow irrigation where slopes are < 0.2%; hand- 
move sprinkler lateral systems in steeper slopes; 
and finally metered drip irrigation if level of crop 
production and intensification increase sufficiently; 
for orchard crops under ideal conditions, furrow 
and border systems can be used and eventually 
replaced by hand-move, under-tree metered sprin- 
kler systems until permanent fixed drip or micro- 
sprinkler systems can be installed; drip irrigation is 
recommended for grapevines. (See also W90- 
11414) (Creskoff-PTT) 
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TECHNOLOGICAL DEVELOPMENTS IN THE 
UNITED STATES. 

C. Burt. 

IN: Technological and Institutional Innovation in 
Irrigation. Proceedings of a Workshop held at the 
World Bank, April 5-7, 1988. World Bank Techni- 
cal Paper No. 94. Winrock International, Arling- 
ton, Virginia. 1989. p 37-71. 15 fig, 8 tab. 
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tion, Water delivery. 


Virtually every viable method of irrigation used in 
the world can be found in California. Of the total 
acreage, 76% is covered by surface irrigation 
methods--furrow, border strip, rice, and basin--and 
24% is irrigated by pressurized methods, either 
drip or sprinkler. Technological developments in 
California irrigated agriculture are being made in 
an effort to increase irrigation efficiency and there- 
by reduce energy and water consumption. Factors 
in irrigation efficiency include energy use, spray 
and evaporation losses, uniformity of water distri- 
bution, fertilizer leaching, and runoff. Six different 
irrigation systems for water and energy conserva- 
tion were evaluated. Flexible water delivery sys- 
tems will improve water and power efficiency. 
Progress is being made on improved water deliv- 
ery methods. These include hand-move and side- 
roll sprinkler systems, flow rate uniformity, pres- 
sure requirements, micro-irrigation, surface irriga- 
tion, and the control of infiltration rates. (See also 
W90-11414) (Creskoff-PTT) 
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AND WATER CONTROL IN FRANCE 

G. Manuellan. 

IN: Technological and Institutional Innovation in 
Irrigation. Proceedings of a Workshop held at the 
World Bank, April 5-7, 1988. World Bank Techni- 
cal Paper No. 94. Winrock International, Arling- 
ton, Virginia. 1989. p 72-83. 1 fig, 2 tab. 


DEVELOPMENTS IN WATER CONVEYANCE 


Descriptors: *France, *Irrigation, *Irrigation prac- 
tices, *Water control, *Water conveyance, Farms, 
Sprinkler irrigation, Technology. 


Beginning in the 1955 to 1960 period, irrigation in 
France benefitted from new technological devel- 
opments. Traditional surface canal or water-tower 
irrigation gave way to the general model of irriga- 
tion under pressure, on demand, with sprinkler 
application and metering of water volume. About 
1970, this single model was diversified with the use 
of sprinkler systems with varying characteristics, 
particularly irrigating machines that were usually 
energy intensive but labor saving, and with the use 
of localized irrigation or micro-irrigation methods. 
Since 1980, regulated and automated control of 
water flow--already a feature of the new irrigation 
networks in the form of free-flow canals, pressure 
piping, pumping stations, and so on--was extended 
to include automated command of water applica- 
tion at the field level, a development associated 
with labor shortages and high wages and with 
improved farmer skills. Modern irrigation systems 
including farm-level sprinkler irrigation systems, 
localized irrigation or micro-irrigation, and mod- 
ernized gravity irrigation systems. Recently, how- 
ever, there has been a resurgence of interest in 
traditional surface irrigation systems. (See also 
W90-11414) (Creskoff-PTT) 
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ADAPTATION OF MODERN IRRIGATION 
METHODS TO RESEARCH PRIORITIES OF 
DEVELOPING COUNTRIES. 

D. Hillel. 

IN: Technological and Institutional Innovation in 
Irrigation. Proceedings of a Workshop held at the 
World Bank, April 5-7, 1988. World Bank Techni- 
cal Paper No. 94. Winrock International, Arling- 
ton, Virginia. 1989. 88-103. 
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WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


Since its introduction in Israel in the early 1960's, 
drip irrigation has grown in quality and versatility 
from a very modest, tentative, and initially rather 
simplistic approach to become a highly sophisticat- 
ed, technologically advanced system, or rather, set 
of systems. This has been a result of intensive 
engineering and agronomic research and develop- 
ment. The overall advantage of drip irrigation is 
the ability to maintain the root zone at a highly 
moist yet unsaturated condition, so that the plants 
are never subjected to moisture stress. However, if 
the system does not operate properly, crop failure 
can result rather quickly, because the reservoir of 
soil moisture available to the plants is very small. 
Other problems include accumulation of salts at 
the periphery of the wetted circle surrounding 
each emitter and clogging of emitters. A significant 
contribution made in the mid-1970s was the con- 
cept of bubbler irrigation which retained the con- 
cept of closed-conduit delivery of water to the 
crop in plastic tubes. Unlike drip irrigation, how- 
ever, the bubbler discharges water from wide- 
orifice tubes rather than from capillary emitters, 
thereby reducing the need for stringent filtration. 
There is a loss of control because the water bub- 
bling out of the tubes into small basins surrounding 
each tree or group of plants is temporarily ponded 
until it infiltrates the soil and plants. Bubbler irriga- 
tion is proposed as an intermediate-stage technolo- 
gy for many potential applications. However, no 
commercial interest seems to promote it at this 
time. (See also W90-11414) (Creskoff-PTT) 
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RESEARCH PRIORITIES TO IMPROVE IRRI- 
GATION TECHNOLOGY. 

M. E. Jensen. 

IN: Technological and Institutional Innovation in 
Irrigation. Proceedings of a Workshop held at the 
World Bank, April 5-7, 1988. World Bank Techni- 
cal Paper No. 94. Winrock International, Arling- 
ton, Virginia. 1989. p 94-101. 
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Cost-effective research to correct the gap between 
actual and potential crop production requires an 
assessment of the production system as an integral 
unit. When irrigation and drainage are the major 
limiting variable, effective adaptive research on 
irrigation and drainage should be planned and im- 
plemented. Methods are outlined for developing a 
program plan, establishing research priorities (in 
the Developing Countries and in the United States, 
research planning and implementation, developing 
a research and implementation plan, financial sup- 
port for research, and performance monitoring. 
For Developing Countries, the ten high-priority 
topics were: performance data; water scarcity; per- 
formance criteria; health; measuring devices; ero- 
sion and sedimentation; sustainability; crop breed- 
ing; efficiency of water use; and performance mon- 
itoring. Next on the list was reclamation of saline 
soil. Research priority objectives in the United 
States were grouped into four high-priority re- 
search objectives were: improved irrigation sys- 
tems; management of soil and water resources; 
improved water storage and delivery systems; and 
more efficient drainage systems and practices. In 
developing a research and implementation plan, 
the first goal is to improve project planning and 
design--the last objective is to minimize the risk 
that the irrigation project will be adversely affect- 
ed by such problems as waterlogging and salinity. 
External support for a research component by 
international organizations like the World Bank, 
FAO, and USAID may be needed to assure imple- 
mentation of a research program because there is 
very limited support for irrigation research relative 
to that for more ‘sophisticated’ research such as in 
medicine or basic sciences. The purpose of an 
irrigation system is to make water available as 
needed by crops. The overall performance of an 
irrigation project must therefore be based on its 
primary purpose--crop production. Monitoring the 
performance of an irrigation project and crop pro- 
ductivity is necessary to improve meaningful im- 
provement programs. (See also W90-1 1414) (Cres- 
koff-PTT) 
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ESTABLISHING RESEARCH PRIORITIES. 

M. Ben-Meir. 

IN: Technological and Institutional Innovation in 
Irrigation. Proceedings of a Workshop held at the 
World Bank, April 5-7, 1988. World Bank Techni- 
cal Paper No. 94. Winrock International, Arling- 
ton, Virginia. 1989. p 104-108. 
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Research in irrigation alone can no longer meet the 
needs of modern agriculture. A multidisciplinary 
team approach is needed. Israel’s experience is a 
useful model in illustrating the general concept of 
target-setting. Advantages of the drip system are 
discussed. Research should not focus only on so- 
phisticated irrigation techniques. The wider scope 
of the relationship between irrigation and other 
factors affecting agricultural production--geo- 
graphical, ecological, social, and economic condi- 
tions--has to be considered. A multidisciplinary 
approach has been used in Israel to deal with 
problems of citrus and cotton production. The 
most important factors that determine Israel’s ap- 
proach to its problem are water scarcity, a saturat- 
ed local market, and the national goal of settling 
the desert. All of these factors together have 
forced the country to adopt a concept that is 
different from that of the rest of the developed 
world, one that advocates development of the 
highly sophisticated, technologically advanced, in- 
tensive small farm that has control over a wide 
range of production factors. From the Israeli expe- 
rience, it can be concluded that although it is 
impossible to practice agriculture in arid regions 
without water, it is still a great mistake to try and 
concentrate all the research effort on irrigation 
alone. Other factors must be considered. (See also 
W90-11414) (Creskoff-PTT) 
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ROLE OF EXTENSION IN IRRIGATION: THE 
ISRAELI EXPERIENCE. 

M. Sne. 

IN: Technological and Institutional Innovation in 
Irrigation. Proceedings of a Workshop held at the 
World Bank, April 5-7, 1988. World Bank Techni- 
cal Paper No. 94. Winrock International, Arling- 
ton, Virginia. 1989. p 116-127. 
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A comprehensive system of funding, extension, 
and follow-up can enhance successful adoption of 
new technology. The Israeli experience is re- 
viewed in introducing new irrigation technology 
and the role of extension in both the domestic and 
international areas. A special service, the Irrigation 
and Soil Field Service (I&SFS) was established in 
the 1950s to deal exclusively with extension in 
agriculture. The most useful methods of introduc- 
ing innovations have been demonstration plots, 
group meetings, field trips, and encouragement of a 
small core of cooperating farmers who serve as 
leaders to others. While irrigation is a major factor 
in agricultural production, success depends also on 
coordination of skilled agrotechnics, plant protec- 
tion, fertilizer and farm management. For the ex- 
tension service, coordinated teamwork is required 
at all levels. About one-third of the effort of 
I&SFS is devoted to research. Costs are relatively 
high. The extension service has played an instru- 
mental role in increasing production of tree and 
field crops, carrying out scientific studies to reduce 
the effects of salinity, and conserving water and 
promoting its efficient use, particularly among 
small holders. Implicit in these tasks is the intro- 
duction of modern technology, which is also a role 
served in Israel’s cooperation with developing 
countries. Staff training has also been an important 
function of the service. (See also W90-11414) 
(Creskoff-PTT) 
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REAL-TIME ESTIMATION OF FURROW IN- 
FILTRATION. 
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Utah State Univ., Logan. Dept. of Agricultural 
and Irrigation Engineering. 

W. R. Walker, and J. D. Busman. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 299-318, 1990. 
6 fig, 7 tab, 22 ref. Utah State Agricultural Experi- 
ment Station Project AES 803. 
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An analysis to determine infiltration parameters 
from the early stages of furrow advance is report- 
ed. The analysis uses a kinematic-wave simulation 
model in conjunction with a simplex search proce- 
dure to minimize the differences between measured 
and predicted advance rates. The technique uses a 
variable and expanding data set to forecast ad- 
vance times and is therefore a useful prelude to 
real-time feedback control systems for the future 
automation of furrow irrigation systems. Results 
from four furrow evaluations involving a sandy 
loam and a silty clay loam are given to demon- 
strate the capability of the analysis. The analysis 
was verified first by using the complete advance 
data sets for the evaluations. The analysis yielded 
the same values of the three Kostiakov-Lewis infil- 
tration parameters found in independent field 
measurement. In a second investigation, the basic 
intake-rate parameter in the Kostiakov-Lewis func- 
tion was fixed and the analysis was repeated with 
advance data from the early stages of advance to 
determine if and how soon the analysis would 
estimate reasonably accurate values of the other 
two infiltration parameters. The results indicate 
that infiltration parameters can be estimated with 
sufficient accuracy from early advance data to 
allow an accurate forecast of efficiency and uni- 
formity at the end of the irrigation. (Author’s 
abstract) 
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APPLYING PARTIAL IRRIGATION IN PAKI- 
STAN. 


Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

Trimmer. 
Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 342-353, 1990. 
21 ref. 


Descriptors: *Cost analysis, *Irrigation practices, 
*Mathematical models, *Pakistan, *Partial irriga- 
tion, Comparison studies, Economic aspects, 
Errors, Performance evaluation, Water conserva- 
tion, Water shortage. 


Partial irrigation supplies less water than a crop 
needs for full production. Partially irrigating crops 
is intended to stretch water supplies and increase 
total crop production and profit. Pakistan is short 
of water, so partial irrigation is widely practiced. 
Selecting crop varieties or determining proper irri- 
gation schedules requires applying partial irriga- 
tion principles. Only a small part of the irrigation 
research done in Pakistan considers the effects of 
partially irrigating crops. All mathematical models 
used for irrigation optimization were found to 
avoid nonnumerical aspects of irrigation manage- 
ment. These simplifications tend to ignore some 
costs while fully accounting for all the benefits, 
resulting in poor model performance when com- 
pared to actual system management. The most 
effective actions to implement partial irrigation are 
improving system reliability, developing and dis- 
seminating simple water management rules, and 
continuing current programs to improve water- 
course and level fields. While a sophisticated par- 
tial irrigation scheduling program would be diffi- 
cult technically, socially, and logistically, partial 
irrigation principles must be used to understand 
and direct conventional water conservation pro- 
grams. (Author’s abstract) 

W90-11491 


DEEP SEEPAGE UNDER NONUNIFORM 
SPRINKLER IRRIGATION: I. THEORY. 
Ben-Gurion Univ. of the Negev, Sde Boker 


— Jacob Blaustein Inst. for Desert Research. 
J. Ben-Asher, and J. E. Ayars. 

Journal of Irrigation and Drainage Engineering 

(ASCE) JIDEDH, Vol. 16, No. 3, p 354-362, 1990. 

5 fig, 7 ref. 


Descriptors: *Percolation, *Seepage, *Soil water, 
*Sprinkler irrigation, *Theoretical analysis, Har- 
monic analysis, Hydrologic models, Mathematical 
models, Root zone, Uniformity coefficient. 


Factors affecting deep percolation were analyzed. 
Harmonic analysis was employed to derive the 
effect of nonuniform irrigation on deep percola- 
tion. The Christiansen uniformity coefficient 
(CUC) is described by a sinusoidal function. It is 
shown to be proportional to the relative amplitude, 
the ratio between amplitude and mean water appli- 
cation of a sinusoidal wave. The amplitude is sub- 
ject to smoothing by plant root systems of various 
sizes. A distinction is made between effective uni- 
formity and observed uniformity. The theoretical 
study provides an analytical tool with which to 
evaluate the hydrological significance of irrigation 
uniformity. Deep percolation was affected by sev- 
eral factors. First is the difference between mean 
water application and the crops’ water consump- 
tion. The greater the difference, the greater the 
amount of deep percolation. CUC is of secondary 
importance. For any given amount of water, the 
amount that percolates below the root zone in- 
creases as CUC decreases. Smoothing of water 
distribution within the soil profile reduces percola- 
tion. This effect is more pronounced for a short 
rather than a long distance between nozzles. (See 
also W90-11493) (Author’s abstract) 
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DEEP SEEPAGE UNDER NONUNIFORM 
SPRINKLER IRRIGATION: II. FIELD DATA. 
Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
J. Ben-Asher, and J. E. Ayars. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 363-373, 1990. 
6 fig, 2 tab, 9 ref. 


Descriptors: *Field tests, *Percolation, *Seepage, 
*Soil water, *Sprinkler irrigation, Evapotranspira- 
tion, Hydrologic models, Mathematical models, 
Performance evaluation, Seasonal distribution, 
Sugar beets, Uniformity coefficient. 


A quantitative evaluation was conducted of the 
various components of an irrigation regime affect- 
ing deep percolation. The relationship between 
applied water and a point water balance is studied 
using a linear move sprinkler, irrigating a field of 
sugar beets (Beta vulgaris L. var HC11). Uniformi- 
ty coefficients of about 0.60 and 0.80 were de- 
signed in length scales of 2.5 and 5.0 m. Measure- 
ments of soil water content with a surface neutron 
probe, evapotranspiration with infrared thermome- 
ter, and applied water with catch cans were car- 
ried out during the growing season and used to 
calculate deep percolation. The seasonal transpira- 
tion average was about 50 cu m/ha/day (5 mm/ 
day). Water applied in excess of the daily transpira- 
tion rate is lost in deep percolation. For a given 
amount of water, high irrigation uniformity is asso- 
ciated with a small amount of deep percolation and 
low uniformity with a large amount of percolation. 
This effect is more pronounced on a large length 
scale (5 m) than on a short length scale (2.5 m). 
Measured uniformities and their derivations are in 
good agreement with theoretical prediction. (See 
also W90-11492) (Author’s abstract) 
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DEFICIT IRRIGATION: I. 
FRAMEWORK. 

Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

M. English. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 399-412, 1990. 
7 fig, 2 tab, 26 ref. 
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Descriptors: *Deficit irrigation, *Economic eval- 
uation, *Irrigation practices, Cost analysis, Crop 
production, Mathematical analysis. 
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The economics of deficit irrigation were examined. 
Concepts developed in a heuristic discussion are 
developed into a set of rigorous mathematical ex- 
pressions for determination of optimum water use 
under deficit irrigation. These expressions also can 
be used to estimate the range of water use within 
which deficit irrigation would be more profitable 
than full irrigation. The expressions are completely 
general in the sense that they can be used with any 
crop production function and cost function that 
the analyst chooses. The general expressions are 
used to derive a set of specific expressions for a 
particular case study involving a quadratic produc- 
tion function and linear cost function. (See also 
W90-11497) (Author’ abstract) 
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DEFICIT IRRIGATION: II, OBSERVATIONS 
IN COLUMBIA BASIN. 

Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

M. English, L. James, and C.-F. Chen. 

Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 413-426, 1990. 
6 fig, 8 tab, 8 ref. 


Descriptors: *Columbia River Basin, *Deficit irri- 
gation, *Economic evaluation, *Irrigation prac- 
tices, *Oregon, Cost analysis, Crop yield, Farms, 
Performance evaluation. 


Examples are presented of deficit irrigation prac- 
tices in the Columbia Basin (Oregon) with the aim 
of developing a better understanding of the prac- 
tice and economic merits of this irrigation manage- 
ment technique. The fundamental concepts are il- 
lustrated with data from nine cooperating farms. 
The economic analyses account for all costs of 
production, including: (1) variable costs of irriga- 
tion; (2) variable costs not directly associated with 
irrigation operations; and (3) capital and other 
fixed costs of production. The second and third 
cost categories were of greater importance to the 
analysis than were the direct costs of irrigation. 
Estimates of average 10-yr incomes were derived 
from farm data. Based on these estimates, farms 
that were practicing deficit irrigation achieved 
lower net incomes per hectare but higher net in- 
comes per unit of applied water than the fully 
irrigated farms. This suggests that their irrigation 
practices were nonoptimal, but that they were 
benefiting financially from deficit irrigation. (See 
also W90-11496) (Author’s abstract) 
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DEVELOPMENT OF LOW-DISCHARGE 
BAFFLE-SLUICE MODULES. 

Central Research Inst. for Dryland Agriculture, 
Hyderabad (India). 

P. K. Mishra, P. Larsen, and T. Satyanarayana. 
Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 444-453, 1990. 
3 fig, 3 tab, 13 ref. 


Descriptors: *Baffle-sluice modules, *Flow con- 
trol, *Irrigation design, *Low flow, *Water deliv- 
ery, Design criteria, Farms, Performance evalua- 
tion, Water level fluctuations, Water management. 


Irrigation modules are devices that measure and 
regulate flow of water to farms by supplying a 
measured quantity of water at a constant flow rate 
regardless of upstream water-level fluctuations 
within a specified range called modular range. 
Low-discharge, portable irrigation modules can 
contribute to the modernization of water manage- 
ment systems. Various types of irrigation modules 
have been developed for specific uses but are not 
suitable for use at the farm level. Portable Baffle- 
Sluice modules with discharges in the range of 2-7 
L/sec were designed, developed, and tested for use 
on farms in field channels. The modules can deliv- 
er discharges within +/-5% of design values with 
head variations in a range between 15 and 25 cm. 
There are no moving parts, and accumulation of 
silt within the confines of the structure is not a 
problem. The length of each module can be re- 
stricted to 50 cm. The width of the modules is 
fixed at 10 cm for discharge ranges of 2-7 L/sec. 
For other design discharges the width can be 





varied linearly. The height of the module of 30 cm 
corresponds to the usual depth of the field channel. 
While attaching the module to the field channel, 
the floor of the module should be made perfectly 
horizontal and care should be taken to see that the 
upstream water level fluctuates only within the 
prescribed modular range. (Rochester-PTT) 
'W90-11499 


AQUACULTURE MODEL FOR WASTE HEAT 
UTILIZATION ASSESSMENT. 

New York Inst. of Tech., Old Westbury. School of 
Management. 

R. N. Amundsen, and J. D. Keenan. 

Journal of Environmental Systems JEVSBH, Vol. 
19, No. 2, p 115-134, 1990. 1 fig, 3 tab, 38 ref. 


Descriptors: *Aquaculture, *Economic feasibility, 
*Fish farming, *Powerplants, *Recycling, *Waste 
heat, *Water resources management, *Water reuse, 
Aquatic productivity, Catfish, Economic efficien- 
cy, Fish, Fish physiology, Fish ponds, Heated 
water, Mathematical equations, Mathematical 
models, Shrimp, Temperature effects, Thermal 
pollution, Tilapia, Wastewater treatment. 


Thermal effluents from power plants have been 
used to accelerate the growth of aquatic orga- 
nisms. Aquaculture can be made more profitable 
by raising aquatic organisms under controlled tem- 
perature conditions to obtain maximum food con- 
version efficiency. In order to evaluate whether 
the benefits of increased productivity outweigh ~ 
costs of temperature control, it is n 

simulate the operation of aquaculture facilities. The 
aquaculture model that was developed has two 
parts. First, a materials balance approach is used to 
estimate the growth of fish at various tempera- 
tures. Second, a heat balance provides a way to 
determine the mass flow of heated water which 
must be supplied to the pond to maintain the 
desired pond temperature under anticipated weath- 
er conditions. This aquaculture model provides a 
means for predicting the feed consumption and 
thermal requirements of an aquaculture facility, 
along with food production. Trout, catfish, prawns 
and tilapia are identified as being particularly well 
suited for thermal aquaculture projects, based upon 
their performance in pilot studies and their market- 
ability. Waste disposal and feed costs can be mini- 
mized by placing these aquaculture facilities with 
an integrated waste heat utilization complex. 
Waste heat aquaculture represents a major oppor- 
tunity for improving the overall efficiency of 
energy utilization, waste treatment and food pro- 
duction. (Hoskin-PTT) 
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SPATIAL AND TEMPORAL VARIATION OF 
PONDED INFILTRATION. 

Agricultural Research Service, Beltsville, MD. 
Environmental Chemistry Lab. 

For primary bibliographic entry see Field 2G. 
W90-11557 


ORGANIC AMENDMENT EFFECTS ON PHYS- 
ICAL AND CHEMICAL PROPERTIES OF A 
SANDY SOIL. 

Agricultural Research Service, Beltsville, MD. 
Soil-Microbial System Lab. 

For primary bibliographic entry see Field 5E. 
W90-11568 


CHARACTERIZATION OF TILLAGE AND 
TRAFFIC EFFECTS ON UNCONFINED INFIL- 
TRATION MEASUREMENTS. 

National Soil Tilth Lab., Ames, IA. 

For primary bibliographic entry see Field 2G. 
W90-11570 


EFFECTIVE DESIGN FOR SMALL FLOOD-IR- 
RIGATED FIELD PLOTS. 

Delaware Univ., Newark. Dept. of Plant and Soil 
Sciences. 

M. Ghodrati, F. F. Ernst, and W. A. Jury. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 3, p 927-930, May/June 1990. 3 fig, 10 
ref. 
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Control Of Water On The Surface—Group 4A 


Descriptors: *Data acquisition, *Infiltration, *Irri- 
gation design, *Ponding, *Soil water, Artificial 
ponds, Fluid mechanics, Infiltration capacity, Infil- 
tration rate, Pore size, Soil mechanics, Soil science, 
Soil structure, Solute transport, Sprinklers. 


Many studies dealing with water flow in soil re- 
quire water application through ponding. A 
method is described for the preparation of a large 
number of adjacent ponded field plots for experi- 
mental purposes. Individual plots are enclosed by 
corrosion-resistant, metal strips extending 20 cm 
into the soil. A single border area around each 
group of plots functions as a buffer zone, similar to 
the outer zone of a double-ring infiltrometer. Si- 
multaneous uniform ponding of individual plots 
and the border area is achieved by a network of 
bubbler sprinkler units, with each plot having a 
separate water flow meter and valve unit to con- 
trol the rate and amount of each irrigation episode. 
Such a system enabled study of the influence of 
macropore structure on the transport of various 
pesticides and dyes under continuous and intermit- 
tent flood irrigation. (Author’s abstract) 
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EFFECTS OF CACL2 AND ABA ON CHANGES 
IN H202 METABOLISM IN TWO JUTE SPE- 
CIES UNDER WATER DEFICIT STRESS. 
Central Tuber Crops Research Inst., Bhubaneswar 
(India). 

S. R. Roy Chowdhury, and M. A. Choudhuri. 
Journal of Plant Physiology JPPHEY, Vol. 135, 
No. 2, p 179-183, October 1989. 4 tab, 29 ref. 


Descriptors: *Drought effects, *Hydrogen perox- 
ide, *Plant physiology, *Water deficit, *Water 
stress, Abscisic acid, Calcium chloride, Jute, Leaf 
water potential, Metabolism, Spraying. 


Hydrogen peroxide is a natural cellular metabolite 
and its accumulation under water deficit stress is 
toxic to plants. Pretreatment of seeds with calcium 
chloride or foliar spraying with abscisic acid 
(ABA) improved relative water content and leaf 
water potential of seedlings of two jute species, 
Corchorus capsularis and C. olitorius. The potted 
seedlings were subjected to water deficit stress for 
2 and 4 days. An improvement was noticed when 
seed treatment was followed by foliar spraying of 
ABA. Treated plants showed an increase in super- 
oxide dismutase and catalase activity with a con- 
comitant decrease in glycolate oxidase activity and 
hydrogen peroxide level under water deficit stress. 
Reduced lipid peroxidation and less membrane 
damage was suggested when compared to untreat- 
ed seedlings. The treatments possibly checked the 
drought-induced injury through restoration of the 
water status of the jute seedlings. (Author’s ab- 
stract) 

W90-11599 


RESPONSES OF RELATIVE GROWTH RATE, 
WATER RELATIONS AND SOLUTE ACCUMU- 
LATION TO INCREASING WATER DEFICITS 
IN MAIZE. 

Hiroshima Univ. (Japan). Faculty of Applied Bio- 
logical Science. 

G. S. Premachandra, H. Saneoka, M. Kanaya, and 
S. Ogata. 

Journal of Plant Physiology JPPHEY, Vol. 135, 
No. 3, p 257-260, October 1989. 1 fig, 4 tab, 16 ref. 


Descriptors: *Corn, *Growth rates, *Plant growth, 
*Water deficit, *Water stress, Drought resistance, 
Leaves, Osmosis, Plant water potential, Roots, 
Sugars. 


A field experiment was conducted with water 
stress treatment and well-watered controls using 
eight maize (Zea mays L.) cultivars. Stress treat- 
ment commenced when the plants were 40 days 
old by withholding water. Growth parameters 
were measured at the beginning of the treatment 
and 10 and 20 days after treatment. Leaf water 
potential, osmotic potential and solute concentra- 
tion in cell sap were measured at 10 and 20 days 
after treatmerit. The root exudation rate was meas- 
ured on the 22nd day of treatment. A wide range 
of differences in growth under increasing water 
deficits was observed between cultivars. Drought- 
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tolerant cultivars maintained turgor by decreasing 
osmotic potential at low leaf water potentials and 
they showed higher osmotic adjustment. Sugar and 
K were the major osmotic contributors. Sugar 
played a major role in increasing osmotic concen- 
tration under water deficit conditions. The root 
exudation rate was higher in drought-tolerant culti- 
vars under stress. (Author’s abstract) 
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FATE OF UREA-N IN FLOODWATER: I. RE- 
LATION WITH TOTAL N LOSS. 
International Fertilizer Development 
Muscle Shoals, AL. 

For primary bibliographic entry see Field 5B. 
W90-11630 


Center, 


FATE OF UREA-N IN FLOODWATER: II. IN- 
FLUENCE ON N_ USE EFFICIENCY AND 
GRAIN YIELD RESPONSE OF RICE. 
International Fertilizer Development 
Muscle Shoals, AL 

For primary bibliographic entry see Field 5B. 
W90-11631 


Center, 
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POST-IMPLEMENTATION APPRAISAL OF A 
TWO-STAGE CHANNEL IN THE RIVER 
RODING, ESSEX. 

Bristol Univ. (England). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 8B. 
W90-10535 


APPLICATION OF A COMPUTER-BASED 
SYSTEM IN THE DEVELOPMENT OF OBJEC- 
TIVE RIVER MAINTENANCE. 

For primary bibliographic entry see Field 6A. 
W90-10539 


HYDROLOGY OF TWO STORMWATER IN- 
FILTRATION PONDS ON THE NORTH CARO- 
LINA BARRIER ISLANDS. 

North Carolina State Univ., Raleigh. Dept. of Bio- 
logical and Agricultural Engineering. 

G. M. Chescheir, G. Fipps, and R. W. Skaggs. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 313-319, 3 fig, 4 tab, 6 ref. 


Descriptors: *Barrier islands, *Coastal waters, *In- 
filtration, *Infiltration ponds, *North Carolina, 
*Storm runoff, *Surface-groundwater relations, 
*Urban runoff, Horizontal flow, Hydraulic con- 
ductivity, Seepage, Soil porosity, Vertical flow, 
Water table fluctuations. 


A field study was conducted to analyze the per- 
formance of two stormwater infiltration ponds lo- 
cated on North Carolina barrier islands. Water 
levels in the ponds and water table elevations 
along transects near the ponds were monitored. 
Analyses where conducted to determine soil water 
characteristics, and also vertical and horizontal 
hydraulic conductivities of the soils in and around 
the ponds. The vertical conductivities of the sedi- 
ment in the bottom of the ponds were much lower 
than those in the soils outside of the pond. This 
restrictive layer causes the water in the pond to be 
perched above the water table during runoff 
events. The water table was observed to rise into 
the pond at one site during large rainfall events. 
Seepage rates from the ponds most likely depend 
on the hydraulilc conductivities of the soils in and 
around the pond, and on the elevation of the water 
table near the pond. Water table elevation near the 
pond will depend on soil hydraulic conductivity, 
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Group 4A—Control Of Water On The Surface 


tidal fluctuations, rainfall, evapotranspiration, and 
island width and geometryr. Further research on 
this project will help quantify these factors affect- 
ing the hydrology of stormwater infiltration ponds. 
(See also W90-10584) (Author’s abstract) 
W90-10607 


MODELING SEEPAGE FROM STORMWATER 
INFILTRATION PONDS. 

North Carolina State Univ., Raleigh. Dept. of Bio- 
logical and Agricultural Engineering. 

G. Fipps, G. M. Chescheir, and R. W. Skaggs. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 321-332, 7 fig, 1 tab, 14 ref. 


Descriptors: *Coastal waters, *Infiltration ponds, 
*Mathematical models, *Seepage, *Storm runoff, 
*Surface-groundwater relations, *Urban runoff, 
Barrier islands, Groundwater movement, Hydro- 
logic models, Mathematical equations, Model stud- 
ies, Water table fluctuations. 


A three-dimensional finite difference model for 
combined saturated and unsaturated groundwater 
flow was developed to study seepage from a storm 
water infiltration pond located on barrier island. 
Soil water parameters and the geometry of the 
flow regime simulated were based on previous 
studies and an on-going field experiment. A 3-D 
finite solution to the Richards equation for com- 
bined saturated and unsaturated groundwater flow 
was developed to analyze pond seepage under 
conditions characteristics of the North Carolina 
barrier islands. Ponds varying in length from 4 to 
16 meters and in pond stage from 0.25 to 2 m were 
simulated in 2 and 3 dimensions. Results indicate 
that as the pond length increases, the 3-D water 
table elevations approach the 2-D solution. Also, 
the lateral distance to the next pond along the y- 
axis was found to affect water table elevations. 
Two dimensional solutions for pond seepage are 
more simple and easier to use than 3-D numerical 
solutions. More work is needed to determine a 
general relationship between 2-D and 3-D seepage. 
(See also W90-10584) (Lantz-PTT) 
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PERFORMANCE OF URBAN WET DETEN- 
TION PONDS. 

North Carolina Univ., Charlotte. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5G. 
W90-10609 


STORMWATER MASTER PLANNING IN 
URBAN COASTAL AREAS: THE VIRGINIA 
BEACH MASTER PLAN. 

Camp, Dresser and McKee, Inc., Annandale, VA. 
For primary bibliographic entry see Field 6A. 
W90-10611 


URBAN STORMWATER RETROFIT ASSESS- 
MENT AND PLANNING METHOD. 

For primary bibliographic entry see Field 6A. 
W90-10612 


GROUND-WATER AND SURFACE-WATER 

CONDITIONS IN THE CHICOD CREEK 

BASIN, NORTH CAROLINA, BEFORE, 

DURING, AND AFTER CHANNEL MODIFICA- 

TIONS. 

Geological Survey, Raleigh, NC. Water Resources 
iv. 

R. R. Mason. 

IN: Coastal Water Resources. Proceedings of a 

Symposium held in Wilmington, North Carolina. 

American Water Resources Association, Bethesda, 

Maryland. 1988. p 419-427, 4 fig, 4 ref. 


Descriptors: *Channel improvement, *Chicod 
Creek Basin, *Coastal waters, *Environmental ef- 
fects, *Groundwater budget, *North Carolina, 
*Surface water, Aquifers, Drainage, Flood control, 
Flow velocity, Groundwater level, Stream chan- 
nels, Streamflow. 


An eleven year study of the effects of channel 
modifications on streamflow, stream quality and 
shallow groundwater levels was conducted in the 
60 sq mi Chicod Creek basin in North Carolina’s 
eastern Coastal Plain. Stream channels throughout 
the basin underwent selective channel excavation 
and clearing of channel blockages to increase 
drainage efficiency and reduce flooding. Stream- 
flow, water quality, and groundwater level data 
were collected during three phases of the project: 
(1) the period prior to channel modifications (1975- 
1978); (2) the period during which modifications 
were underway (1978-1981); and (3) the period 
immediately following completion of channel 
modifications (1981-1986). Only groundwater and 
surface water conditions are considered in this 
report. Analysis of the collected data indicates 
changes in some groundwater and surface water 
characteristics. Water levels in the surficial aquifer 
within 150 ft of a tributary to Chicod Creek de- 
clined as much as 0.4 ft during modifications 
before returning to initial levels. At distances 
greater than 250 feet from the stream, groundwater 
levels did not change. Streamflow characteristics 
at base flow increased substantially during the 
modifications. After modifications, base flows at 
Juniper Branch decreased slightly but did not 
return to initial conditions to the same extent as 
nearby groundwater levels. Base flows also in- 
creased at Chicod Creek during modifications but, 
unlike Juniper branch, minimum flows appear to 
have continued to increase slightly. The adjusted 
mean stream flow velocity at a control cross sec- 
tion at Chicod Creek increased after modification 
from 0.17 ft/s to 1.5 ft/s, an increase of 110%. (See 
also W90-10584) (Author’s abstract) 
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TIDE-INDUCED CIRCULATION AND FLUSH- 
ING USING TIDE GATES IN RESIDENTIAL 
CANALS OF CAPE CORAL, FLORIDA. 

Geological Survey, Tampa, FL. Water Resources 


iv. 
For primary bibliographic entry see Field 2L. 
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HEDONIC STUDY OF THE EFFECTS OF ERO- 
SION CONTROL AND DRAINAGE ON FARM- 
LAND VALUES. 

North Carolina State Univ. at Raleigh. 


For primary bibliographic entry see Field 6B. 
W90-10703 


ANALYSIS OF WATER LEVEL INDICATORS 
IN WETLANDS: IMPLICATIONS FOR THE 
DESIGN OF SURFACE WATER MANAGE- 
MENT SYSTEMS. 

Southwest Florida Water Management District, 
Brooksville. 

For primary bibliographic entry see Field 7C. 
W90-10930 


WETLANDS AND STORMWATER MANAGE- 
MENT: A CASE STUDY OF LAKE MUNSON. 
PART I: LONG-TERM TREATMENT EFFI- 
CIENCIES. 

CH2M Hill, Deerfield Beach, FL. 

For primary bibliographic entry see Field 5D. 
W90-10932 


TWO URBAN STREAM RECONSTRUCTION 
AND WETLAND RESTORATION/CREATION 
PROJECTS IN AURORA, COLORADO. 
Greenhorne and O’Mara, Inc., Aurora, CO. Water 
Resources Dept. 

For primary bibliographic entry see Field 6G. 
W90-10945 


CONFLICTS OVER FLOOD CONTROL AND 
WETLAND PRESERVATION IN THE TAYLOR 
SLOUGH AND EASTERN PANHANDLE 
BASINS OF EVERGLADES NATIONAL PARK. 
Everglades National Park, Homestead, FL. South 
Florida Research Center. 

R. A. Johnson, and R. J. Fennema. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 


Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 451-462, 4 fig, 
1 tab, 2 ref. 


Descriptors: *Drainage canals, *Environmental 
protection, *Everglades National Park, *Flood 
control, *Taylor Slough, *Water resources man- 
agement, *Wetlands, Canals, Estuaries, Flood pro- 
tection, Florida, Surface water, Water transfer, 
Wetland restoration. 


The L-31N and C-111 canals and their associated 
water control structures were largely completed 
by the late 1960s and formed the southern most 
portion of an extensive flood protection designed 
for the lower east coastal areas of Dade County 
Florida. The canals within the C-111 Basin trans- 
verse large freshwater wetlands in the headwaters 
of Taylor Slough and Eastern Panhandle drainages 
of Everglades National Park. Since the project’s 
initial construction the canal system has undergone 
changes in operating criteria because of additional 
demands placed on the system by urban, agricul- 
tural, and environmental interests. The water man- 
agement alterations were made primarily in re- 
sponse to large rainfall events beginning in 1981. 
These events have prompted the lowering of canal 
stages in the upstream portion of the basin in an 
attempt to provide additional flood protection to 
expanding agricultural and residential areas. Large 
volumes of water were transferred from the head- 
waters of the basin into the downstream wetlands 
and estuaries. These actions have produced a re- 
duction in wetland hydroperiods in the upstream 
portion of the basin and the release of damaging 
freshwater flows to the downstream marine 
system. The alteration of stages in the basin has led 
to conflicts between the National Park Service, 
South Florida Water Management District, and the 
U.S. Army Corps of Engineers. The three agencies 
are currently working jointly to reach a compro- 
mise between the need for restoration of wetland 
hydroperiods and downstream estuarine salinities, 
the need for increased flood protection in agricul- 
tural and residential; areas, and the need for an 
adequate water supply for expanding metropolitan 
development in Dade County. (See also W90- 
10912) (Author’s abstract) 

W90-10954 


FEDERALISM AND THE SURFACE WATER 
PROGRAM. 


Virginia Univ., Charlottesville. Div. of Urban and 
Environmental Planning. 

For primary bibliographic entry see Field 5G. 
W90-11081 


LANDSAT IMAGE AND SAMPLE DESIGN 
FOR WATER RESERVOIRS (RAPEL DAM 
CENTRAL CHILE). 

Chile Univ., Santiago. Unidad de Sistemas de In- 
formacion Geografica y Percepcion Remota. 

For primary bibliographic entry see Field 7B. 
W90-11163 


INFLUENCE OF CLIMATE VARIABILITY ON 
STREAMFLOW VARIABILITY: IMPLICA- 
TIONS IN STREAMFLOW PREDICTIONS 
AND FORECASTING. 

Portland State Univ., OR. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 2E. 
W90-11235 


REGIONALIZATION OF FLOOD DATA 
USING PROBABILITY DISTRIBUTIONS AND 
THEIR PARAMETERS. 

Kentucky Water Resources Research Inst., Lex- 
ington. 

For primary bibliographic entry see Field 7C. 
W90-11249 


STREAMFLOW CHARACTERISTICS OF 
SMALL TRIBUTARIES OF ROCK CREEK, 
MILK RIVER BASIN, MONTANA, BASE 
PERIOD WATER YEARS 1983-87. 

Geological Survey, Helena, MT. Water Resources 





Div. 
For primary bibliographic entry see Field 2E. 
90-11258 


TRADITIONAL FARMER PRACTICES AF- 

FECTING SOIL EROSION AND _ CON- 

STRAINTS TO THE ADOPTION OF SOIL 

CONSERVATION TECHNOLOGY. 

Forest Products Research and Development Inst., 

= (Philippines). Socio-Economics Research 
iV. 


For primary bibliographic entry see Field 4D. 
W90-11394 


FARMING SYSTEMS AND SOIL MANAGE- 
MENT: THE PHILIPPINES/AUSTRALIAN DE- 
VELOPMENT ASSISTANCE PROGRAM EXPE- 
RIENCE. 

Philippine Council for Agriculture and Resources 
Research and Development, Los Banos. 

T. E. O'Sullivan. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 77-81. 1 fig, 3 tab, 2 ref. 


Descriptors: *Agricultural practices, *Australia, 
*Erosion control, *Philippines, *Soil erosion, *Soil 
management, *Strip cropping, Agricultural runoff, 
Crop yield, Mulching, Soil conservation. 


In 1981, a long-term agroforestry project was initi- 
ated by the Zamboanga del Sur Development 
Project of the Philippine/Australian Development 
Assistance Program. This project recommended 
that farmers plant ipil-ipil trees (Leucaena leucoce- 
phala) in contoured rows while conducting their 
farming in the intervening alleys. Corn was grown 
(1) intercropped with Leucaena, (2) mulched with 
Leucaena without intercropping, and (3) with no 
mulch or intercropping. There was no significant 
difference among the treatments until the fourth 
phase which was the second cropping of 1982. 
From that time, corn yields were consistently 
higher in plots mulched with ipil-ipil than in un- 
mulched plots. Cropping system trials were com- 
plemented by soil conservation studies. Observa- 
tions showed that runoff water was depositing its 
silt load on the bottom side of the cropping alleys. 
Under the alley-cropping system with mulching, 
soil erosion was reduced by over 60%. (See also 
W90-11392) (Creskoff-PTT) 

W90-11401 


SIMILARITY AND SCALE IN CATCHMENT 

STORM RESPONSE. 

Princeton Univ., NJ. Water Resources Program. 

For primary bibliographic entry see Field 2E. 
11448 


CLOSING THE FLOODGATES. 

Halff (Albert H.) Associates, Inc., Dallas, TX. 
W. Skipwith, L. Morland, M. Denton, and M. 
Askew. 

Civil Engineering (ASCE) CEWRA9, Vol. 60, 
No. 7, p 54-55, July 1990. 


Descriptors: *Flood control, *Flood plain manage- 
ment, *Texas, Computer-aided design, Flood rout- 
ing, Geographic information systems, Planning, 
Remote sensing, Satellite technology. 


The White Rock Creek basin in Dallas and Collin 
counties, Texas, represents a major area of relative- 
ly undeveloped watershed. As part of the program 
of flood control for this area, several innovative 
techniques with potential for reducing manpower 
needs and improving accuracy of future floodplain 
management studies were employed. These includ- 
ed: global-positioning satellite surveying system, 
three-dimensional digital mapping and topography, 
a geographic information system (GIS) with 
remote sensing, and computer-aided drafting and 
design (CADD). These technologies were used 
extensively in the flood management planning 
process. After applying all these technologies, re- 
sults of the floodplain delineation showed 82 struc- 
tures that would be flooded and five roads that 
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would be overtopped by the design flood in Dallas. 
In Plano, only two occupied residential structures 
and one road on the main channel would be over- 
topped; two roads on tributaries also would be 
inundated. The floodplain plans developed based 
on this information were adopted in both Dallas 
and Plano. (Rochester-PTT) 

W90-11454 


COMPUTER WATERSHEDS. 

Hess (R.K.R.) Associates, Stroudsburg, PA. 
For primary bibliographic entry see Field 7C. 
W90-11455 


SUBSIDENCE OF cre WAVES IN OVER- 
BANK FLOW ARE 

Asian Inst. of Teh _— (Thailand). Div. of 
Water Resources Engineering. 

For primary bibliographic entry see Field 2E. 
W90-11466 


LEVEL-RESERVOIR APPROXIMATION FOR 
UNSTEADY FLOWS ON SLOPING CHAN- 
NELS. 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2H. 
W90-11474 


RESPONSE OF PHYTOPLANKTON TO 
COPPER TREATMENT WITH REFERENCE 
TO SPECIES SENSITIVITY. 

Humboldt-Univ. zu Berlin (German D.R.). Sektion 
Biologie. 

For primary bibliographic entry see Field 5C. 
W90-11703 


TOXICITY OF PIPERONYL BUTOXIDE-CAR- 
BARYL SYNERGISM ON THE SNAIL. 
Gorakhpur Univ. (India). Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
W90-11705 


EFFECT OF SUBSURFACE DRAINAGE ON 
RUNOFF LOSSES OF ATRAZINE AND METO- 
LACHLOR IN SOUTHERN LOUISIANA. 
Agricultural Research Service, Baton Rouge, LA. 
For primary bibliographic entry see Field 5B. 
W90-11842 


PAB (PARABOLIC AND BACKWATER) AN 
UNCONDITIONALLY STABLE FLOOD ROUT- 
ING SCHEME PARTICULARLY SUITED FOR 
REAL TIME FORECASTING AND CONTROL. 
Bologna Univ. (Italy). 

E. Todini, and A. Bossi. 

Journal of Hydraulic Research JHYRAF, Vol. 24, 
No. 5, p 405-424, 1986. 5 fig, 17 ref, append. 


Descriptors: *Computer programs, *Flood control, 
*Flood forecasting, *Flood routing, *Flow equa- 
tions, *Routing, Computers, Flow profiles, Sewer 
systems. 


The development of real-time forecasting and con- 
trol schemes for flood or flow control in rivers, 
artificial channels or sewage networks requires 
flood routing models that can provide reliable fore- 
casts allowing for a very short time of computa- 
tion. A flood-routing scheme was based upon the 
successive application of locally linearized parabo- 
lic equations in integral form and computation of 
the steady state backwater profiles (PAB). The 
method, which is unconditionally stable, is shown 
to be particularly suited to real-time forecasting 
and control. The method is generally applicable to 
flood routing problems in mild slope channels and 
rivers and can also be used for routing steep front 
waves such as those produced by dam breaks. The 
procedure has the advantage of ending as a very 
simple computer program. Decoupling of the char- 
acteristic lines that carry the information of dis- 
charges from those that carry the information of 
levels allows for a description of the phenomenon, 
using two separate space discretization networks. 
A denser network may then be used for the levels 


while a lesser one can be utilized for the dis- 
charges, with a noticeable reduction in the compu- 
tational burden. (Korn-PTT) 

W90-11981 


4B. Groundwater Management 


FRESHWATER SUPPLY POTENTIAL OF THE 
ATLANTIC INTRACOASTAL WATERWAY 
NEAR MYRTLE BEACH, SOUTH CAROLINA. 
Geological Survey, Columbia, SC. Water Re- 
sources Div. 

C. L. Sanders, G. G. Patterson, and W. J. 
Carswell. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 431-434. 


Descriptors: *Atlantic Intracoastal 
*Coastal waters, *Community development, 
*Myrtle Beach, *Water resources development, 
*Water supply development, Drinking water, 
Freshwater, Little River, Pee Dee River, Saline 
water intrusion, South Carolina, Waccamaw 
River, Water supply, Winyah Bay. 


Waterway, 


The demand for freshwater in Horry and George- 
town Counties in north eastern South Carolina is 
increasing steadily with population growth and 
development. In some parts of the Myrtle Beach 
area, groundwater levels in production wells have 
been lowered to depths greater than 150 ft below 
sea level. As part of a cooperative investigation by 
the USGS and the Cities of Myrtle Beach and 
North Myrtle Beach to find alternative sources of 
freshwater, the Atlantic Intercostal Waterway 
(AIW) in the vicinity of Myrtle Beach was evalu- 
ated as a potential water supply. The Pee Dee and 
Waccamaw Rivers discharge into the AIW south 
of Myrtle Beach. This creates a unique zone of 
freshwater in the AIW that extends toward ocean 
inlets at Winyah Bay to the south and the Little 
River to the north. The freshwater is adequate for 
drinking if treated; however, during periods of low 
tributary inflow, salt water could conceivably in- 
trude upstream from Little River to the vicinity of 
the proposed intake at mile 363.3 on the AIW near 
10th Street in Myrtle Beach. This study suggests 
that the AIW can provide a reliable supply of 
freshwater at a proposed withdrawal location in 
the vicinity of Myrtle Beach even during a 7 day, 
10 year low flow event. (See also W90-10584) 
(Lantz-PTT) 

W90-10618 


WATER BALANCE MODELING AND SAFE 
YIELD ESTIMATION FOR GROUND WATER 
MANAGEMENT - 1. METHODOLOGY. 
Schnabel Engineering Associates, Richmond, VA. 
For primary bibliographic entry see Field 2F. 
W90-10620 


WATER BALANCE MODELING AND SAFE 
YIELD ESTIMATION FOR GROUND WATER 
MANAGEMENT - 2. CASE HISTORIES. 
Schnabel Engineering Associates, Richmond, VA. 
For primary bibliographic entry see Field 2F. 
W90-10621 


HYDROGEOLOGY AND _ EFFECTS OF 
GROUND-WATER WITHDRAWALS IN THE 
CASTLE HAYNE AQUIFER IN COASTAL 
NORTH CAROLINA. 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W90-10622 


BARRIER ISLAND GROUNDWATER CON- 
INLAND 


SUMPTION AND MA SALTWATER 
INTRUSION: CAPE MAY, NEW JERSEY. 
Stockton State Coll., Pomona, NJ. 

For primary bibliographic entry see Field 2L. 
W90-10630 
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GROUNDWATER MANAGEMENT ON 
RIER ISLANDS. 

Weston (Roy F.), Inc., Albuquerque, NM. 
H. C. Bryson. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 561-573, 7 fig, 16 ref. 


BAR- 


Descriptors: *Barrier islands, *Coastal waters, 
*Groundwater management, *Groundwater qual- 
ity, Aquifers, Fertilizers, Florida, Geohydrology, 
Groundwater mining, Groundwater recharge, Hog 
Island, Infiltration, Land use, Permits, Sanibel 
Island, Virginia, Water quality control. 


Potable groundwater supplies beneath developed 
barrier islands face three principal threats: water 
level declines; salt water intrusion; and chemical 
contamination from a variety of sources. Case 
studies of groundwater contamination on coastal 
barrier islands, including Hog Island, Virginia and 
Sanibel Island, Florida, are summarized. The basic 
goal of groundwater management on barrier is- 
lands should be to balance groundwater withdraw- 
als with aquifer discharge. The case studies suggest 
both short-term remedial technologies which are 
engineer-based solutions to remedy or control the 
immediate threat, and long-term institutional con- 
trols designed to prevent future groundwater 
crises. Coupled with this basic water balance ap- 
proach should be tight controls on the siting, 
design, construction, and operation of potential 
groundwater polluting sources on barrier islands. 
Restrictions on pesticide and fertilizer application 
within aquifer recharge areas and the enforcement 
of strict construction and testing standardrs for 
underground storage tanks are two examples of 
such controls. In addition, landfills or waste dis- 
posal facilities of any kind should be banned from 
the highly vulnerable geohydrologic settings of 
barrier isiands. (See also W90-10584) (Lantz-PTT) 
W90-10631 


PROGRESS IN CONTROLLING SUBSIDENCE 
THROUGH EFFECTIVE GROUNDWATER 
MANAGEMENT. 
Harris-Galveston Coastal 
Friendswood, TX. 

R. J. Neighbors. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 725-732, 8 fig, 1 ref. 


Subsidence District, 


Descriptors: *Ccastal waters, *Flood control, 
*Galveston, *Groundwater management, 
*Groundwater mining, *Houston, *Regulations, 


*Subsidence, Storm surges, Texas. 


Subsidence is a phenomenon effecting many areas 
in the U.S. and around the world. In the Houston- 
Galveston region of Texas, considerable progress 
has been made in controlling a once critical subsid- 
ence problem through groundwater regulation ad- 
ministered by a unique local agency. In 1975, at the 
urging of local business and community leaders, 
the Harris-Galveston Coastal Subsidence District 
was created. The District is the only known special 
district in the U.S. or the world created exclusively 
for the purpose of preventing subsidence. The dis- 
trict’s authority to regulate groundwater with- 
drawals was granted to respond to the obvious 
threat of increased flooding due to subsidence in 
the low lying coastal areas effected by tides and 
hurricane storm surge. Subsidence, which once 
branded Houston as a city sinking into the sea, has 
been brought under control and is being managed 
effectively. The potential for the subsidence prob- 
lem to once again threaten lives and property will 
only exist if groundwater becomes deregulated. 
(See also W90-10584) (Lantz-PTT) 

W90-10637 


MANAGEMENT OF DEPLETED COASTAL 
ZONE AQUIFERS. 

New Jersey Dept. of Environmental Protection, 
Trenton. Div. of Water Resources. 

W. Whipple. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 


American Water Resources Association, Bethesda, 
Maryland. 1988. p 733-737, 3 ref. 


Descriptors: *Coastal aquifers, *Coastal waters, 
*Groundwater management, *New Jersey, *Water 
allocation, *Water resources management, *Water 
supply, Geohydrology, Groundwater budget, 
Groundwater mining, Regulations, Saline water 
intrusion, Water demand. 


Depleted coastal zone aquifers are managed in 
New Jersey through the concept of water supply 
critical areas. Following a geohydrological analy- 
sis the extent of the depleted area is delimited, and 
all major groundwater users are required to reduce 
their withdrawals by a percentage required to limit 
total aquifer withdrawals to the dependable yield. 
Provisions are made for alternative sources of 
water. The reduction in withdrawals can only 
become effective when an alternative source of 
water becomes available. This alternative source of 
water can be provided either by the state or by 
investor-owned utilities. The concept of water 
supply critical areas has been helpful in New 
Jersey in handling situations caused by the deple- 
tion of aquifers in coastal zones. It will probably be 
applied to a depleted aquifer in the uplands within 
the next few years; so far it has only been applied 
to areas subject to saltwater intrusion. Two more 
water supply critical areas in coastal South Jersey 
appear likely to be adopted. One calls for a limit on 
groundwater withdrawals rather than a reduction. 
The prerequisites for such action include statutory 
authority for the state to manage its groundwater, 
a good quantitative geohydrological analysis, a 
feasibility study of alternatives, and a regulatory 
frame work to control water allocation. This ap- 
proach is probably not feasible in water rights 
states where the reduction in permitted water 
withdrawals would be regarded as a taking. (See 
also W90-10584) (Lantz-PTT) 

W90-10638 


HYDROGEOLOGY OF THE CANAL CREEK 
AREA, ABERDEEN PROVING GROUND 
MARYLAND. 

Geoiogical Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W90-11224 


GROUND-WATER USE IN THE COASTAL 
PLAIN OF MARYLAND 1900-1980. 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6D. 
W90-11240 


INTERIM TECHNICAL REPORTS: FY 1988- 
1989, 

Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

For primary bibliographic entry see Field 5B. 
W90-11253 


GROUND-WATER MODELS FOR THE HAT- 
TIESBURG AND LAUREL, MISSISSIPPI RE- 
GIONS. 

Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

For primary bibliographic entry see Field 2F. 
W90-11254 


WIND PUMPING: A HANDBOOK. 
Haskoning B.V., Nijmegen (Netherlands). 
For primary bibliographic entry see Field 8C. 
W90-11279 


GROUNDWATER UTILISATION 
TECTION. 

Technische Univ., Graz (Austria). Inst. fuer Was- 
serwirtschaft und Konstruktiven Wasserbau. 

For primary bibliographic entry see Field 2F. 
W90-11288 


AND PRO- 


CONJUNCTIVE USE: ADVANTAGES, CON- 
STRAINTS, AND EXAMPLES. 


Boyle Engineering Corp., Newport Beach, CA. 
For primary bibliographic entry see Field 6F. 
W90-11498 


DEMONSTRATING INDUCED RECHARGE, 
Caswell, Eichler and Hill, Inc., West Topsham, 
WE. 

For primary bibliographic entry see Field 2F. 
W90-11603 


EXPLICIT MONTE CARLO SIMULATION 
HEAD MOMENT ESTIMATES FOR STOCHAS- 
TIC CONFINED GROUNDWATER FLOW. 

Iowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2F. 
W90-11643 


RECHARGING GROUND WATER. 
Agricultural Research Service, Phoenix, 
Water Conservation Lab. 

H. Bouwer, R. D. G. Pyne, and J. A. Goodrich. 
Civil Engineering (ASCE) CEWRAS, Vol. 60, 
No. 6, p 63-66, June 1990. 4 fig, 1 tab. 


AZ. 


Descriptors: *Artificial recharge, *Groundwater 
recharge, *Groundwater storage, *Infiltration, 
*Recharge wells, Aquifer characteristics, Capital 
costs, Groundwater movement, Weather modifica- 
tion, Well construction. 


Water surpluses through excess precipitation and 
runoff from weather-modification projects can be 
stored underground through artificial recharge of 
suitable aquifers. Advantages of underground stor- 
age include high storage capacity, low cost, sim- 
plicity and no loss from evaporation. Surface infil- 
tration systems can be relied upon in places where 
aquifers are unconfined, surface soils are permea- 
ble, sufficient land is available, and vadose zones 
have no layers that restrict downward flow. 
Where these conditions do not exist, ground water 
must be recharged with wells drilled into an aqui- 
fer. The fastest growing type of recharge is the 
aquifer storage recovery (ASR) well, which both 
stores and recovers water from the same well 
according to supply and demand. In addition to 
improving system reliability, ASR wells could 
reduce storage capital costs by more than 90 % 
over reservoirs or tanks. Problem areas in design 
and construction of the ASRs are: plugging, water 
depths in infiltration basins, depth of water table, 
and quality of water recharged. Periodic drying 
and cleaning are vital because soil clogging lowers 
infiltration rates. High water depth heads in the 
infiltration basins tend to cause clogging and give 
low turnover causing further clogging. The 
ground-water table must be deep enough below 
the infiltration system so that it does not interfere 
with the infiltration process. (Bater-PTT) 
W90-11768 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


EFFECTS OF AFFORESTATION ON RUN-OFF 
CHARACTERISTICS. 

Giessen Univ. (Germany, F.R.). Inst. fuer Mikro- 
biologie und Landeskultur. 

For primary bibliographic entry see Field 2A. 
W90-10527 


PROPOSED METHODOLOGY FOR ASSESS- 
ING THE RELATIVE IMPACT OF ACID RAIN 
AND NITROGEN FERTILIZERS ON ACIDITY 
OF AGRICULTURAL SOILS IN CANADA. 
Agriculture Canada, Ottawa (Ontario). Land Re- 
source Research Centre. 

For primary bibliographic entry see Field 5B. 
W90-10529 


SEDIMENT AND RUNOFF WATER CHARAC- 
TERISTICS AS INFLUENCED BY CROPPING 
AND TILLAGE PRACTICES. 










Agriculture Canada, Lethbridge (Alberta). Re- 
search Station. 

G. J. Beke, C. W. Lindwall, T. Entz, and T. C. 
Channappa. 

Canadian Journal of Soil Science CJSSAR, Vol. 
69, No. 3, p 639-647, August 1989. 6 tab, 23 ref. 


Descriptors: *Agricultural runoff, *Environmental 
effects, *Erosion, *Nonpoint pollution sources, 
*Path of pollutants, *Rainfall-runoff relationships, 
*Sediment transport, *Soil erosion, *Tillage, 
*Water pollution sources, Agriculture, Alfalfa, 
Barley, Canada, Nitrites, Nitrogen compounds, 
Phosphates, Phosphorus, Sediment contamination, 
Sedimentation, Water quality, Wheatgrasses. 


Rainfall simulation by sprinkler irrigation was used 
to evaluate the characteristics of sediment and 
runoff water from erosion plots on a Dark Brown 
Chernozemic soil near Lethbridge, Alberta. Repli- 
cated land treatments consisted of bare fallow, 
perennial alfalfa/wheat grass forage planted in 
rows parallel to the slope, barley planted in rows 
parallel to the slope (barley-S), and barley on con- 
tour (Barley-C). The eroded sediment from all 
treatments was generally enriched in organic 
matter (OM), NH4-N, total N (TN), and PO4-P, 
but not in NO3-N or total P (TP). The sediment 
from the bare fallow treatment was enriched in silt- 
size particles and had the highest OM enrichment. 
Maximum NH4-N and TN enrichment occurred in 
the sediment from the barley-S treatment, and 
maximum PO4-P in that from the forage treatment. 
This selective removal of plant nutrient was attrib- 
uted mainly to erosion processes and to cropping- 
induced differences in C:N:P ratios of organic 
complexes. The runoff water from all treatments 
was enriched in NO3-N, TN, and PO4-P. For the 
cropping treatments in this experiment, nutrient 
enrichment of the runoff water decreased from 
forage to barley-S to barley-C treatment. In gener- 
al, more NO3-N was lost in the runoff water than 
in the sediment. (Author’s abstract) 

W90-10530 


IMPACT OF INTENSIVE DAIRY FARMING 
ACTIVITIES ON RIVER QUALITY: THE EAST- 
ERN CLEDDAU CATCHMENT STUDY. 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

K. Schofield, J. Seager, and R. P. Merriman. 
Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
176-186, April 1990. 8 fig, 2 tab, 21 ref. 


Descriptors: *Agricultural runoff, *Dairy industry, 
*East Cleddau River basin, *Farm wastes, *Path of 
pollutants, *Water pollution sources, Ammonia, 
Dissolved oxygen, Land use, Nitrogen, Rainfall, 
Surface runoff, Wales, Water pollution effects, 
Water quality, Watersheds. 


Pollution from farm wastes has been one of the 
principal causes of deterioration in river quality in 
recent years. However, little is understood of how, 
and which, farming activities affect the chemical 
and biological quality of rivers. To address this 
problem, a field study was initiated in the Eastern 
Cleddau catchment, West Wales, to investigate 
relationships between land use, farm waste man- 
agement practices, and river quality. Water quality 
in the major rivers is this catchment was generally 
found to be good, although high NH4-N and bio- 
chemical oxygen demand levels were recorded in 
certain tributaries drainage land used for dairy 
farming. Intensive monitoring in one such tribu- 
tary, the Clarbestan Stream, has indicated that 
certain farming activities such as washing of yards 
and dairy parlors cause a measurable deterioration 
in the quality of receiving waters. Rainfall exerts a 
direct effect on stream quality. Significant rainfall 
events result in peaks in NH4-N levels and con- 
comitant depressions in dissolved oxygen, thought 
to be caused by farm wastes washing all imperme- 
able farmyard surfaces and from land which has 
received slurry application. The status of benthic 
macroinvertebrates communities in these tributar- 
ies is poor and, typically, only a few pollution- 
tolerant species are present. (Davis-PTT) 
W90-10541 


ELIMINATION OF ISOLATED AND LIMIT- 
— WETLANDS IN NORTH CAROLI- 


Fish and Wildlife Service, Raleigh, NC. Div. of 
Ecological Services. 

R. W. Laney. 

IN: Coastal. Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 243-253, 2 tab, 36 ref. 


Descriptors: *Coastal waters, *Ecological effects, 
*Estuaries, *Flow profiles, *North Carolina, *Re- 
gional development, *Wetlands, Industrial devel- 
opment, Road construction. 


Isolated wetlands and wetlands located above the 5 
cu ft/sec flow line comprise an important resource 
base that provides characteristic wetland functions, 
such as habitat for fish and wildlife, flood water 
storage, groundwater and surface water recharge 
and water purification. In North Carolina, these 
wetlands are especially critical as amphibian breed- 
ing and reproduction sites. Regulation of these 
habitats by the U.S. Army Corps of Engineers is 
affected by staffing limitations, and also regulation 
interpretation that allows large scale destruction 
through filling of wetlands. The average size fill 
was approximately 4.8 acres. The predominant 
wetland types affected were palustrine and scrub- 
shrub/palustrine; emergent headwaters and isolat- 
ed palustrine; forested and scrub-shrub. In at least 
one instance, wetlands designated as isolated were 
determined to be adjacent wetlands. The purpose 
of the majority of fills was to create upland for 
commercial, residential, or roadway development. 
Average distance from tidal, estuarine waters for 
those sites in New Hanover County for which 
sufficient information was available to allow its 
estimation was 0.9 mile. These wetland losses may 
have important environmental, economic, and 
legal consequences. (See also W90-10584) (Lantz- 


PTT) 
W90-10601 


U.S. MARINE CORPS BASE, CAMP LEJEUNE, 
NC: MANAGEMENT OF COASTAL RE- 
SOURCES. 

Marine Corps Base, Cam P Lejeune, NC. Office of 
the Assistant Chief of Sta’ 

For primary bibliographic entry see Field 5G. 
W90-10624 


COUNTY GOVERNMENT RESPONSIBILITY 

FOR PRESERVING COASTAL QUALITY. 

Conservation Council of North Carolina, Chapel 
Hill. 


For primary bibliographic entry see Field 5G. 
W90-10633 


PEAT MINING REGULATIONS AND COAST- 
AL WATER QUALITY PROTECTION. 

North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. 

For primary bibliographic entry see Field 5G. 
W90-10650 


WOODY DEBRIS, CHANNEL FEATURES, 
AND MACROINVERTEBRATES OF STREAMS 
WITH LOGGED AND UNDISTURBED RIPARI- 
Pr TIMBER IN NORTHEASTERN OREGON, 
U.S.A. 

Eldorado National Forest, Placerville, CA. 

J. Y. Carlson, C. W. Andrus, and H. A. Froehlich. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 6, p 1103-1111, June 
1990. 3 fig, 6 tab, 24 ref. 


Descriptors: *Detritus, *Ecological effects, *Envi- 
ronmental impact, *Forest watersheds, *Logging, 
*Macroinvertebrates, *Oregon, *Stream biota, 
Ecosystems, Population density, Population dy- 
namics, Riparian land, Species diversity. 


Macroinvertebrate communities and several as- 
pects of fish habitats were examined for 16 north- 
eastern Oregon stream segments, 11 with undis- 
turbed riparian forests and five where 26-54% of 
the riparian forest had been harvested 6 to 17 yr 
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previously. Amounts of woody debris in streams 
and pools formed by the debris were similar be- 
tween undisturbed and logged sites. Pool volume 
was inversely related to stream gradient and di- 
rectly related to the amount of woody debris in the 
stream. Stream surface substrate composition was 
not significantly different between streams in 
logged and undisturbed areas. Macroinvertebrate 
density was 20 to 113% greater at the logged sites 
and diversity was similar at logged and undis- 
turbed sites. Macroinvertebrates were most abun- 
dant at lower elevation streams and at streams that 
were shaded less by the surrounding vegetation. 
Timber harvesting activities do not appear to have 
damaged aquatic insect habitat and pool abundance 
was not altered, suggesting the habitat’s 

capacity for fish was not affected. (Author’s ab- 
stract) 

W90-10728 


WETLANDS: CONCERNS AND SUCCESSES. 
For primary bibliographic entry see Field 2H. 
W90-10912 


STATUS AND TRENDS OF WETLANDS IN 
THE CALIFORNIA CENTRAL VALLEY. 
National Wetlands Inventory, Portland, OR. 
Region 1. 

For primary bibliographic entry see Field 2H. 
W90-10916 


INTEGRATING WETLANDS RESEARCH FOR 
MINING MITIGATION IN THE ALASKA 
ARCTIC AND SUBARCTIC. 

Bureau of Land Management, Anchorage, AK. 
Alaska State Office. 

For primary bibliographic entry see Field 5G. 
W90-10918 


CONVERSION OF WETLANDS TO URBAN 
USES: EVIDENCE FROM SOUTHEASTERN 
COUNTIES. 

Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

R. E. Heimlich, and M. Vesterby. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 161-173, 1 fig, 
3 tab, 19 ref. 


Descriptors: *Environmental effects, *Land use, 
*Urbanization, *Wetlands, Agriculture, Forestry. 


Changes in land use on 5 million wetland acres 
were inventoried in a study of 68 Southeastern 
counties which experienced rapid population 
growth during the 1970s. Conversion occurred on 
a gross total of 372,000 wetland acres, 7.5% of the 
total wetlands inventoried at the early date. Direct 
conversion to urban uses accounted for 30% of 
wetland losses, but wetlands made up only 10% of 
the land urbanized. Forty-four percent of wetlands 
converted were used for agriculture and range- 
lands, while 20% were converted to forest land. 
Agricultural and forest land account for 46% and 
43% of land converted to urban uses. Agriculture 
and forestry probably serve as intermediate land 
uses, but a large fraction of wetlands converted to 
these uses are ultimately urbanized. It is likely that 
urban development occurs on previously drained 
agricultural land, while displaced farmers convert 
wetlands located beyond the urban fringe for new 
cropland. Regionally, 86% of wetlands in fast- 
growth counties are in the Southeast and 85% of 
gross wetland conversion occurs there. (See also 
W90-10912) (Lantz-PTT) 

W90-10927 


HEADWATER RESTORATION: THE KEY IS 
INTEGRATED PROJECT GOALS. 

Bromwell and Carrier, Inc., Lakeland, FL. 

For primary bibliographic entry see Field 5G. 
W90-10936 
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METHOD FOR INTEGRATING WETLANDS 
MANAGEMENT AND LAND DEVELOPMENT. 
For primary bibliographic entry see Field 6B. 
W90-10937 


WETLAND CREATION IN A RIVER VALLEY 
DISTURBED BY DREDGE BOAT MINING. 
Lenzotti and Fullerton Consulting Engineers, Inc., 
Breckenridge, CO. 

W. T. Fullerton, and S. G. Long. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 297-306, 2 
tab, 10 ref. 


Descriptors: *Colorado, *Dredging, *Mining ef- 
fects, *Wetland restoration, *Wetlands, Blue 
River, Channel improvement, Flow profiles, Ri- 
parian land, Riparian vegetation. 


Five miles of Blue River valley near Breckenridge, 
Colorado were mined by dredge boats during the 
late 1800’s and early 1900’s. The mining left an 
unstable river system with sparse riparian vegeta- 
tion and many reaches in which flow disappeared 
for most of the year. As mitigation for the 404 
Permit, the town of Breckenridge undertook a 
project to reclaim and create wetlands along a one 
mile section of the Blue River. A case study of the 
project design is presented. The design effort in- 
cluded a multidisciplinary team with expertise in 
hydrology, erosion control, hydraulic engineering, 
soil science, reclamation science and river mechan- 
ics. A design was developed to greatly increase the 
duration of flow, stabilize the channel and establish 
an environment capable of supporting wetland 
plant species. Components of the design included 
selection of appropriate high altitude wetland 
vegetation, integration of a variety of vegetation 
communities, measures to stabilize the channel, and 
removal of dredge spoils to create a configuration 
of channel and overbank areas offering the proper 
environment for wetland community establish- 
ment. Although the project is not complete, there 
are several indications of success: channel stabiliza- 
tion efforts have functioned properly; wetland spe- 
cies have become established; wetland plantings 
have survived; and willows have started to estab- 
lish themselves naturally along the channel banks 
in areas where the banks have been stable for at 
least two years. (See also W90-10912) (Lantz-PTT) 
W90-10940 


WETLAND PRESERVATION - PAR FOR THE 
COURSE. 

Hurdzan Design Group, Columbus, OH. 

W. C. Schreiner. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 335-343. 


Descriptors: *Environmental protection, *Golf 
courses, *Land use, *Project planning, *Recrea- 
tion, *Water resources management, *Wetlands, 
Baker Park, Buffer zones, Hennepin, Minnesota, 
Pesticides. 


Golf courses and wetlands can coexist in a compat- 
ible manner if certain precautions are taken which 
recognize and preserve the essential components of 
each. Seventy percent of new golf courses are 
associated with wetlands. Land designated for golf 
holes is usually around lower lying wet areas. In 
the 1990’s, emphasis will be placed on environmen- 
tal preservation in the 1990’s. Adequate buffer 
zones are essential to the longevity and quality of 
wetlands and their associated wildlife. Less pesti- 
cide and fertilizer use are consistent with integrat- 
ed pest management. New varieties of turf grasses 
are being hybridized to respond to the need for 
more drought and disease tolerant varieties. The 
Suburban Hennepin Regional Park District, Min- 
nesota, operates by policy on a 80:20 ratio of 
undisturbed native area verses developed land 
within parks of 1000 acres or more. Thus, 80% of 
the Park Reserve must be left in a natural state, or 
if disturbed, it must be restored with indigenous 
plant materials. The balance of land, 20%, may be 
utilized for activities of various recreational inter- 


ests. To be consistent with the Park Districts 80:20 
policy, the Baker Park Golf Course was designed 
to accentuate the natural topography and preserve 
the wetland character of the site. Steps were taken 
to integrate the course in a visually and physically 
unobtrusive way. The overall goal was site preser- 
vation and reduced environmental impact. Other 
recreational activities such as cross country skiing 
and hiking were planned to intermingle with the 
actual golf holes. (See also W90-10912) (Lantz- 


PTT) 
W90-10944 


‘WETLANDS PRESERVATION AS MITIGA- 
TION’: IMPLEMENTATION OF THE DER 
POLICY. 

Dames and Moore, Tallahassee, FL. 

B. F. Birkitt, and T. B. Gunter. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 355-363, 1 ref. 


Descriptors: *Environmental protection, *Mitiga- 
tion, *Pipelines, *Regulations, *Wetlands, Envi- 
ronmental impact statement, Forest watersheds, 
Land use, Natural gas, Public policy. 


A natural gas pipeline company is proposing the 
construction of an 86 mile underground pipeline 
across north Florida. By considering environmen- 
tal constraints in conjunction with engineering 
design limitations, impacts on wetlands were sig- 
nificantly reduced. The Florida Department of En- 
vironmental Regulation (DER) required mitigation 
for both permanent and temporary impacts to high 
quality forested wetlands. Although the current 
rule on consideration of mitigation for wetlands 
impacts (FAC Rule 17-12, Part III) was not in 
effect at the time that the pipeline project was 
evaluated, the DER applied interim policy guide- 
lines for mitigation. To meet the mitigation re- 
quirements, the company proposed to assist in the 
purchase of an environmentally significant area 
near the pipeline route for preservation. In general, 
the concept of wetlands preservation as mitigation 
offers an effective means of mitigating adverse 
impacts to wetlands, particularly in situations 
where wetlands creation or enhancement opportu- 
nities are not available or are impractical. This 
policy will become refined as more applicants uti- 
lize this mitigation option . Implementation of this 
policy is expected to have far reaching implica- 
tions in approaches to development and land sales 
in Florida. (See also W90-10912) (Lantz-PTT) 
W90-10946 


WATER INTRUSION IN 
STRUCTURES. 

Mueser Rutledge Consulting Engineers, 
York. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-168215. 
Price codes: A08 in paper copy, AOI in microfiche. 
Report No. UMTA-DO-06-0374-88-1, October 
1988. Final Report. 141p, 36 fig, 4 tab, 37 ref. 


UNDERGROUND 


New 


Descriptors: *District of Columbia, *Seepage, 
*Underground structures, *Waterproofing, Acidic 
water, Calcification, Flushing, Hydrostatic pres- 
sure, Liners, Railroads, Tunnels. 


An investigation was conducted to study the prob- 
lems related to water intrusion in underground 
structures of the Washington Metropolitan Area 
Transit Authority. Design and construction of the 
system has been evolving continuously since 1966 
and has included a number of innovative features 
as well as certain special problems related to con- 
trol of leaking water. The assignment was to inves- 
tigate four topics of water intrusion: (1) the build- 
up of hydrostatic pressures and measures for pres- 
sure relief; (2) waterproofing procedures in the 
Metro system and their effectiveness; (3) the spe- 
cial problem of calcification due to precipitation of 
carbonates in the drainage system of rock tunnels; 
and (4) special difficulties with the intrusion of acid 
water in Coastal Plain deposits. The assignment 
included contacting other rapid transit agencies to 
evaluate their methods of treating water intrusion. 
A field test of waterproofing compounds was per- 
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formed at DuPont Circle and Rosslyn Stations to 
evaluate the possible effect of sealing of drains in 
those stations by calcareous precipitates. Studies of 
the effect of buildup of water pressures indicated 
little possibility of significant stress increase in the 
rock station structural lining. An on-going investi- 
gation of the effect of acid water intrusion dis- 
closed the abatement of these problems by a natu- 
ral process of groundwater flushing. (Author’s ab- 
stract) 

W90-1 1066 


RELATIVE SOURCE CONTRIBUTIONS OF 
SEDIMENT IN A SURFACE COAL MINED 
BASIN OF MARYLAND. 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. 

For primary bibliographic entry see Field 5B. 
W90-11154 


EFFECTS OF SEWAGE ON ALPINE STREAMS 
IN KOSCIUSKO NATIONAL PARK, NSW. 

State Pollution Control Commission, Sydney (Aus- 
tralia). 

For primary bibliographic entry see Field 5C. 
W90-11203 


COMPUTER WATERSHEDS. 

Hess (R.K.R.) Associates, Stroudsburg, PA. 
For primary bibliographic entry see Field 7C. 
W90-11455 


SYSTEM MODEL TO ANALYSE ENVIRON- 
MENTAL CARRYING CAPACITY FOR MAN- 
AGING URBAN GROWTH OF THE TAIPEI 
METROPOLITAN REGION. 

National Chunghsing Univ., Taichung (Taiwan). 
Graduate Inst. of Urban Planning. 

For primary bibliographic entry see Field 5G. 
W90-11805 


COASTAL AND MARINE ENVIRONMENTAL 
STRESS IN THE ST. VINCENT GRENADINES. 
Council for the Protection of Rural England, Ley- 
land 


land. 

J. R. Parsler. 

Environmental Education & Information 
EEDIEF, Vol. 8, No. 3, 14p, 1989. 2 fig, 13 ref. 


Descriptors: *Beach erosion, *Coastal environ- 
ment, *Environmental policy, *Environmental 
protection, *Marine environment, *St Vincent and 
the Grenadines, Islands, Legislation. 


The problems relating to coastal and marine re- 
source use that have apparently led to a depletion 
of the natural resources of the grenadines, include 
solid waste disposal, sewage discharges, over-ex- 
ploitation of fisheries stocks, disturbance and perse- 
cution of sea birds, over-collection and disturbance 
of turtles, habitat destruction and loss of beaches as 
a result of sand mining. Of all the activities that 
have implications for the Grenadines environment, 
those relating to fisheries, tourism and the use of 
beach sand are particularly important. The majori- 
ty of tourist facilities in the Grenadines are exclu- 
sive. They are situated in areas where there are 
few local people, and are aimed at the wealthiest 
western markets. Yachtsmen make wide use of the 
islands for recreation purposes and use local serv- 
ices such as telecommunications, restaurants and 
waste disposal sites. In order to protect the envi- 
ronment, the Government of St. Vincent and the 
Grenadines enacted legislation to conserve aspects 
of the marine environment: the 1981 Beach Protec- 
tion Act and the 1986 Fisheries Protection Act. In 
1987, the Minister of Trade, Industry and Agricul- 
ture, who is responsible for fisheries, designated 
ten ‘conservation areas’. The most important of 
these covers the Tobago Cays and associated reefs, 
which has now been upgraded to a National Park. 
The project is expected to make a return of 14% 
on an initial investment EC$2,700,000. With the 
tourism sector of the country set to increase, the 
project would have as its source of income fees 
paid and expenditures made by users of the Park 
and its facilities. (Feder-PTT) 





W90-11819 


ANTHROPOGENIC INFLUENCES AND MAN- 
AGEMENT OF ESTUARIES. 

Rijksinstituut voor Natuurbeheer, Leersum (Neth- 
erlands). 

W. J. Wolff. 

Limnologica LMNOA8, Vol. 20, No. 1, p 153-156, 
April 1990. 33 ref. 


Descriptors: *Coastal zone management, *Ecosys- 
tems, *Estuaries, *Water pollution, Germany, The 
Netherlands. 


Estuaries have been considered to be fragile eco- 
systems, but current information points to the con- 
clusion that they are robust systems. Many stresses 
can be absorbed and after disturbance, recovery 
occurs rapidly. A number of anthropogenic influ- 
ences are considered. Among these are exploitation 
of living resources (harvesting of seagrass, salt 
marsh grazing, fishing and cultivation of fish and 
shellfish); pollution (heavy metals, chlorinated hy- 
drocarbons, petroleum, thermal and _ industrial 
wastes) and embankment and reclamation (closure 
of the Zuider Zee). The management of estuaries 
should be based on the robust character of estua- 
rine ecosystems and on the conclusion that these 
systems are self-maintaining. Hence, only the an- 
thropogenic influences have to be managed. Man- 
agement systems are now in operation for the 
German Nationalpark Niedersachsisches Watten- 
meer and the Dutch Wadden Sea. For the Nation- 
alpark, only one management objective has been 
defined: the protection of nature and landscape. 
The principal objectives for the Wadden Sea 
project are: (1) the protection, conservation, and 
restoration of the area as a nature reserve; (2) the 
safety of the inhabitants of adjacent areas against 
storm surges; and (3) protection of the characteris- 
tic open landscape. One difference between the 
two systems is that the German park attempts to 
exclude as many human activities as possible, 
whereas the Dutch reserve allows as many activi- 
ties as possible. (Marks-PTT) 

W90-11903 


EFFECTS ON WATER CHEMISTRY AFTER 
DRAINAGE OF A BOG FOR FORESTRY. 
Sveriges Lantbruksuniversitet, Uppsala. Faculty of 
Forestry. 

For primary bibliographic entry see Field 2H. 
W90-11939 
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HEDONIC STUDY OF THE EFFECTS OF ERO- 
SION CONTROL AND DRAINAGE ON FARM- 
LAND VALUES. 

North Carolina State Univ. at Raleigh. 

For primary bibliographic entry see Field 6B. 
W90-10703 


TRENDS IN GOVERNMENT CONTROL OF 
EROSION AND SEDIMENTATION IN URBAN 
DEVELOPMENT. 

Texas Tech Univ., Lubbock. Coll. of Agricultural 
Sciences. 

J. D. Mertes. 

Journal of Soil and Water Conservation JSWCA3, 
Vol. 44, No. 6, p 550-554, November/December 
1989. 


Descriptors: *Administrative regulations, *Erosion 
control, *Land development, *Sediment erosion, 
*Soil conservation, *Soil erosion, *Stream erosion, 
*Urban runoff, *Urban watersheds, *Watershed 
management, Enforcement, Erosion, Sedimenta- 
tion, Stream degradation, Urban drainage, Urban 
planning, Water law, Watershed protection. 


Soil erosion from land clearing and development, 
as well as stream channel erosion, contributes an 
estimated 600 million tons of sediment to streams 
annually. The visual and ecological results of this 
pollution, along with the social and economic 
costs, have resulted in the enactment of many 
stringent regulations governing land-disturbing ac- 
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tivities. Through a variety of statutory require- 
ments, persons engaged in land clearing must, with 
few exceptions, secure a development permit and/ 
or prepare and have approved an erosion and 
sediment control plan before work begins. A range 
of exemplary federal, state, and local statutory 
models and implementation manuals now exist for 
those seeking new — to erosion and sedi- 
mentation control affecting urban land develop- 
ment. The statutes emphasize site planning, instal- 
lation of erosion control structures, and site resto- 
ration. Many provide for stop-work orders and 
criminal penalties, including fines, along with bond 
forfeiture for violating code provisions. However, 
it appears that enforcement of stringent local rules 
to some extent depends upon the linkage of those 
rules to a strong state water quality statute, as well 
as the extent to which the local governing body 
provides the staff and backing to enforce these 
rules. (Korn- 

W90-11148 


50-YEAR-OLD GULLY 
PROJECT REVISITED. 
Memphis State Univ., TN. Dept. of Geography 
and Planning. 

M. L. Barnhardt. 

Journal of Soil and Water Conservation JSWCA3, 
Vol. 44, No. 6, p 562-565, November/December 
1989. 12 ref. 


RECLAMATION 


Descriptors: *Erosion control, *Gully erosion, 
*Reclamation, *Soil erosion, *Stream discharge, 
*Tennessee, Geology, Geomorphology, Parks, 
Precipitation, Sedimentation, Sheet erosion, Sur- 
face water, Watershed protection. 


The Meeman-Shelby State Park, located on the 
Mississippi River Bluff in Tennessee is currently 
experiencing gully reactivation. This park has been 
under the management of federal and state govern- 
ment for more than 50 years. The park underwent 
extensive reclamation measures during 1935 to 
1936. These measures included the construction of 
log check dams to control gully erosion and 
sheetwash and the conversion of farmland to hard- 
wood forest. It appears that the long-term effects 
of the efforts have failed and a combination of 
anomalous rainfall events and a continuing failure 
to manage surface water movement are responsible 
for most of the current gully erosion. Reclamation 
techniques must address the underlying geomor- 
phologic processes involved with the development 
and modification of stream channels and hillslopes. 
Surfaces must be reconstructed according to the 
prevailing energy and slope factors or the new 
slopes may never stabilize. In addition, the slopes 
may be reconstructed in a way that actually results 
in accelerated soil erosion. At best, many of the 
physical structures used in reclamation are geo- 
morphically stable only for a short period. In the 
Meeman-Shelby State Park, the reclamation efforts 
have not controlled gully development because the 
geomorphic system is still adjusting to landscape 
alterations initiated more than 50 years ago. (Korn- 


PTT) 
W90-11150 


INTERIM TECHNICAL REPORTS: FY 1988- 
1989, 

Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

For primary bibliographic entry see Field 5B. 
W90-11253 


FARMERS’ PERCEPTIONS AND USE OF SOIL 
AND WATER CONSERVATION TECHNOL- 
OGIES. 

Mississippi State Univ., Mississippi State. Social 
Science Research Center. 

For primary bibliographic entry see Field 6B. 
W90-11256 


SOIL EROSION RESEARCH METHODS. 
For primary bibliographic entry see Field 2J. 
W90-11306 


LABORATORY AND FIELD PLOTS FOR SOIL 
EROSION STUDIES. 


Watershed Protection—Group 4D 


Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

C. K. Mutchler, C. E. Murphree, and K. C. 
McGregor. 

IN: Soil Erosion Research Methods. Winrock 
International, Arlington, Virginia. 1988. p 9-36. 2 
fig, 27 ref. 


Descriptors: *Data acquisition, *Sampling, *Soil 
conservation, *Soil erosion, Comparison studies, 
Model studies, Runoff, Sediment yield, Small wa- 
tersheds, Spatial distribution. 


Erosion research includes studies using plots repre- 
sentative of the landscape or part of the landscape 
that is of interest. Three types of erosion plots are 
useful: small plots used primarily for studying in- 
terrill erosion; universal soil loss equation (USLE) 
standard plots that include both rill and interrill 
processes; and the small, unit-source watershed 
that includes rill, interrill, deposition, and small 
channel processes. Small plots are probably most 
useful for establishing principles and accumulating 
knowledge about rainfall-induced erosion for fur- 
ther use in applied research. Experiments using 
small plots can be better controlled than experi- 
ments with large plots. This allows studies of iso- 
lated variables. Some problems with research using 
small plots are created by the large spatial variabil- 
ity of soil and rainfall. The USLE standard plot 
has an extensive U.S. data base collected on it 
generally in a uniform manner, which makes it 
useful to soil conservationists. The USLE plots are 
convenient for use as a reference in discussing the 
principles of field-plot experimentation. Small, 
unit-source watersheds are the only type of plot 
large enough to evaluate conservation structures 
and practices, such as contour rows. Being difficult 
to replicate, they are most useful for verification of 
runoff and sediment yield models. (See also W90- 
11306) (Geiger-PTT) 

W90-11308 


MODELING SOIL EROSION AND SEDIMENT 
YIELD. 


Minnesota Univ., St. Paul. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2J. 
W90-11311 


RESEARCH PROGRESS ON SOIL EROSION 
PROCESSES AND A BASIS FOR SOIL CON- 
SERVATION PRACTICES. 

Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 

For primary bibliographic entry see Field 2J. 
W90-11312 


ASSESSING VEGETATIVE COVER AND MAN- 
AGEMENT. 

University of East Anglia, Norwich (England). 
School of Development Studies. 

M. A. Stocking. 

IN: Soil Erosion Research Methods. Winrock 
International, Arlington, Virginia. 1988. p 163-185. 
4 fig, 3 tab, 47 ref. 


Descriptors: *Erosion control, *Soil conservation, 
*Soil erosion, *Vegetation effects, Canopy, Crop 
production, Crop yield, Interception, Throughfall, 
Tillage. 


Vegetation protects the soil from erosion by inter- 
cepting raindrops and absorbing their kinetic ener- 
gies. Vegetative cover provides physical binding of 
soil by plant stems and roots, electrochemical and 
nutrient bonding between roots and soil, detention 
of runoff by stalks and organic litter, improved 
infiltration along root channels, greater incorpora- 
tion of organic matter into the soil, resulting in 
better structural and water-holding qualities, and 
increased faunal and biological activity, leading to 
better soil structure. Tillage practices are one of 
the main aspects of management that alter soil 
porosity and infiltration and incorporate organic 
residues into the topsoil. In particular, no-till prac- 
tices and direct drilling techniques effectively 
reduce erosion, especially when combined with 
cover crops. In some cases vegetation can acceler- 
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ate erosion, so that the control of erosion becomes 
a complex interaction among vegetation, slope, and 
soil type. The areas that need attention in control- 
ling soil erosion are soil fertility and its relation to 
crop productivity. The quality of the crop canopy 
will affect soil erosion. More study is needed on 
the role of stemflow in preventing soil erosion. 
Multiple cropping, agroforestry, alley cropping, 
interplanting, and stripcropping can all afford im- 
proved cover and soil conservation. The timing of 
planting and harvesting may also help in erosion 
control. Erosion management also relates to appro- 
priate methods of tillage and maintenance of soil 
structure. Vegetation cover is most commonly 
measured by ground-based, vertical photography 
and use of a quadrat sighting frame. Laboratory 
rainfall simulators have been successful in quantita- 
tively relating types of vegetation to splash detach- 
ment and overall erosion. Plot and field experi- 
ments to investigate specific crop and management 
circumstances are limited in application to condi- 
tions similar to that of the experiment. Plants are 
useful as field indicators of erosion. Two Universal 
Soil Loss Equation factors relate directly to vege- 
tation and management: the cover and manage- 
ment factor, C, and the support practice factor, P, 
which is the ratio of soil loss with a support 
practice, such as contouring, stripcropping, or ter- 
racing. Farming systems research aims to analyze 
the farming system background to pinpoint any 
positive opportunities within the day-to-day life of 
the farm household in which practices that also 
meet soil conservation objectives can be incorpo- 
rated. (See also W90-11306) (Geiger-PTT) 
W90-11314 


MONITORING SOIL EROSION’S IMPACT ON 
CROP PRODUCTIVITY. 

Ohio State Univ., Columbus. Dept. of Agronomy. 
R. Lal. 

IN: Soil Erosion Research Methods. Winrock 
International, ~ a Virginia. 1988. p 187-200. 
2 fig, 3 tab, 24 ref. 


Descriptors: *Crop production, *Crop yield, *Soil 
erosion, Geomorphology, Models, Monitoring, 
Simulated rainfall, Soil properties. 


It is important to be able to relate crop yields to 
soil erosion and to the additional inputs necded to 
maintain the same crop production. The most rele- 
vant approach to determine erosion-caused reduc- 
tion in soil productivity is the direct agronomic 
approach to assess crop yields on land from which 
the loss of surface soil has been assessed directly on 
field runoff plots. The rates of natural erosion can 
be accelerated by using simulated rainfall. The 
effects of desurfacing (artificial removal of surface 
soil) are more drastic for some soils but not as 
drastic as natural erosion for others. Parametric 
methods of assessing potential productivity can be 
useful in providing information relative to the ef- 
fects of erosion, provided that empirical data relat- 
ing crop yields to important soil properties exist. If 
such a data base is not available, the results ob- 
tained are of limited use. Researchers often use the 
geotechniques of evaluating weathering rate and 
the rate of new soil formation to calculate soil loss 
tolerance. Crop productivity models attempt to 
establish a relationship between soil properties and 
soil productivity on the basis of some control vari- 
ables or soil properties that drastically influence 
soil productivity such as root growth and water 
depletion.(See also W90-11306) (Author’s abstract) 
W90-11315 


LOW WAVE ENERGY STABILIZATION OF 
SHORELINES. 

Moffatt and Nichol Engineers, Raleigh, NC. 

J. Lesnick. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 93-100. 


Descriptors: *Bank stabilization, *Beneficial use, 
*Coastal zone management, *Dredging, *Erosion 
control, *Lake shores, *Shore protection, Break- 
waters, Environmental effects, Spoil banks, Vege- 
tation effects. 


The U. S. Army Corps of Engineers undertook a 
5-yr program to develop, demonstrate, and transfer 
knowledge about low-cost methods for shore pro- 
tection. The study addressed six sites in Delaware 
Bay, Roanoke Island on the North Carolina coast, 
Jentzen/Stuart Beach causeways, Basin Bayou in 
the Florida Panhandle, Fontainbleau State Park on 
Lake Ponchatrain, Alameda in the San Francisco 
Bay, Oak Harbor in Puget Sound, Port Wing on 
Lake Superior, Geneva State Park on Lake Erie, 
and two sites in Alaska. Structures were construct- 
ed that were appropriate to each area. Structures 
were completed by 1978 and monitoring was con- 
tinued through 1980. The demonstration sites were 
visited in 1986 and many of them had failed in the 
intervening year. Four structures that were still 
functioning were examined. Jentzen/Stuart Beach 
Causeways in south Florida consisted of a series of 
concrete block revetments which were prepriority 
blocks at that time. In the Basin Bayou in the 
Panhandle a surge breaker was formed out of 
hollow triangular prisms to create a breakwater. 
At Fontainbleau State Park on Lake Pontchartrain, 
Louisiana, mats and blocks were tried but the 
blocks were easily displaced or removed by users 
of the parks. The mats performed reasonably well. 
Also vegetation cover, mainly by Spartina alterni- 
flora, and a used-tire bulkhead were established at 
this site. At Oak Harbor, Washington, Puget 
Sound, sand bags with cement eventually failed 
due to toe scour, as did a gabion revetment. A 
used-tire bulkhead similar to the breakwater at 
Fontainbleau turned out to be successful. Standard 
timber construction was also successful at this site. 
Annual costs are most indicative of what is low- 
cost shore protection rather than initial costs, be- 
cause cheaply built structures are less likely to last 
long. (See also W90-11316) (Geiger-PTT) 
W90-11318 


OVERVIEW OF DREDGE MATERIAL MAN- 
AGEMENT IN THE VICKSBURG DISTRICT. 
Army Engineer District, Vicksburg, MS. 

For primary bibliographic entry see Field 5E. 
W90-11325 


SOIL EROSION MANAGEMENT. 

Proceedings of a Workshop held at PCARRD, 
Los Banos, Philippines, December 3-5, 1984. 
ACIAR Proceedings Series No. 6. Winrock Inter- 
national, Arlington, Virginia. 1985. 132p. Edited 
by E. T. Craswell, J. V. Remenyi, and L. G. 
Nallana. 


Descriptors: *Agricultural practices, *Australia, 
*Erosion control, *Philippines, *Soil erosion, Cli- 
matic zones, Drought effects, Human population, 
Interdisciplinary studies, Land use, Model studies, 
Rainfall. 


The loss of soil through erosion reduces the pro- 
ductivity of land not only to present-day farmers 
but to generations of farmers to come. The prob- 
lem is widespread in the world and is being exacer- 
bated by population pressure and extremes of cli- 
mate such as intense rainfall and drought. The 
workshop on soil erosion management was de- 
signed to review the state of the art of research in 
this field, and to define specific areas in which 
Filipino and Australian scientists could collaborate 
to help solve the problems of soil erosion in the 
Philippines. The workshop was cosponsored by 
the Australian Centre of International Agricultural 
Research, the Bureau of Soils and the Philippine 
Council for Agricultural and Resources Research 
and Development, and brought together physical, 
biological and social scientists to consider the 
problem using a truly multidisciplinary, interactive 
approach. The papers presented emphasized farm- 
ing practices affecting soil erosion, soil erosion 
control management programs, prediction models, 
and effects of climate. (See W90-11393 thru W90- 
11402) (Creskoff-PTT) 

W90-11392 


ASSESSMENT OF NATIONAL SOIL EROSION 
CONTROL MANAGEMENT PROGRAMS IN 
THE PHILIPPINES. 

Philippines Univ. at Los Banos. Coll. of Human 
Ecology. 


C. A. Cabrido. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p. 13-20. 1 fig, 16 ref. 


Descriptors: *Erosion control, *Philippines, 
*Public policy, *Soil conservation, *Soil erosion, 
Administrative agencies, Ecological effects, Eco- 
nomic aspects, Evaluation, Governmental interre- 
lations, Land use, Legislation, Social aspects, Soil 
management. 


The soil erosion problem in the Philippines is basi- 
cally socioeconomic and ecological in nature. 
While its rate of acceleration can be reduced, it 
cannot be totally halted. The socioeconomic fac- 
tors that greatly influence human activity detri- 
mental to soil resources are poverty, ignorance and 
profit. The ecological factors are physical and 
biological in nature. In the Philippines, 9 million 
out of the 13 million ha of alienable and disposable 
land are eroded. An estimated 58% of the coun- 
try’s total land area is susceptible to erosion. Three 
government agencies, the Bureau of Soils (BS), 
National Environmental Protection Council 
(NEPC), and Bureau of Forest Development 
(BFD) are mandated to undertake soil conserva- 
tion/ erosion control programs/projects and relat- 
ed activities. Other agencies’ efforts have remained 
inadequate due to a lack of policy guidelines, inad- 
equate implementation of policies/legislation, inad- 
equate coordination, insufficient financial support, 
no nationwide system for monitoring and a short- 
age of technical manpower. It is imperative to 
simultaneously develop the technical and manage- 
ment aspects of any soil conservation program or 
project. (See also W90-11392) (Creskoff-PTT) 
W90-11393 


TRADITIONAL FARMER PRACTICES AF- 
FECTING SOIL EROSION AND _ CON- 
STRAINTS TO THE ADOPTION 
CONSERVATION TECHNOLOGY. 
Forest Products Research and Development Inst., 
College (Philippines). Socio-Economics Research 
Div. 


OF SOIL 


A. B. Velasco. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 21-23. 8 ref. 


Descriptors: *Agricultural practices, *Attitudes, 
*Social aspects, *Soil conservation, *Soil erosion, 
Administrative regulations, Farm management, 
Forest fires, Kaingins, Land use, Logging, Range 
management, Road construction, Shelterbelts, 
Slope stabilization. 


Human interference is the main cause of soil ero- 
sion. Examples of interference for which the tradi- 
tional Filipino farmer is blamed are excessive cut- 
ting of fuelwood, kaingin making, forest fires, and 
grassland burning. A number of soil conservation 
technologies are recommended for adoption by 
traditional farmers, including; (1) fencing of pas- 
ture; (2) proper land use; (3) proper range manage- 
ment; (4) restrictions on kaingin making; (5) re- 
strictions on logging in critical areas; (6) proper 
road construction and maintenance; (7) use of ma- 
sonry, concrete, and gabions; (8) use of shelter- 
belts; and (9) slope-stabilization methods and tech- 
niques. It is the individual farmer who makes the 
final decision in the adoption, or rejection, of a 
new soil-conservation technology. The main deter- 
minants in the adoption of new soil-conservation 
technology in favor of traditional farming practices 
seem to be what the farmer knows and feels about 
the new soil-conservation technology and the 
people who want him to adopt it, and what he is 
willing to do about the new technology and for its 
proponents. (See also W90-11392) (Creskoff-PTT) 
W90-11394 


PROGRESS IN RESEARCH ON SOIL ERO- 
SION PROCESSES AND A BASIS FOR SOIL 
CONSERVATION PRACTICES. 





Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 

For primary bibliographic entry see Field 2J. 
W90-11396 


MECHANICAL STRUCTURES FOR SOIL ERO- 
SION CONTROL. 

Forest Products Research and Development Inst., 
College (Philippines). Watershed and Range Man- 
agement Research Div. 

B. B. Jasmin, and C. R. Martin. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 50-56. 1 tab, 9 ref. 


Descriptors: *Bank protection, *Check dams, 
*Check structures, *Erosion control, *Soil conser- 
vation, Gabions, Groins, Jetties, Runoff, Soil stabi- 
lization. 


The problem of soil erosion is caused more by high 
volumes of water runoff than by structural fea- 
tures. If rains can be held back in the drainage 
areas and flood peaks reduced, erosion can be 
minimized. Preventive measures are cheapest and 
should be emphasized in erosion control. Mechani- 
cal structures should not be considered as a com- 
plete remedy for erosion, but only as a complement 
to vegetative measures. However, there is an in- 
creasing need for mechanical structures for soil 
erosion control in the Philippines. Mechanical 
structures are generally used in places where vege- 
tation cannot be immediately established, and in 
gullies, channels, or river and roadbanks that have 
to be stabilized and protected. There are many 
types of temporary check dams, such as brush- 
wood, log or pole, and stone or loose-rock dams. 
Types of permanent check dams include silt-trap 
dams; gully-head, masonry, and concrete check 
dams; and gabions. Several methods have been 
developed to reclaim or prevent erosion damage 
along riverbanks. They can be temporary, emer- 
gency, or permanent structures. In the ‘Rauhbaun’ 
method, dense and well-branched trees or tree tops 
are placed along the bank with the butt ends 
pointing upstream and anchored by strong pegs 
and wire or ropes. Temporary groins are installed 
by driving posts of about 15 cm in diameter into 
the riverbed; trees or branches of trees are placed 
horizontally on the upstream side of the posts and 
anchored firmly. Revetments are structures built in 
contact with the bank, near the bank, or at various 
moderate distances from it, but running roughly 
parallel to it; they may be made of trees and cable, 
logs and cable, piles of floating logs, tetrahedrons, 
gabions, double posts, brush and rock, fascine slope 
mattresses, masonry or concrete linings, and bank 
riprap. Jetties begin in the bank and extend out into 
the stream for a short distance in a downstream 
direction; they can be made of rock, concrete, piles 
and lumber, steel piles, brush and rock, or gabions. 
(See also W90-11392) (Creskoff-PTT) 

W90-11398 


FARMING SYSTEMS APPROACH TO SOIL 
EROSION CONTROL AND MANAGEMENT. 
Philippines Univ. at Los Banos. Farming Systems 
and Soil Resources Inst. 

A. F. Celestino. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pines, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 64-70. 


Descriptors: *Agricultural practices, *Agronomy, 
*Erosion control, *Soil conservation, *Soil ero- 
sion, Legumes, Livestock, Pastures, Research pri- 
orities, Tillage, Trees. 


Agronomic measures offer more advantages than 
mechanical control of erosion in that they are less 
costly, frequently require no special equipment or 
machinery, need less maintenance, and are more 
easily incorporated into an existing farming system. 
Some of the potential farming systems and sub- 
systems used for soil and water conservation are 
discussed: (1) The corn/leucaena farming system 
involves the establishment of leucaena-tree vegeta- 
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tive terraces planted at intervals in double-row 
hedgerows along the contour lines. The leucaena 
hedgerows provide a biophysical infrastructure 
within which cropping methods using existing 
practices or new cropping systems can be carried 
out (in the strips between the hedges) without 
danger of massive soil erosion. (2) Agroforestry is 
the growing of perennial trees and shrubs along 
with ephemeral food plants. Agroforestry is based 
on the concept that soils in the wet tropics not 
only have generally low fertility, but are also un- 
stable and easily degraded. By combining perennial 
trees with short-term food crops, the soil is better 
protected and its degradation diminished. (3) The 
legume-based pasture/livestock farming system 
shows promise as a strategy in marginal erosion- 
susceptible areas because it provides continuous 
cover to protect the soil against erosion, provided 
it is not over-grazed. (4) It is widely recognized 
that tillage, as a ‘subsystem’ of any farming system, 
significantly influences the magnitude of soil ero- 
sion. Rough cloddy surfaces increase infiltration 
and decrease soil erosion compared to smoother 
surfaces. However, ‘zero-tillage’ can reduce ero- 
sion if adopted along with a package of recom- 
mended cultural practices that may vary with dif- 
ferent crops and soils. (5) Cultural practices that 
support good crop growth go a long way toward 
reducing soil erosion. Multiple cropping, inter- 
cropping or mixed cropping, relay cropping, and 
rotation cropping minimize soil erosion. Research 
is urgently needed in the following areas: (1) the 
development of acceptable agroforestry farming 
systems, (2) development of legume-based pasture/ 
livestock farming systems, (3) evaluation of tillage 
techniques as subsystems of a given farming 
system, and (4) cropping systems management. 
(See also W90-11392) (Creskoff-PTT) 

W90-11400 


FARMING SYSTEMS AND SOIL MANAGE- 
MENT: THE PHILIPPINES/AUSTRALIAN DE- 
VELOPMENT ASSISTANCE PROGRAM EXPE- 
RIENCE. 

Philippine Council for Agriculture and Resources 
Research and Development, Los Banos. 

For primary bibliographic entry see Field 4A. 
W90-11401 


SOIL, CLIMATE, AND SOIL EROSION CON- 
TROL: STATE OF KNOWLEDGE. 

Philippines Univ. at Los Banos. Coll. of Forestry. 
S. R. Saplaco, and P. A. Payawan. 

IN: Soil Erosion Management. Proceedings of a 
Workshop held at PCARRD, Los Banos, Philip- 
pin:s, December 3-5, 1984. ACIAR Proceedings 
Series No. 6. Winrock International, Arlington, 
Virginia. 1985. p 86-89. 6 ref. 


Descriptors: *Climates, *Climatology, *Erosion 
control, *Soil conservation, *Soil erosion, *Soil 
properties, Engineering, Land classification, Phil- 
ippines, Rainfall, Reforestation. 


The uncontrolled effects of slope, texture and 
structure on soil erosion may bring substantial ad- 
verse impact not only on the soil but also on other 
valuable resources. The climatic factors affecting 
soil erosion include the amount, intensity, and du- 
ration of rainfall. Generally, fine-textured soils 
(clay, silt) are more resistant to soil erosion than 
coarse-textured ones, such as sand. This trend is 
largely due to the high water-holding capacity of 
fine-textured soils. Areas of the Philippines are 
classified for potential erosion according to wheth- 
er the soil is high water-holding, medium water- 
holding , low water-holding, or very low water- 
holding. Land classes have also been identified as 
follows: (1) good croplands, nearly level to gently 
sloping, that are slightly to moderately eroded; (2) 
croplands that are moderately good land, moder- 
ately sloping, and moderately to severely eroded; 
(3) fairly good croplands, strongly sloping, severe- 
ly eroded; (4) moderately good croplands, slightly 
eroded; and (5) fairly good croplands, slightly 
eroded. Philippine climate is classified into four 
types: (1) two pronounced seasons--dry from No- 
vember to April and wet during the rest of the 
year; (2) no dry season, with a very pronounced 
maximum rainfall from November to January; (3) 
seasons are not very pronounced--relatively dry 


from November to April and wet during the rest of 
the year; (4) more or less evenly distributed rainfall 
throughout the year. The three major approaches 
that may be employed to control accelerated soil 
erosion are: vegetative; engineering; and a combi- 
nation of both or ‘vengineering.’ To arrest soil 
erosion in the Philippines, the major activity being 
undertaken by the government primarily through 
the Bureau of Forest Development is reforestation 
of denuded and overlogged forest areas and reha- 
bilitation of critical watersheds. (See also W90- 
11392) (Creskoff-PTT) 

W90-11402 


MANAGEMENT CHALLENGE OF GRAND 
ANSE BEACH EROSION, GRENADA, WEST 
INDIES. 

Organization of American States, St. George’s 
(Grenada). Integrated Development Project. 

R. W. Huber, and R . Meganck. 

Ocean & Shoreline Management OSMAE6, Vol. 
13, No. 2, p 99-109, 1990. 2 fig, 6 ref. 


Descriptors: *Beach erosion, *Erosion control, 
*Grenada, *Storm water management, *Watershed 
management, Flood control, Reefs, Revegetation, 
Sedimentation, Storm runoff, Wastewater outfall. 


Grand Anse Beach is located on the west coast of 
Grenada and is the island’s major tourism resource. 
The high rate of beach erosion has threatened 
valuable real estate and the aesthetics of the re- 
source. The Organization of American States as- 
sisted the Government of Grenada in studying the 
causes of beach erosion and presenting specific 
solutions. Natural causes of the beach erosion in- 
cluded sea-level rises, changes in wave energy, 
winter swell and hurricane activity. Sand mining, 
building too near the high-water mark, removal of 
natural vegetation, sedimentation and increased 
run-off nutrients were also contributing factors. 
Environmental degradation may lead to coral reef 
die-back, which can increase beach erosion. A 50 
m building setback was recommended, along with 
the construction of a deep-water outfall for the 
sewage from St. George’s. The National Parks 
Plan should protect the forests in the upper water- 
shed areas. Beach revegetation and a pre-treatment 
pond for storm water are planned. Downstream 
sedimentation, erosion and flooding should be less 
likely to occur, thus protecting the inland bays 
where reefs are prevalent. (Miller-PTT) 
W90-11635 
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COMPARISON OF TWO DIFFERENT PROCE- 
DURES FOR THE EXTRACTION OF ORGAN- 
IC MUTAGENS FROM SEWAGE SLUDGE. 
Texas A and M Univ., College Station. Dept. of 
Soil and Crop Sciences. 

For primary bibliographic entry see Field 5D. 
W90-10544 


SEASONAL VARIATIONS AND SEX RELATED 
DIFFERENCES OF ORGANOCHLORINES IN 
WHELKS (BUCCINUM UNDATUM) FROM 
THE GERMAN BIGHT. 

Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
chemie und Lebensmittelschemie. 

For primary bibliographic entry see Field 5B. 
W90-10547 


DETERMINATION OF NONYLPHENOL AND 
NONYLPHENOL ETHOXYLATES AS THEIR 
PENTAFLUOROBENZOATES IN WATER, 
SEWAGE SLUDGE AND BIOTA. 

National Swedish Environment Protection Board, 
Solna. Special Analytical Lab. 

C. Wahlberg, L. Renberg, and U. Wideqvist. 
Chemosphere CMSHAF, Vol. 20, No. 1/2, p 179- 
195, 1990. 9 fig, 15 ref. 
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Group 5A—ldentification Of Pollutants 


Descriptors: *Bioaccumulation, *Path of pollut- 
ants, *Phenols, *Pollutant identification, *Sludge, 
Chemical analysis, Gas chromatography, Mass 
spectrometry, Mussels, Organic compounds, Quan- 
titative analysis, Sweden. 


A method was developed for the determination of 
nonylphenol and nonylphenol ethoxylates contain- 
ing one to three ethoxy units in water, sludge and 
biota. After isolation the substances are converted 
into their corresponding pentafluorobenzoyl de- 
rivatives and quantified by gas chromatography/ 
electron capture detection or gas chromatogra- 
phy/mass spectrometry. Results from investiga- 
tions of secondary sludge from eight municipal 
sewage treatment plants in Sweden revealed con- 
centrations of 4-nonylphenol from 26 to 1100 mg/ 
kg dry matter. An uptake study on blue mussels 
(Mytilus edulis) was carried out near the 
wastewater outlet of a manufacturer of nonyl- 
phenol ethoxylates. The concentrations of 4-nonyl- 
phenol in the mussels ranged from 0.20 to 0.40 
micrograms/gm wet weight. (Author’s abstract) 
W90-10549 


METHOD FOR THE DETERMINATION OF 
THE PRIORITY POLLUTANT METALS BY 
HPLC. 

Millipore Corp., Milford, MA. Waters Chromatog- 
raphy Div. 

J. H. Shofstahl, and J. K. Hardy. 

Journal of Chromatographic Science JCHSBZ, 
Vol. 28, No. 5, p 225-229, May 1990. 2 fig, 3 tab, 28 
ref. 


Descriptors: *Heavy metals, *High performance 
liquid chromatography, *Laboratory methods, 
*Pollutant identification, *Priority pollutants, Anti- 
mony, Arsenic, Atomic absorption spectrophoto- 
metry, Cadmium, Chemical analysis, Chromium, 
Cobalt, Copper, Lead, Liquid chromatography, 
Manganese, Mercury, Nickel, Selenium, Silver, 
Thallium, Zinc. 


The U. S. Environmental Protection Agency 
(EPA) currently specifies atomic absorption spec- 
trophotometry as the method of analysis of the 
priority pollutant metals. While the method is very 
sensitive, it is very time consuming. As an alterna- 
tive, the use of dibenzyldithiocarbamate (DBDC) 
to complex the priority pollutant metals from the 
sample, with subsequent separation of the complex- 
es by liquid chromatography and quantification by 
ultraviolet-visible spectrophotometry, is reported. 
Of the thirteen priority pollutant metals, ten can be 
determined with the method (Cd, Cu, Cr, Hg, Ni, 
Pb, Sb, Se, Tl, and Zn). Of the remaining priority 
pollutant metals, beryllium was not investigated, 
while silver and arsenic did not form complexes 
with DBDC. In addition, one potential interfer- 
ence, manganese, can be determined. Cobalt is 
added as an internal standard. Separation of the 
complexes on a C18 column is achieved with a 
quaternary solvent system consisting of 64% meth- 
anol, 12% acetonitrile, 5% tetrahydrofuran, and 
19% pH 5 acetate buffer. Detection limits range 
from a low of 0.1 ppb (ng/ml) for selenium to a 
high of 1.8 ppb for thallium. (Author’s abstract) 
W90-10558 


ENVIRONMENTAL APPLICATIONS OF ION 
CHROMATOGRAPHY. 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

W. T. Frankenberger, H. C. Mehra, and D. T. 
Gjerde. 

Journal of Chromatography JOCRAM, Vol. 504, 
No. 2, p 211-245, April 20, 1990. 4 tab, 264 ref. 


Descriptors: *Chemical analysis, *Chromatogra- 
phy, *Literature review, *Pollutant identification, 
*Trace elements, *Water analysis, Air pollution, 
Anions, Cations, Drinking water, Fog, Ground- 
water, Ice, Ions, Laboratory methods, Natural 
waters, Pore water, Rainwater, Separation tech- 
niques, Snow, Speciation, Wastewater analysis. 


Ion chromatography (IC) is growing in popularity 
because of its usefulness in the applied environmen- 
tal field for the analysis of trace elements and ions. 
Recent IC applications in rainwater, groundwater, 


surface water, wastewater, drinking water, fog 
samples, ice, snow, soil, sediments, sludge, plants, 
air, exhaust, aerosols, flue dust, fly ash, fuel oil and 
coal are reviewed with a major emphasis on speci- 
ation of ions. IC shows great promise for the 
sequential determination of ionic species in a wide 
variety of water samples. In many cases, little 
sample pretreatment is required. IC has been used 
for the determination of various uncommon species 
in water, such as bromide, chromium, and cyanide. 
IC can determine different species or oxidation 
states of some elements that may display different 
toxicities. IC has been applied to the analysis of 
acid rain composition and to the analysis of organ- 
ic acids which appear in wastewater as a result of 
biological decomposition of organic materials. IC 
is becoming an attractive alternative to the con- 
ventional spectroscopic methods for determination 
of metal ions in soil. IC can analyze the ionic 
species present in soil, sediments and sludges. IC is 
a valuable tool for the determination of ions of 
various airborne samples such as ambient air, aero- 
sols and dust. IC can determine the elemental 
composition of fossil fuels such as coal and various 
petroleum products, which is an important envi- 
ronmental consideration during the use of these 
energy sources. (Geiger-PTT) 

W90-10559 


HELIUM DISCHARGE DETECTOR FOR 
QUANTITATION OF VOLATILE ORGANOHA- 
LOGEN COMPOUNDS. 

College of William and Mary, Williamsburg, VA. 
Dept. of Chemistry. 

D. A. Ryan, S. M. Argentine, and G. W. Rice. 
Analytical Chemistry ANCHAM, Vol. 62, No. 8, 
p 853-857, April 15, 1990. 1 fig, 6 tab, 28 ref. 


Descriptors: *Chemical analysis, *Gas chromatog- 
raphy, *Halogenated compounds, *Pollutant iden- 
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A helium discharge was evaluated as an element- 
selective, gas chromatographic detector for vola- 
tile organohalogen compounds. The helium dis- 
charge detector was mounted onto a Carlo Erba 
Model 4180 gas chromatograph equipped with a 
capillary on-column injector. An IBM-PS/2 Model 
30-E21 computer equipped with an Axxiom Chro- 
matography Data System was used for data collec- 
tion and analysis. Several standard solutions were 
prepared that contained mixtures of chloro-, 
bromo-, and bromochloro-organic compounds for 
the evaluation of limits of detection, linear range of 
response, and molar response factors. Absolute 
limits of detection ranged from 3 picograms for 
chloroform to 29 picograms for para-dibromoben- 
zene with a linear response of 1,000 to 10,000. The 
relative response of the detector was determined to 
be based solely on the mass of the halogen species 
present. This feature allowed for relatively simple 
quantitation of chlorinated and brominated halo- 
form species in water samples by the addition of a 
single internal standard for calibration of the halo- 
gen response. (Geiger-PTT) 
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DETERMINATION OF TRACE AMOUNTS OF 
PHOSPHATE IN NATURAL WATER BY FLOW 
INJECTION FLUORIMETRY. 

China National Environmental Monitoring Centre, 
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Analytical Letters ANALBP, Vol. 22, No. 15, p 
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A new method is suggested for the determination 
of trace amounts of phosphate by flow injection 
fluorimetry, based on the principle that molybdo- 
phosphate could quench the fluorescence of Rho- 
damine 6G. The fluorescence is excited at 350 
nanometers and measured at 550 nanometers. The 
calibration graph is linear up to 100 nanograms/ 


mL phosphorus concentration and the detection 
limit is 1.9 nanogram/mL. The present method has 
been applied to the determination of soluble phos- 
phorus in natural water samples. The recoveries 
were in the range of 92-102%. The sampling rate is 
120 samples/hr. (Author’s abstract) 
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DETERMINATION OF DISSOLVED MONO- 
MERIC ALUMINUM CONCENTRATIONS IN 
COASTAL NORTH CAROLINA RIVERS. 

East Carolina Univ. School of Medicine, Green- 
ville, NC. Shared Research Resources Labs. 

J. T. Bray, J. C. Hamilton, and R. A. Rulifson. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 177-187, 4 fig, 14 ref. Water 
Resources Research Inst. Grant 87-02-70075. 
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Questions arising out of research into the decline of 
various fish populations have focused on the poten- 
tial effect of dissolved monomeric aluminum 
(DMAI) on the survival of early life stages. 
Though some measurements of this parameter are 
being made, there exists a need for a simpler, more 
inexpensive procedure that would encourage more 
wide spread determinations to be made. An analyt- 
ical procedure suitable for determinations of 
DMaAI in freshwater systems is described which is 
based on the measurable reaction rate for the com- 
plexation of Al with fluoride ions. Results from 
preliminary evaluations of the method using water 
samples from the Tar River, indicate that the pro- 
cedure is capable of providing results with the 
degree of precision and sensitivity that was expect- 
ed. (See also W90-10584) (Lantz-PTT) 
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Monitoring of the marine environment requires 
considerable resources. Several programs are oper- 
ative on the national level, while internationally a 
program is managed by the Joint Monitoring 
Group of the Oslo and Paris Commissions. Effec- 
tive programs providing information tailored to 
needs are essential. The design of monitoring pro- 
grams should follow from a clear strategy, inte- 
grating informational needs, chemical, physical and 
biological processes, statistics, analytical aspects 
and specific (chemical or hydrological) features of 
the area to be monitored. A quality system should 
be devised and maintained by the organization and 
confirmed by the managing board. In compliance 
with this planning, quality management is neces- 
sary, implying strategic planning, the allocation of 
facilities and resources and the presence of a qual- 
ity system. The monitoring program of the Dutch 
Public Works Department was established to 
evaluate the effectiveness of measures to reduce 
pollution. Suspended particulate matter is collected 
with continuous flow centrifuges. Mytilus edulis 
are collected in the Eastern Scheldt and selected 
according to length. Three times a year, baskets 
with approximately a hundred individuals are 
translocated to fifteen stations. After six weeks, the 
baskets are collected and the samples are analyzed. 





Nutrients, trace metals, polychlorinated biphenyls, 
and polyaromatic hydrocarbons are tested for in 
the water column, sediment, and suspended partic- 
ulate matter, as well. (Brunone-PTT) 
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A national program, based on indicator species, for 
monitoring wildlife and its habitats has been set up 
in Denmark, in response to decades of severe envi- 
ronmental problems and degradation. It is a di- 
verse program covering many types of nature and 
run by many different institutions including both 
government agencies, county councils, universities 
and amateur organizations. The aim is to obtain a 
minimal coverage of the dominant types of land- 
scapes, supplemented by special attention to endan- 
gered species and habitats. Collaboration with 
other institutions and amateur organizations has 
pp given high priority. Together with the nation- 
“7 for environmental protection, a network 
xed stations for integrated monitoring both of 
Biotic and abiotic parameters has been established. 
(Brunone-PTT) 
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The main activities of the Federal Republic of 
Germany regarding the monitoring of the pollu- 
tion of the North Sea and the Baltic Sea include a 
joint measuring program of Federal and State insti- 
tutions in the North Sea; monitoring programs of 
the Deutsches Hydrographisches Institut (DHI) in 
the North Sea and the Baltic Sea; and the biologi- 
cal monitoring program of the Institut fur Meers- 
kunde at the University of Kiel in the Baltic Sea. 
DHI monitoring includes the description of the 
distribution of substances or groups of substances, 
the assessment of the existing condition of a specif- 
ic substance or group of substances, and the de- 
scription of the temporal and spatial variation of 
the distribution of a substance or a group of sub- 
stances. These monitored substances may include 
nutrients and oxygen, heavy metals in seawater 
and the sediment, halogenated hydrocarbons, pe- 
troleum hydrocarbons, temperature and salinity. 
Other research projects include the circulation and 
residence time of pollutants in the North Sea, and 
the eutrophication of the North Sea and the Baltic 
Sea. Nitrate and phosphate loads have increased 
drastically, and so has the phytoplankton biomass. 
To control this nutrient inflow, phosphate and 
nitrate inputs from local sewage treatment plants 
are to be limited by more stringent regulations as 
of 1989. (Brunone-PTT) 
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SEABIRDS AS MONITOR ORGANISMS OF 
CONTAMINANTS ALONG THE GERMAN 
NORTH SEA COAST. 


Institut fuer Vogelforschung, Wilhelmshaven 


Helgolaender Meeresuntersuchungen HEMEDC, 
Vol. 43, No. 3/4, p 395-403, 1989. 3 fig, 39 ref. 
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In the 1980s, significant regional, interspecific and 
annual differences in contamination with toxic 
chemicals were found in eggs of breeding birds 
along the German North Sea coast. In some re- 
gions, residue levels approached a range endanger- 
ing breeding success, especially in terns. In 1987, a 
three-year monitoring program for common tern 
Sterna hirundo and oystercatcher Haematopus os- 
tralegus was started, in order to recognize such 
contamination trends. Eggs from nine to fourteen 
areas along the coast are now being analyzed for 
chlorganic residues and mercury. First results on 
geographical and year-to-year variation are ~ 
sented here. The advantages of seabird e 
spatial and temporal monitors of marine po he 
include their origination in a defined area and year, 
their reflection of the contamination of breeding 
females; thus, seasonal variation is reduced. It is 
suggested that a shore-breeding bird species be 
included in the European monitoring program. 
(Author’s abstract) 


CHEMICAL MONITORING IN THE DUTCH 
WADDEN SEA BY MEANS OF BENTHIC IN- 
VERTEBRATES AND FISH. 

Ministry of Transport and Public Works, The 
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Helgolaender Meeresuntersuchungen HEMEDC, 
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In monitoring, it is of utmost importance to care- 
fully define the purpose, the sampling strategy, as 
well as the analytical chemical and statistical re- 
quirements. Surveys are appropriate for describing 
the geographical variation in environmental con- 
taminant levels. Repeated surveys and recurrent 
data collection at permanent locations provide 
means of detecting temporal trends. Results are 
presented here of surveys on pollution by trace 
metals, polychlorinated biphenyls and organoch- 
lorine pesticides in the Ems Estuary and Dutch 
Wadden Sea using Mytilus edulis, Mya arenaria, 
Arenicola marina, Nereis diversicolor and Cran- 
gon crangon as test organisms. Trends towards 
decreasing pollution by mercury are illustrated by 
monitoring data on Mytilus edulis and Zoarces 
viviparus. The results of chemical monitoring in 
organisms may be interpreted only in terms of the 
biological effects on the basis of relevant toxico- 
logical knowledge and/or additional bio-assays. 
(Author’s abstract) 
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A general simulation model developed for the Ems 
estuary (a part of the Wadden Sea), to describe the 
main carbon flow through the foodweb, was ap- 
plied for monitoring purposes. In this model, the 
estuary is divided into five compartments, in each 
of which a pelagic, an epibenthic and a benthic 
submodel operates. A transport model regulates 
the distribution of dissolved and particulate sub- 
stances over the area. Two parameters that partly 
regulate the carbon flow are the concentrations of 
phosphate and of the particles (turbidity) in the 
water. From the sensitivity analyses for phosphate 
and turbidity it can be concluded that the relative 
effects of changes in turbidity and changes in the 
influx of rece vd from the rivers are large in the 
upper reaches and small in the lowest reaches of 
the estuary. This is due to the increasing influence 
of the coastal waters in the lower reaches. These 
results indicate that the reaches, which represent 
the beginning and the end of a gradient in the 
estuary, are also very suitable for monitoring the 
quality status of this estuary in terms of production 
and standing stock of groups of organisms. Moni- 
tored data from the boundaries (sea and rivers) of 
these ecosystems should be used as input in simula- 
tion models. Moreover, it is possible to use simula- 
tion models to generate new ideas on the function- 
ing of estuarine ecosystems under changing envi- 
ronmental conditions and to help administrators to 
decide on specific future management strategies. 
(Author’s abstract) 
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POLYCYCLIC AROMATIC HYDROCARBONS 
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S. Yu. 
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The occurrence of polycyclic aromatic 
hydrocarbons(PAH) in the marine environment is 
a matter of concern. A method for determining 
PAH’s in marine sediments was developed and 
used to analyze samples from Tokyo Bay. Marine 
sediments are extracted with a benzene methanol 
mixture in a Soxhlet extractor. The PAH fraction 
is trapped on a silica gel column. The non-PAH 
fraction is removed from the column with n- 
hexane. The PAH fraction is eluted with a benzene 
n-hexane mixture. The PAH fraction is purified on 
a Sephadex LH-40 column and eluted with a ben- 
zene methanol mixture. The determination is com- 
pleted by gas chromatograph-mass spectrometry. 
The carrier gas is helium. The oven program rises 
rapidly from 60 deg. C to 120 deg. C and then 
slowly to 305 deg. C. Recoveries of standards 
made up of PAH compounds range from 72% to 
101% for this paper. Twenty polycyclic aromatic 
hydrocarbons have been separated and analyzed in 
surface sediments from Tokyo Bay by this method. 
(King-PTT) 
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pollutants, *Sediment contamination, *Tin, Lake 
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Concentrations of inorganic, methyltin and butyl- 
tin compounds were quantified by a hydride deri- 
vatization/atomic absorption technique for eleven 
short sediment cores sampled from Lake Maryut, 
Alexandria, Egypt. All samples contained inorgan- 
ic Sn concentrations ranging from 1875 to 8190 
ng/g dw, the highest levels occurring in the east- 
ern portion of the lake. Methyltin concentrations 
were also highest in the eastern lake, decreasing 
considerably in the western lake. Monomethyltins 
and dimethyltins were found at all sites, the former 
species being the highest in concentration. Tri- 
methyltin was much lower than either, and was 
absent from four out of 11 sites. An opposite trend 
was observed for the butyltin species, their concen- 
tration being highest in the west lake, decreasing 
eastward. Monobutyltin and dibutyltin were 
almost equal in concentration. Although tributyltin 
was absent from one site in the lake, it was much 
higher in concentration than the two other species, 
particularly in the western lake. In general, meth- 
yltin and butyltin concentrations decreased with 
depth in the cores. Methyltin compounds appear to 
form within the lake mainly by methylation of 
inorganic Sn, and butyltin compounds are derived 
from anthropogenic sources. No significant corre- 
lations were found between organic C and concen- 
trations of methyltin species. A significant negative 
correlation was found between total butyltin con- 
centrations and organic C in surficial sediments. 
(Author’s abstract) 
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The impact of waste discharges on the dissolved 
oxygen (DO) of water bodies remains a central 
concern of environmental engineering. An estab- 
lished measure for the characterization of waste 
discharges is the biochemical oxygen demand 
(BOD). The tightening of dissolved oxygen stand- 
ards in recent years suggests the employment of an 
accurate predictive method of the BOD-DO con- 
ditions in streams. An advanced method should 
account for dispersion, which can be significant 
under transient loadings and attendant large con- 
centration gradients. Such a numerical algorithm is 
presented in this paper; it is based on the premise 
that advection is the dominant but not exclusive 
transport mechanism. The method is accurate (can 
resolve steep fronts), efficient, robust, and easy to 
implement. The proposed model has been validat- 
ed against exact and perturbation-derived analyti- 
cal solutions. It has been shown to perform well 
under quite severe transient source loadings, condi- 
tions in which the error of the classical Streeter- 
Phelps model is sizeable. (Author’s abstract) 
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Duckweed commonly refers to a group of floating, 
flowering plants of the family Lemnaceae. Duck- 


weed plants are fast growing and widely distribut- 
ed, and are easy to culture and to test. Some 
reports suggest that duckweed plants are tolerant 
to environmental toxicity. Other studies, however, 
indicate that duckweed plants are as sensitive to 
toxicity as other aquatic species. Duckweed plants 
are especially suitable for use in complex effluent 
bioassays, and for testing herbicide pollution in the 
aquatic environment, lake and river pollution, sedi- 
ment toxicity, and the like. Duckweed and algae 
represent different levels of complexity in the plant 
kingdom. They complement each other as phyto- 
toxicity test organisms, instead of mutually exclud- 
ing each other. Many duckweed species have been 
studied, primarily of the Lemna and Spirodela 
genera. Lemna minor and L. gibba have been 
recommended as standard test species. Differences 
in duckweed test methodology occur with regard 
to test types, test vessels, control tests, nutrient 
media, end points, and applications. (Author’s ab- 
stract) 
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Grain size and provenance are two of the most 
significant parameters controlling the sedimentary 
variability of trace metals which must be compen- 
sated for by any normalization procedure. Geo- 
chemical data show that Li can be used effectively 
to normalize for the natural granular and mineral- 
ogical variability of Cr, Cu, and Zn concentrations 
in eastern Canadian estuarine and coastal sedi- 
ments. The results demonstrate that Li normaliza- 
tion may have a universal application to silicate 
sediments: it is superior to Al for the normalization 
of the metal data from sediments derived mainly 
from the glacial erosion of crystalline rocks, and 
equal or superior to Al for those derived from non- 
crystalline rocks. Normalization of the natural 
trace metal variability with Li also provides a 
procedure to identify and estimate relative anthro- 
pogenic trace metal inputs to estuarine and coastal 
sediments. (Author’s abstract) 
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Methods to determine soluble concentrations of 
selenite, selenate, and organic selenium were evalu- 
ated on saturation extracts of soil samples collected 
from three sites on the Panoche Creek alluvial fan 
in the western San Joaquin Valley, California. The 
methods were used in combination with hybride- 
generation atomic absorption spectrometry for the 
detection of selenium, and included a selective 
chemical-digestion method and three chromatogra- 
phic methods using XAD-8 resin, Sep-Pak carbon- 
18 cartridge, and a combination of XAD-8 resin 
and activated charcoal. The chromatography 
methods isolate dissolved organic matter that can 
inhibit selenium detection by hybride-generation 


atomic absorption spectrometry. [solation of hy- 
drophobic organic matter with XAD-8 did not 
affect concentrations of selenite and selenate, and 
the isolated organic matter represents a minimal 
estimation of organic selenium. Ninety-eight per- 
cent of the selenium in the extracts was selenate 
and about 100% of the isolated organic selenium 
was associated with the humic acid fraction of 
dissolved organic matter. The depth distribution of 
selenium species in the soil saturation extracts sup- 
port a hypothesis that the distribution of soluble 
selenium and salinity in these soils is a result of 
evaporation from a shallow water table and leach- 
ing by irrigation water low in salinity and seleni- 
um. (Author’s abstract) 
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A commonly-used procedure for fractionation of 
metals in sediments was examined in order to de- 
termine whether redistribution of elements from 
one phase to another occurs during the extraction 
steps. Pure synthetic phases were added to por- 
tions of the sediments in order to provide fresh 
unoccupied sites for retention of any metals re- 
leased during extraction. The spiked sediments 
along with an unaltered sample were subjected to 
the fractionation procedure and results compared. 
No redistribution occurred for cadmium, copper or 
nickel. Some limited redistribution to oxide and 
organic phases was observed for chromium, lead 
and zinc. A large shift of manganese from the 
exchange complex to other phases was found for 
all samples. It is concluded that some redistribution 
does occur during the procedure and it would be 
difficult to quantify the extent. However, for most 
elements redistribution may not be sufficiently 
large to invalidate the method. (Author’s abstract) 
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Soil contamination. 


Using an ion-exchange separation procedure, 
metals in soil leachates from laboratory columns 





were separated into a portion consisting of simple 
cationic inorganic forms, and a second portion 
containing anionic organically-bound forms. Con- 
centrations of Al, Ca, Co, Cu, Fe Hg, K, Mg, Mn 
and Na in each of the separated fractions were 
determined by neutron activation analysis and/or 
atomic absorption spectroscopy. A range of behav- 
ior was observed, from metals that are generally 
present in inorganic forms (Ca, K, Mg, Na) to 
those that are usually found in association with 
soluble organic matter (Al, Fe, Hg). The typical 
behavior is consistent with established environ- 
mental classifications of elements. For metals that 
can exist in both inorganic and organic forms, 
species distribution is influenced by the pH and 
dissolved organic carbon (DOC) concentration in 
the water, with high DOC and high pH favoring 
the formation of organic complexes. The relation- 
ship between these factors and the concentration 
ratio of organic to inorganic forms of metal de- 
pends on the nature of the metal and is consistent 
with established classification of metals. (Author’s 
abstract) 
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OBSERVATIONS OF METHYLMERCURY IN 
PRECIPITATION. 

Battelle Marine Research Lab., Sequim, WA. 

N. S. Bloom, and C. J. Watras. 

Science of the Total Environment STENDL, Vol. 
87/88, p 199-207, November 1989. 2 fig, 2 tab, 22 
ref. 
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methods, Analytical techniques, Chemical analysis, 
Chemical speciation, Emission spectroscopy, Gas 
chromatography, Heavy metals, New York, Snow, 
Washington. 


Using a newly developed technique, methylmer- 
cury species were quantified in several precipita- 
tion and lake water samples. Mercury species are 
determined by aqueous-phase ethylation to the 
volatile dialkyl analogs, followed by cryogenic gas 
chromatography (GC) separation. Mercury-specif- 
ic detection by cold vapor atomic fluorescence 
spectrometry permits detection limits of about 0.1 
pg as Hg. Snow samples collected from north- 
central Wisconsin contained monomethylmercury 
levels of about 0.25 pM (0.05 ng/L Hg) and total 
mercury concentrations of 20 pM (4 ng/L Hg). A 
time series of rain samples collected during a storm 
passing over the North Olympic Peninsula in west- 
ern Washington State showed average monometh- 
ylmercury levels of 0.75 pM (0.15 ng/L Hg), with 
total mercury concentrations from 10 to 25 pM (2- 
5 ng/L Hg). Total mercury showed a strong wash- 
out effect over the course of the storm, while 
methylmercury appeared to show a diurnal pat- 
tern, with elevated levels during the daylight 
hours. No dimethylmercury was observed in any 
precipitation sample. Methylmercury was ob- 
served in most lakes studied, with a high of 3.1 pM 
(0.64 ng/L Hg) in Onadaga Lake, New York, and 
a low of less than 0.015 pM in Lake Crescent, 
located in the Olympic Mountains of Washington 
State. (Author’s abstract) 
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COPPER, ZINC, CADMIUM AND LEAD IN 
SURFACE WATERS OF LAKES ERIE AND ON- 
TARIO. 

Moss Landing Marine Labs., CA. 

For primary bibliographic entry see Field SB. 
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STUDIES ON INTERACTIONS BETWEEN 
COMPONENTS OF ELECTROPLATING IN- 
DUSTRY WASTES: INFLUENCE OF NICKEL 
AND CALCIUM ON INTERACTIONS _ BE- 
TWEEN CADMIUM, COPPER, CHROMIUM 
AND ZINC. 

Institut National de la Sante et de la Recherche 
Medicale, Villeneuve d’Ascq (France). Microbe 
Ecotoxicology Unit 146. 

For primary bibliographic entry see Field 5B. 
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ANALYTICAL REFERENCE MATERIALS: 
Vill. DEVELOPMENT AND CERTIFICATION 
OF A NEW GREAT LAKES SEDIMENT REF- 
ERENCE MATERIAL FOR EIGHT TRACE 
METALS. 

National Water Research Inst., Burlington (Ontar- 
io). Research and Applications Branch. 

V. Cheam, K. I. Aasie, and A. S. Y. Chau. 
Science of the Total Environment STENDL, Vol. 
87/88, p 517-524, November 1989. 
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contamination, *Standards, *Trace metals, Ar- 
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trol, Iron, Laboratory methods, Lakes, Manganese, 
Mercury, Nickel, Quality control, Selenium, Zinc. 


A new Great Lakes sediment reference material 
was developed and certified. The new matrix, ana- 
lytes and concentrations differ from, but comple- 
ment, those spoon reported, thus enhancing 
diversity of the quality control samples and effec- 
tiveness of the overall quality assurance program 
at National Water Research Institute, Canada 
Center for Inland Waters. Using a multi-laboratory 
and multi-methodology approach, the certified 
values for total metals (micrograms/g except for 
Fe in %) were derived to be: 1264 +/-91 Mn, 6.0 
+/-0.4 Fe, 15.3 +/-1.7 Co, 52.0 +/-6.1 Ni, 1396 
+/-107 Zn, 18.8 +/-1.5 As, 1.15 +/-0.19 Se, and 
2.75 +/-0.28 Hg. (Author’s abstract) 
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REVERSAL OF PHENOL 
LENE EFFECTS ON 
TRACTION. 

Tennessee Technological Univ., Cookeville. 
Center for the Management, Utilization and Pro- 
tection of Water Resources. 

For primary bibliographic entry see Field 5C. 
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AND NAPHTHA- 
CILIATE CHEMOAT- 


ESTUARINE SEDIMENT BIOASSAY WITH 
OYSTER PEDIVELIGER LARVAE (CRASSOS- 
TREA GIGAS). 

District of Columbia Univ., 
Biology. 

H. L. Phelps, and K. A. Warner. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 2, p 197-204, 
February 1990. 4 fig, 1 tab, 13 ref. 


Washington. Dept. of 


Descriptors: *Analytical methods, *Bioassay, *Es- 
tuarine sediments, *Larvae, *Oysters, *Pollutant 
identification, *Sediment contamination, Baltimore 
Harbor, Copper, Mortality, Salinity, Sediment 
analysis, Shellfish, Toxicity. 


Conventional bulk analysis of chemicals in sedi- 
ments does not indicate bioavailability or toxicity; 
a need for a bioassay for estuarine sediment which 
is suitable for a wide range of salinities was identi- 
fied. The pediveliger larva of the Pacific oyster, 
Crassostrea gigas, was explored as a sediment bio- 
assay organism. Actively swimming larvae were 
incubated at 21 C with sediment and artificial sea 
water (A{W) for 96 hr. Some sediments were 
spiked with copper to make a toxic condition. 
Larva were then counted and separated by micros- 
copy into living, dead, and metamorphosed catego- 
ries. Mortality in ASW alone was 2.8%, and not 
significantly different from mortality in the pres- 
ence of control sediment. Sediment obtained from 
Baltimore Harbor was 100% toxic on the day of 
collection but produced only 44% and 12% mor- 
tality after storage for 1 week at 4 or 0 C, respec- 
tively. Copper spiked sediment caused increasing 
larval mortality with an LDSO of 313 mg/L of 
copper in the sorbing solution. In general, the 
metamorphosis bioassay had greater variability 
than did the toxicity bioassay. Advantages of the 
method include speed and ease of performance, 
good availability and minimal requirements of the 
test organism, suitability for sediment testing, and 
high sensitivity. (MacKeen-PTT) 
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USE OF CARBONYL IRON TO INDUCE IRON 
LOADING IN THE MUSSEL MYTILUS 
EDULIS. 


Murdoch Univ. (Western Australia). School of Bi- 
ological and Environmental Sciences. 

N. Bootsma, D. J. Macey, J. Webb, and V. Talbot. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 2, p 205-209, 
February 1990. 2 fig, 13 ref. 
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The use of carbonyl iron for the rapid, non-toxic 
iron loading of the mussel Mytilus edulis was in- 
vestigated. Such loading could subsequently be 
used for the determination of synergistic metal 
accumulation in mussels, a topic of considerable 
interest due to the use of mussels as an indicator 
organism for marine pollution testing. Mussels 
were maintained in well aerated sea water and 
were administered 10 mg/kg per day of carbonyl 
iron mixed with commercial fish food. Animals 
were removed at 0, 2, 4, 8, 12 and 16 days for 
analysis of iron by atomic absorption spectrophoto- 
metry. The kidney, hepatopancreas and , to a lesser 
extent, the gill, accumulated large amounts of iron 
in comparison to other organs such as the foot, 
gonad, mantle margin, and adductor and pedal 
muscles. On a total weight basis, by far the largest 
amount of iron was found in the hepatopancreas. 
After 2 days of iron loading, a significant increase 
in hepatopancreas iron concentration was ob- 
served, with peak iron levels seen at day 12. Iron 
levels in the hepatopancreas as high as 3.058 mg/g, 
15 times the median control level, were observed. 
This method of iron loading has considerable ad- 
vantages over those used previously in that a rela- 
tively high concentration of iron in a bioavailable 
form is maintained within the aquarium system. As 
such the use of carbonyl iron is recommended as 
the preferred form of iron loading in metabolic 
studies of metal interactions in the mussel M. 
edulis. Such studies may well prove invaluable if 
we are to improve our knowledge of this organism 
and its role as an indicator species. (MacKeen- 


PTT) 
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CHROMATOGRAPHIC AND MUTAGENIC 
ANALYSES OF = 1,2-DICHLOROPROPANE 
AND 1,3-DICHLOROPROPYLENE AND 
THEIR DEGRADATION PRODUCTS. 
Connecticut Univ., Storrs. Inst. of Water Re- 
sources. 
T. F. Connors, J. D. Stuart, and J. B. Cope. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 2, p 288-293, 
February 1990. 2 tab, 14 ref. 
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products. 


The extensive use of organohalogen soil fumigants 
has resulted in the contamination of some Con- 
necticut potable water supplies. The pesticide 
Vorlex was used extensively by farmers and con- 
tained predominantly 1,2-dichloropropane (1,2- 
DCP) up until 1983 and 1,3-dichloropropylene 
(1,3-DCP) thereafter. The chromatographic and 
mutagenic properties of the two compounds and 
their degradation products were investigated. The 
disappearance of 1,3-DCP was followed over time 
using EPA method 501.2; a half-life of 4.6 days 
was calculated. 3-chloroallyl alcohol (3-CAA), a 
hydrolysis product, was not detected in any of the 
eight samples of potable water tested. One sample 
contained 19 microg/L of 1,2-DCP, while levels of 
this compound in the remaining 7 samples were 0.7 
to 7.4 microg/I. 1,3-DCP was not detected in the 
samples. Cis and trans-3-CAA were found to be 
mutagenic when tested with Salmonella typhimur- 
ium strains TA100, 97 and 102, with SA9 activa- 
tion. (MacKeen-PTT) 
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USE OF LICHEN BIOMASS TO MONITOR 
DISSOLVED METALS IN NATURAL WATERS. 
McNeese State Univ., Lake Charles, LA. Dept. of 
Chemistry. 

J. N. Beck, and J. G. Ramelow. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 2, p 302-308, 
February 1990. 8 fig, 10 ref. 
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*Biomass, *Lichens, *Metals, *Path of pollutants, 
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absorption spectrophotometry, Bayou d’Inde, 
Bayous, Industrial wastes, Louisiana. 


The strong metal accumulating ability of lichen 
biomass from aqueous solutions led to a test of the 
material for monitoring dissolved metals in natural 
waters. Dissolved zinc, copper, lead, nickel, cadmi- 
um, iron, manganese, chromium and mercury in an 
industrially impacted bayou in southwestern Lou- 
isiana were studied by lichen biomonitors and com- 
pared with other studies of the same metals in 
periphyton and sediments from this waterway. 
Samples of the lichen Parmelia praesorediosa were 
collected from a remote site, washed, and suspend- 
ed at 10 sampling locations along the Bayou 
d’Inde, a tributary of the Calcasieu River. After 2 
weeks, the lichen material was digested and ana- 
lyzed by atomic absorption spectrophotometry. 
Concentrations of each metal appeared to increase 
going upstream from the mouth of the bayou until 
a maximum value was reached at station 5, after 
which a sudden drop was seen. Station 5 was 
particularly chosen because it is located just inside 
a well known industrial drainage ditch. Work with 
periphyton and surface sediments had also shown 
high levels of these metals at this location. (MacK- 
een-PTT) 
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RELATIONSHIP BETWEEN SERUM GOT OF 
CYPRINUS CARPIO AND BIOTIC INDEX OF 
DIATOM IN THE DIAGNOSIS OF WATER 
QUALITY. 

Liaoning Univ., Shenyang (China). Dept. of Biol- 


ogy. 

R. Zhou. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 844-850, 
June 1990. 3 fig, 1 tab, 5 ref. 
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The relationship between serum levels of gluta- 
mate-oxaloacetate transaminase (GOT) in carp 
(Cyprinus carpio) and diatom flora for determina- 
tion of water quality was studied for samples from 
15 sites along the Hunhe River and its tributaries in 
China. Carp were exposed to the water samples for 
48 hr before determination of serum GOT activity. 
Diatoms in the samples were classified and counted 
microscopically, and biotic indices were calculat- 
ed. As the degree of water pollution increased, 
based on proximity of the sampling site to industri- 
al cities, the serum GOT activity of carp increased, 
as did the diatom biotic index. Carp serum GOT 
appeared to be more sensitive to water pollution 
than the biotic index was. The relationship be- 
tween the activity of serum GOT and the biotic 
index appeared to be exponential. Thus, serum 
GOT of exposed carp may be used as a rapidly- 
determined indicator of water pollution. (MacK- 
een-PTT) 
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GAS CHROMATOGRAPHIC AND CAPILLARY 
GAS CHROMATOGRAPHIC/MASS SPECTRO- 
METRIC DETERMINATION OF ORGANIC 
SULFUR COMPOUNDS (OSCS) IN SEDIMENT 
FROM PORTS: SIGNIFICANCE OF THESE 
COMPOUNDS AS AN OIL POLLUTION 
INDEX. 

Okayama Univ. (Japan). Dept. of Public Health. 
M. Ogata, and K. Fujisawa. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 884-891, 


June 1990. 5 fig, 1 tab, 11 ref. 
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Organic sulfur compounds (OSCs) and polyaroma- 
tic hydrocarbons (PAHs) in sea sediments collect- 
ed in several ports facing Seto Inland Sea, Japan, 
were analyzed using a gas chromatographic/mass 
spectrometric (GC-MS) system. Organic com- 
pounds were extracted from each of the three 
sediment samples with n-hexane, chromatographed 
on a silica gel/alumina column, extracted with 
acetonitrile and analyzed by GC-MS. Gas chroma- 
tograms of the sea sediments contained a consider- 
able number of the same peaks which were present 
in the chromatograms of crude oil. GC-MS data 
indicated the presence of dibenzothiophene and its 
methyl derivatives in sediment, suggesting that 
sediments in the ports tested were polluted with 
dibenzothiophene containing crude oil. High con- 
centrations of the PAHs phenanthrene, fluoran- 
thene, pyrene, chrysene and benzo-(a)-pyrene were 
also detected in the sediments. The use of diben- 
zothiophene levels for monitoring oil pollution in 
the sea on suggested. (MacKeen-PTT) 
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EVALUATION OF TOXICITY OF RIVER SEDI- 
MENTS BY IN VITRO ENZYME INHIBITION, 
Science Univ. of Tokyo (Japan). Faculty of Phar- 
maceutical Sciences. 

M. Tabata, K. Ozawa, A. Ohtakara, H 
Nakabayashi, and S. Suzuki. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 892-899, 
June 1990. 2 fig, 2 tab, 17 ref. Ministry of Educa- 
tion, Science and Culture Grant 57030071. 
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ships, Enzyme activity, Japan, Tama River, Water 
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Sediments from the Tama and Ayase Rivers, 
Japan, were tested for the presence of toxic sub- 
stances by their ability to inhibit in vitro enzymatic 
activity of three enzymes: alkaline phosphatase 
(ALP), glucose-6-phosphate dehydrogenase (G-6- 
PDH) and beta-glucuronidase (beta-GL). Sedi- 
ments were dried, powdered, and extracted with 
organic solvents before testing for inhibition in the 
in vitro enzyme assays. Sediment extracts from the 
Tama River inhibited enzyme activities in a dose 
dependent manner. Hexane extracts inhibited only 
G-6-PDH, ethyl acetate extracts inhibited beta-GL 
and G-6-PDH, and methanol extracts inhibited the 
activities of all three enzymes. In the Ayase River, 
hexane extracts inhibited beta~GL and G-6-PDH, 
ethyl acetate extracts of sediments from the lower 
streams inhibited all three enzymes, and methanol 
extracts of sediments from the lower regions inhib- 
ited beta-GL and G-6-PDH. G-6-PDH was the 
most sensitive enzyme toward chemicals and was 
strongly inhibited by organochlorine. (MacKeen- 
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LEACHING POTENTIAL OF TWO INDUSTRI- 
AL SLUDGES: AN EVALUATION OF TOXICI- 
TY CHARACTERISTIC LEACHING POTEN- 
TIAL (TCLP) TEST. 

Camp, Dresser and McKee, Boston, MA. 

For primary bibliographic entry see Field 5B. 
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FRACTIONATION OF MUTAGENS FROM 
MUNICIPAL SLUDGE AND WASTEWATER. 
Battelle Pacific Northwest Labs., Richland, WA. 
C. W. Wright, D. L. Stewart, and W. C. Weimer. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-161491. 
Price codes: A04 in paper copy, AOI in microfiche. 


Report No. EPA/600/1-89/001, February 1989. 
57p, 11 fig, 18 tab, 12 ref, append. EPA Grant CR- 
812051-01-0. 
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A microbial mutagenic evaluation was conducted 
on 13 sewage sludge samples from various loca- 
tions in Texas and Washington state. The sewage 
sludge samples were air-dried followed by sequen- 
tial Soxhlet extraction with pentane, methylene 
chloride, and methanol. The organic extracts from 
three of the samples were further fractionated by 
normal phase high-pressure liquid chromatography 
(HPLC). The obtained extracts and fractions were 
bioassayed for microbial mutagenic response using 
the standard histidine reversion assay with Salmo- 
nella typhimurium strains TA98 and TA100, both 
with and without S9 metabolic activation. Extracts 
and fractions were chemically analyzed by high 
resolution gas chromatography (GC) using a varie- 
ty of element-specific detectors, gas chromatogra- 
phy/mass spectrometry (GC/MS), and _ liquid 
chromatography/mass spectrometry (LC/MS). 
The results of the microbial mutagenicity assays 
indicated the mutagenic response of all the extracts 
and fractions from the sewage sludge samples was 
low; no extract expressed more than 0.5 rever- 
tants/microgram and no fraction expressed > 1.2 
revertants/microgram in either strain, with or 
without metabolic activation. The mutagens of the 
sewage sludge samples were not clearly segregated 
either by the sequential solvent extraction or by 
the normal phase HPLC fractionation. The major 
components of the extracts by GC and GC/MS 
were fatty acids of carbon lengths of C14, C16, and 
C18. These compounds were the major compo- 
nents of the sewage sludge extracts, regardless of 
sample origin. Other components present were ele- 
mental sulfur, some unknown electron-capturing 
components, and some unknown nitrogen-contain- 
ing components. The same fatty acids were identi- 
fied in some of the HPLC fractions, along with a 
tentative identification of some benzenedicarboxy- 
lic acids. No known mutagens were identified. 
(Author’s abstract) 
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USEPA METHOD STUDY 36, SW-846 METH- 
ODS 8270/3510, GC/MS METHOD FOR SEMI- 
VOLATILE ORGANICS: CAPILLARY 
COLUMN TECHNIQUE; SEPARATORY 
FUNNEL LIQUID-LIQUID EXTRACTION. 
Bionetics Corp., Cincinnati, OH. 

K. W. Edgell. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-190581. 
Price codes: A13 in paper copy, A01 in microfiche. 
Report No. EPA/600/4-89/010, April 1989. 271p, 
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03-3254. 
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An interlaboratory collaborative study was con- 
ducted on SW-846 Methods 8270/3510 entitled 
‘GC/MS Method for Semivolatile Organics: Capil- 
lary Column Technique; Separatory Funnel 
Liquid-Liquid Extraction’ to determine the preci- 
sion and recovery of 59 semivolatile organic com- 
pounds in reagent water, groundwater and leach- 
ate. These methods include instructions for quality 
control, sample preparation, and analysis by gas 
chromatography mass spectrometry (GC/MS). 
The study design was based upon Youden’s non- 
replicate plan for collaborative tests of analytical 
methods. The test waters: reagent water, used as a 
control, groundwater, and hazardous waste leach- 
ate were spiked with 59 semivolatile compounds at 
six concentration levels (three Youden pairs). In 





the study of SW-846 Methods 8270/3510, ten lab- 
oratories extracted the test waters with methylene 
chloride, concentrated the extract to 1 ml and 
analyzed the extract for 59 semivolatile compounds 
by GC/MS. The results were analyzed using US 
EPA computer programs titled ‘Interlaboratory 
Method Validation Study’ (IMVS) which pro- 
duced measures of precision and recovery for the 
59 semivolatile compounds in each water type and 
compared the performance of the method between 
water types. For the entire project, the IMVS 
computer programs rejected 17% of the 10,620 
data points submitted. The percentage of rejected 
data did not vary significantly across water types. 
The pooled mean recovery for 58 compounds in 
reagent water, excluding 3-methylcholanthrene, 
was 77.9% with a standard deviation of 13.3%. 
Three compounds had recoveries < 60%. These 
were chlorobenzilate (26.9%), 7,12- 
dimethylbenz(a)anthracene (51.3%) and 1,3,5-trini- 
trobenzene (54.8%). The overall standard devi- 
ation expressed as the percent relative standard 
deviation (%RSD) across all analytes ranged from 
9% to 58% in the three waters tested, except for 3- 
methylcholanthrene at 104%. (Lantz-PTT) 
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UTILITY OF SURFACE-FLOATING CHIRON- 
OMIDAE PUPAL EXUVIAE IN ASSESSING 
THE IMPACT OF PCBS ON TWO STREAM 
COMMUNITIES. 

Kansas Univ., Lawrence. 

C. A. Wright. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-189757. 
Price codes: A03 in paper copy, AOI in microfiche. 
October 1988. 49p, 2 fig, 9 tab, 14 ref. 
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Surface-floating pupal exuviae of the midge family 
Chironomidae were collected from two stream 
systems with a known history of polychlorinated 
biphenyl (PCB) pollution. Sites from Holden, Mis- 
souri were separated into PCB absent and PCB 
present groups and their taxa were analyzed for 
differences in composition and abundance. The 
PCB absent sites had a higher total frequency of 
specimens and a higher total species richness than 
PCB present sites. Orthocladiini were present at 
every site except one in the PCB absent category 
whereas the PCB present category contained only 
two with Orthocladiini present. Scatterplots and 
correlations of taxa frequencies vs. PCB levels 
revealed specific taxa that may be more tolerant of 
PCBs than others. These taxa included Larsia sp., 
Einfeldia sp.gp.A, Dicrotendipes sp.1, Goeldichir- 
onomus holoprasinus, Glyptotendipes sp.gp.A, 
Paratanytarsus inopertus gp. and Procladius sublet- 
tei. (Author’s abstract) 
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NIWR INTERLABORATORY COMPARISON 
STUDIES NOS. 83/A-87/B: CONCLUSIONS. 
National Inst. for Water Research, Pretoria (South 
Africa). 

R. Smith. 

Available from the National Technical Information 
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Price codes: E05 in paper copy, E05 in microfiche. 
Research Report No. 672, 1987. 25p, 4 tab, 23 ref, 
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The third of the National Institute for Water Re- 
search’s (NIWR) series of interlaboratory compari- 
son studies involving southern African laboratories 
engaged in water and wastewater analysis has been 
completed. The program consisted of eleven major 
studies involving the analysis of drinking, waste 
and synthetic waters, as well as a river sediment 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


and a sewage sludge, for a total of 48 different 
determinands. These determinands include: a varie- 
ty of heavy metals, pH, Kjeldahl N, total phospho- 
rus, and volatile organic compounds. Two ‘follow- 
up’ studies involved the analysis of synthetic and 
wastewater for: (a) calcium, magnesium, total 
hardness; and (b) phenols. Results from the study 
involving the determination of total alkalinity 
show a positive bias in the case of results obtained 
by laboratories using methyl orange as an indica- 
tor, and it was recommended that the methyl red/ 
bromocresol green mixed indicator should be used 
instead. On major cations and anions, the addition 
of 50 mg/L P to samples using 53 and 40 mg/L 
Ca, respectively, all but two of the fifteen laborato- 
ries employing the EDTA titration method experi- 
enced difficulty with the determination of Ca, ob- 
taining either excessively high or low results, indi- 
cating that this high amount of phosphate can 
cause problems in the EDTA titration of water for 
Ca and total hardness. The results obtained from 
the determination of phenols showed comparative- 
ly poor precision and further investigation was 
recommended. Ion exchange chromatography is 
increasingly being employed in water analysis lab- 
oratories, mainly for the simultaneous determina- 
tion of some or all of fluoride, chloride, bromide, 
sulfate, phosphate, nitrate and nitrite. This interla- 
boratory comparison study shows the technique to 
be particularly reliable for sulfate, chloride and 
phosphate determinations. Inductively-coupled 
plasma optical emission spectroscopy was em- 
ployed by several laboratories for the determina- 
tion of trace metals and also boron. Despite the 
excellent results obtained by users of this tech- 
nique, high instrumentation costs presently limit its 
use to all but a few of the larger laboratories, and 
direct flame atomic absorption spectrometry must 
still be considered the method of choice for the 
determination of trace metals in water. (Lantz- 


) 
W90-11086 


CHARACTERIZATION OF LONG-TERM 
TOXIC EMISSIONS FROM MUNICIPAL 
SLUDGE INCINERATION--PROJECT PLAN 
AND STATUS. 

Radian Corp., Research Triangle Park, NC. 

R. M. Dykes, K. W. Barnett, M. A. Palazzolo, and 
H. E. Bostian. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 175-180. 2 tab, 1 ref. 


Descriptors: *Air pollution sources, *Hazard as- 
sessment, *Incineration, *Municipal wastes, *Pol- 
lutant identification, *Project planning, *Sludge 
disposal, *Sludge management, Clean Water Act, 
Compliance, Emissions testing, Fluidized bed proc- 
ess, Hearth process, Heavy metals, Organic com- 
pounds, Regulations, Sludge drying, Sludge treat- 
ment, Temperature, Toxicity. 


Emissions testing is to be conducted on four mu- 
nicipal sludge incinerators over longer periods of 
time than normal. Three municipal hearths and one 
fluid bed are to be included and testing is sched- 
uled during April, May, and June, 1987. Measure- 
ments are planned over the short term under 
smooth compliance testing type conditions and 
over longer times in order to include typical vary- 
ing conditions. Variations that might be encoun- 
tered include startup, shutdown, temperature ex- 
cursions, feed rate changes, and downtime during 
maintenance on part of the dewatering system. 
Metals and organics are both of interest, including 
products of incomplete combustion. Closing of ma- 
terial balances is desired when possible. The 
smooth operation results would be used in con- 
junction with regulations being proposed under 
Section 405 of the Clean Water Act. Data on 
varying conditions would permit the comparison 
of smooth operations and typical variations. Then 
it could be seen how the combination of both types 
of operation, which characterizes the average, dif- 
fers from best operation likely encountered in com- 
pliance testing. The present compliance testing 
conditions may be lower in emissions on the aver- 
age. The comparisons could point the way to more 
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realistic testing and regulating for the future. (See 
also W90-11091) (Author’s abstract) 
W90-11124 


EFFECT OF STRESS ON A FRESHWATER 
BENTHIC DETRITIVORE: SCOPE FOR 
GROWTH IN GAMMARUS PULEX. 

Sheffield Univ. (England). Dept. of Animal and 
Plant Sciences. 

L. Maltby, C. Naylor, and P. Calow. 
Ecotoxicology and Environmental Safety 
EESADV, Vol. 19, No. 3, p 285-291, June 1990. 5 
tab, 49 ref. Water Research Centre Contract 
CS4323RX. 


Descriptors: *Analytical methods, *Bioassay, 
*Bioindicators, *Energy, *Pollutant identification, 
*Scope for growth, *Water pollution effects, Am- 
monia, Amphipods, Benthic fauna, Chlorinated hy- 
drocarbons, Dissolved oxygen, Freshwater, Zinc. 


Scope for growth (SfG), a measure of energy 
balance (between food intake and metabolic 
output) within animals, has been used as an indica- 
tor of pollution stress in marine systems. However, 
it has not been used commonly in freshwater sys- 
tems. The sensitivity of SfG was investigated in 
Gammarus pulex, a benthic freshwater crustacean, 
under conditions often associated with pollution. 
The effects of four specific substances were investi- 
gated: a metal (zinc), an organic (3,4-dichloroani- 
line), and two dissolved gases (oxygen and ammo- 
nia). In all cases SfG was reduced by the stress, 
primarily due to a depression in energy intake. 
Only with ammonia was energy output (respira- 
tion) significantly affected. (See also W90-11160) 
(Author’s abstract) 

W90-11159 


FIELD DEPLOYMENT OF A SCOPE FOR 
GROWTH ASSAY INVOLVING GAMMARUS 
PULEX, A FRESHWATER BENTHIC INVER- 


TEBRATE. 

Sheffield Univ. (England). Dept. of Animal and 
Plant Sciences. 

L. Maltby, C. Naylor, and P. Calow. 


Ecotoxicology and Environmental Safety 
EESADYV, Vol. 19, No. 3, p 292-300, June 1990. 5 
fig, 5 tab, 11 ref. Water Research Centre Contract 
CS4323RX. 


Descriptors: ‘*Analytical methods, *Bioassay, 
*Bioindicators, *Mine wastes, *Pollutant identifi- 
cation, *Scope for growth, *Wastewater pollution, 
*Water pollution effects, Amphipods, Benthic 
fauna, Crags Stream, Crane Moor Dike, England, 
Field tests, Freshwater, Pendle Water. 


Scope for growth (SfG) is a measure of the energy 
balance of an animal (i.e. the difference between 
energy intake and metabolic output). The SfG of 
marine invertebrates, particularly the mussel Myti- 
lus edulis, has been successfully used as the basis of 
a field bioassay to detect a range of stresses both 
natural (temperature, food, salinity) and anthropo- 
genic (hydrocarbons, sewage sludge). SfG of the 
freshwater amphipod Gammarus pulex was found 
to be a sensitive indicator of stress under laborato- 
ry conditions. The method was deployed in three 
field trials, each consisting of a study site down- 
stream from an effluent input and an upstream 
reference site. The Pendle Water and Crane Moor 
Dike study sites were affected by sewage pollution 
whereas the Crags Stream study site was affected 
by both sewage and coal mine effluents. In every 
case, SfG was reduced at the downstream pollu- 
tion site compared with that at the reference site: 
0.43 versus 0.75 J/mg/day for the Pendle Water, 
0.25 versus 1.27 J/mg/day for Crane Moor Dike, 
and 0.56 versus 1.04 J/mg/day for Crags Stream. 
This reduction in SfG was the result of a decrease 
in energy intake (absorption) rather than an in- 
crease in energy expenditure (respiration). (See 
also W90-11159) (MacKeen-PTT) 

W90-11160 


USE OF PHYTOTOXICITY TESTS (COMMON 
DUCKWEED, CABBAGE, AND MILLET) FOR 
DETERMINING EFFLUENT TOXICITY. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

W. Wang, and J. M. Williams. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 1, p 45-58, January 1990. 
1 fig, 6 tab, 25 ref. 


Descriptors: *Industrial wastewater, *Laboratory 
methods, *Phytotoxicity, *Pollutant identification, 
*Toxicity, *Wastewater analysis, *Water pollution 
effects, Analytical methods, Chemical wastewater, 
Comparison studies, Duckweed, Effluents, Toxic 
wastes. 


The objective of the study was to use higher plants 
for detecting effluent toxicity. Eight effluent sam- 
ples were obtained from three industrial sources 
prior to their entry into a sewer system. The tests 
were the duckweed reproduction test, and root 
growth tests using cabbage and millet. The results 
of repeated phytotoxicity tests were reproducible. 
Of the three industrial sources, the effluent samples 
from a specialty chemical industry were the most 
toxic. For two samples from this source, the IC50 
values (the concentrations which caused 50% in- 
hibitory effect) for duckweed were less than 1.6% 
effluent concentration. The samples from an agri- 
cultural product utilization plant were the least 
toxic. For these samples, root growth tests failed to 
obtain ICSO values while the duckweed tests 
showed ICSO values of 91% and 43% effluent 
concentration. Among the three types of tests con- 
ducted, the duckweed reproduction test showed 
the greatest sensitivity to effluent toxicity, while 
root growth tests using cabbage and millet had 
mixed results. Duckweed is recommended as a part 
of a battery of tests for effluent toxicity. (Author’s 
abstract) 

W90-11164 


CHARACTERIZATION OF PHYTOTOXICITY 
OF METAL ENGRAVING EFFLUENT SAM- 
PLES. 

Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

For primary bibliographic entry see Field SC. 
W90-11165 


UPTAKE OF METAL IONS IN MOSS FROM 
ARTIFICIAL PRECIPITATION. 

Trondheim Univ. (Norway). Dept. of Chemistry. 
E. Gjengedal, and E. Steinnes. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 1, p 77-87, January 1990. 
3 fig, 3 tab, 17 ref. 


Descriptors: *Air pollution, *Analytical methods, 
*Atmospheric chemistry, *Bioaccumulation, *Fall- 
out, *Mosses, *Path of pollutants, *Pollutant iden- 
tification, *Precipitation, Anions, Cadmium, Ca- 
tions, Chemical analysis, Copper, Hydrogen ion 
concentration, Lead, Temperature effects, Water 
pollution sources, Zinc. 


The use of bryophytes as a monitoring agent for 
the determination of atmospheric fallout is based 
on the fact that the concentrations of many metals 
in the moss are closely correlated to atmospheric 
deposition. Uptake in Hylocomium splendens and 
Sphagnum fuscum of Zn, Cu, Cd and Pb from 
solutions of artificial precipitation at ambient con- 
centration levels was investigated. The primary 
objective was to study to what extent major ca- 
tions and possibly anions in the precipitation might 
affect the uptake by competition or possibly by 
complexing reactions. In addition, the effects on 
metal uptake of pH and temperature were studied. 
The uptake of Zn and Cu was lower from precipi- 
tation with a high content of seasalt. With increas- 
ing metal concentrations, increasing amounts of Zn 
and Cu accumulated in the moss. These observa- 
tions suggest that cations in the precipitation such 
as Na(+) and Mg(2+) may affect metal uptake by 
competition. Also, Cl(-) may possibly interfere by 
complexing reactions. Uptake of Zn and Cd was 
pH dependent. The uptake of all four metals in- 
creased with temperature. The results appear to be 
significant with respect to the interpretation of 
data from atmospheric deposition surveys based on 
moss analysis. (MacKeen-PTT) 

W90-11167 


USE OF MULTIPLE CRITERIA FOR EU- 
TROPHICATION ASSESSMENT OF COASTAL 
WATERS. 

University of the Aegean, Mytilene (Greece). 
Dept. of Environmental Studies. 

For primary bibliographic entry see Field 7C. 
W90-11168 


WATER QUALITY ASSESSMENT PROGRAMS 
IN AUSTRALIA DECIDING WHAT TO MEAS- 
URE, AND HOW AND WHERE TO USE 
BIOINDICATORS. 

Water Research Center, Canberra (Australia). 

For primary bibliographic entry see Field 7A. 
W90-11195 


USE OF BIOLOGICAL MONITORING IN THE 
ASSESSMENT OF EFFECTS OF MINING 
WASTES ON AQUATIC ECOSYSTEMS OF 
THE ALLIGATOR RIVERS REGION, TROPI- 
CAL NORTHERN AUSTRALIA. 

Office of the Supervising Scientist for the Alligator 
Rivers Region, Sydney (Australia). 

For primary bibliographic entry see Field 7A. 
W90-11196 


ZOOBENTHIC VARIABILITY ASSOCIATED 
WITH A FLOOD AND DROUGHT IN THE 
HAWKESBURY ESTUARY, NEW SOUTH 
WALES: SOME CONSEQUENCES FOR ENVI- 
RONMENTAL MONITORING. 

Australian Museum, Sydney. Invertebrate Div. 
For primary bibliographic entry see Field 2L. 
W90-11197 


RED SEA CORALS AS BIOMONITORS OF 
TRACE METAL POLLUTION. 

State Pollution Control Commission, Sydney (Aus- 
tralia). 

R. G. Hanna, and G. L. Muir. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 211-222, May 1990. 
1 fig, 7 tab, 20 ref. 


Descriptors: *Bioindicators, *Corals, *Path of pol- 
lutants, *Pollutant identification, *Red Sea, *Trace 
metals, *Water pollution, Aluminum, Boron, Cad- 
mium, Copper, Desalination plants, Heavy metals, 
Iron, Lead, Manganese, Mercury, Metals, Nickel, 
Saudi Arabia, Vanadium, Zinc. 


Red Sea corals have been found to be biomonitors 
of trace metal pollution. A comparative study was 
undertaken on three species from a polluted area 
near a desalination plant at Jeddah, Saudi Arabia 
and from an unpolluted area. The results show that 
corals take up trace elements from their aquatic 
environment and thereby act to record changes in 
the composition of the environment. Variations in 
the composition of skeletons and soft tissues of 
corals have been correlated with changes in sea 
water composition. The results of this study show 
that the boron, Fe, Mn and Al content of corals 
soft tissues and skeletal material were all higher for 
those corals from polluted areas compared to 
corals from unpolluted areas. The Cu, Zn, Cd, Pb, 
V, Ni, and Hg, mean concentrations in both skele- 
ton and soft tissues of corals from the polluted 
areas were higher than those of the corals from the 
control sites. (Mertz-PTT) 

W90-11199 


BIOMONITORING AND 
TAXONOMY. 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Ento- 
mology. 

For primary bibliographic entry see Field 7B. 
W90-11202 


INVERTEBRATE 


IMPORTANCE OF SITE SELECTION IN MON- 
ITORING THE MACROINVERTEBRATE 
COMMUNITIES OF THE YARRA RIVER, VIC- 
TORIA. 

Rural Water Commission of Victoria, Armadale 
(Australia). Water Quality Assessment Section. 
For primary bibliographic entry see Field 7A. 


W90-11204 


BIOLOGICAL MONITORING OF A PULP 
AND PAPER MILL WASTEWATER. 

Australian Paper Mfrs., Morwell. 

G. Scarlett, and J. Harris. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 335-345, May 1990. 
5 fig, 7 tab, 15 ref. 


Descriptors: *Bioindicators, *Monitoring, *Pulp 
and paper industry, *Wastewater disposal, *Water 
pollution effects, Australia, Biological properties, 
Chemical properties, Industrial wastewater, 
Rivers. 


Australian Paper Manufacturers operates an inte- 
grated pulp and paper mill on the banks of the 
Latrobe River is southeast Victoria, Australia. The 
plant generates around 55 million liters of 
wastewater daily which is discharged to the La- 
trobe River after extensive biological treatment. 
The physicochemical testing required under the 
Australian Environment Protection Authority li- 
cence helps gage the chemical effects of the Aus- 
tralian Paper Manufacturers wastewater on the 
Latrobe River, but it tells nothing about likely 
effects on the aquatic biota. The Australian Paper 
Manufacturers biomonitoring program was insti- 
gated to provide evidence of any effects of 
wastewater discharges on the river’s biota. The 
program has shown no adverse impact down- 
stream. The laboratory bioassays on fish and algae 
have recently given way to the river fauna surveys 
as the regular monitor of wastewater quality. It is 
intended to continue with regular river surveys 
using the river’s residents as indicators of water 
quality and future surveys will investigate reasons 
for the presently obscure variation in macroinver- 
tebrate populations. (Mertz-PTT) 

W90-11206 


RESIDUES OF ENDOSULFAN IN THE 
LIVERS OF WILD CATFISH FROM A 
COTTON GROWING AREA. 

Sydney Univ. (Australia). School of Biological 
Sciences. 

For primary bibliographic entry see Field 5B. 
W90-11207 


USE OF AUSTRALIAN CLADOCERANS TO 
GENERATE LIFE-CYCLE TOXICITY DATA. 
State Pollution Control Commission, Sydney (Aus- 
tralia). 

M. Julli, J. C. Chapman, and G. B. Thompson. 
Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 353-362, May 1990. 
6 tab, 11 ref. 


Descriptors: *Bioassay, *Bioindicators, *Data col- 
lections, *Data interpretation, *Water pollution ef- 
fects, *Waterfleas, Australia, Cladocerans, Labora- 
tory methods, Testing procedures. 


Cladocerans (or water-fleas) are important animals 
in freshwater ecosystems. They are widely used in 
toxicity tests because of their small sizes, ease of 
culture, and sensitivity to chemicals. They are par- 
ticularly suited to life-cycle tests because newly- 
hatched young can produce offspring in less than 
one week. Most data are available for European 
and North American species, and may not be ap- 
propriate to Australian conditions. Eight Austra- 
lian cladocerans were evaluated in three-brood 
life-cycle tests over 10 days or less. Species were 
evaluated by duration of life cycle, ease of han- 
dling, numbers of young produced in three broods, 
and stability in laboratory culture. Ceriodaphnia cf 
dubia was the best test species. The greatest 
number of young, the highest survival rate and the 
shortest time to produce three broods were 
achieved in filtered Sydney mains water, aged in 
the presence of fish, using blended trout pellets and 
alfalfa as food. (Author’s abstract) 

W90-11208 


EFFECT OF SUBLETHAL CONCENTRATIONS 
OF PHENOL ON SOME ENZYME ACTIVI- 





TIES AND BLOOD SUGAR LEVEL OF CARP 
(CYPRINUS CARPIO L). 

Jozsef Attila Univ., Szeged (Hungary). Dept. of 
Biochemistry. 

For primary bibliographic entry see Field SC. 
W90-11210 


DETECTION OF PHENOL-INDUCED SUB- 
CELLULAR ALTERATION BY ELECTRON MI- 
CROSCOPY IN THE LIVER AND PANCREAS 
OF CARP. 

Jozsef Attila Univ., Szeged (Hungary). Dept. of 
Zoology. 

I. Benedeczky, and J. Nemcsok. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 385-394, May 1990. 
10 fig, 18 ref. 


Descriptors: *Carp, *Electron microscopy, *Phen- 
ols, *Sublethal effects, *Water pollution effects, 
Cellular effects, Fish, Fish physiology, Laboratory 
methods, Toxicity. 


Phenol and its derivatives from industrial, agricul- 
tural and natural sources pass into the natural 
waters causing significant water pollution. To 
study the effects of phenol on fish, a sublethal dose 
(5 mg/L) of phenol was applied to carp under 
laboratory conditions. Liver and pancreas samples 
were taken at 24, 48, 72, and 96 hours for electron 
microscopy. The following alterations were mani- 
fested during the experiment: amitosis, irregular 
nuclear forms, decrease of chromatin, nucleolar 
segregation and numerous phagosomes and auto- 
phagic vacuoles in the cytoplasm. After 72 hours, 
large empty vacuoles also developed in the cells. 
The rough surface endoplasmic reticulum was 
often dilated, and the accumulation of paraprotein 
crystals in their lumen was also common. All these 
alterations prove the serious cytopathological ef- 
fects of phenol on the metabolism of parenchymal 
cells. (Mertz-PTT) 

Ww90-11211 


ANALYSIS OF MUTAGENIC ACTIVITY OF 
BIOHAZARDOUS ORGANICS IN KANAWHA 
RIVER SEDIMENTS. 

West Virginia Univ., Morgantown. Water Re- 
search Inst. 

A. R. White, and M. C. Waldron. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-191529/ 
AS. Price codes: A03 in paper copy, AOI in micro- 
fiche. Completion Report, Project WV87-02, 1988. 
l6p, 7 fig. USGS Contract 14-08-0001-G1457. 
USGS Project G1457-02. 


Descriptors: *Bioassay, *Bioindicators, *Chemical 
wastes, *Kanawha River, *Mutagens, *Pollutant 
identification, *Sediment analysis, Ames test, 
Armour River, Organic compounds, Organic 
wastes, Pocatalico River, Rivers, Sediments, Sister 
chromatid exchange, Toxins, West Virginia. 


Residual chemical contamination of Kanawha 
River sediments may constitute a health hazard. 
Sediment cores have been analyzed using a cou- 
pled bioassay/chemical fractionation procedure. 
Both bacterial mutagenicity and sister chromatid 
exchange (SCE) analyses were conducted on sedi- 
ment samples. Pocatalico River sediment extracts 
showed no response in either the bacterial mutage- 
nicity assay or SCE assay. Extracts from Armour 
Creek and the Kanawha River induced mutageni- 
cities in the presence of S9 enzymes. The same 
extracts produced a significant increase in human 
chromosomal cross-over events. (USGS) 
W90-11250 


SELECTED QUALITY ASSURANCE DATA 
FOR WATER SAMPLES COLLECTED BY THE 
U.S. GEOLOGICAL SURVEY, IDAHO NA- 
TIONAL ENGINEERING LABORATORY, 
IDAHO, 1980 TO 1988. 

Geological Survey, Idaho Falls, ID. Water Re- 
sources Div. 

S. J. Wegner. 

Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4168, 
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1929. 91p, 4 fig, 24 tab, 13 ref. 


Descriptors: *Idaho, *Idaho National Engineering 
Laboratory, *Pollutant identification, *Quality 
control, *Radioactive wastes, *Water analysis, 
*Water quality, Statistics. 


Multiple water samples from 115 wells and 3 sur- 
face water sites were collected between 1980 and 
1988 for the ongoing quality assurance program at 
the Idaho National Engineering Laboratory. The 
reported results from the six laboratories involved 
were analyzed for agreement using descriptive sta- 
tistics. The constituents and properties included: 
tritium, plutonium-238, plutonium-239, -240 (undi- 
vided), strontium-90, americium-241, cesium-137, 
total dissolved chromium, selected dissolved trace 
metals, sodium, chloride, nitrate, selected purgea- 
ble organic compounds, and specific conductance. 
Agreement could not be calculated for purgeable 
organic compounds, trace metals, some nitrates 
and blank sample analyses because analytical un- 
certainties were not consistently reported. Howev- 
er, differences between results for most of these 
data were calculated. The blank samples were not 
analyzed for differences. The laboratory results 
analyzed using descriptive statistics showed a 
median agreement between all useable data pairs of 
95%. (USGS) 

W90-11262 


APPARENT EFFECTS THRESHOLD AP- 
PROACH. 

PTI Environmental Services, Bellevue, WA. 

R. Barrick, and H. Beller. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-217913. 
Price codes: A04 in paper copy, A01 in microfiche. 
Briefing Report to the EPA Science Advisory 
Board. Report No. EPA 910/9-89-013, September 
1988. 57p, 7 fig, 7 tab, 55 ref. EPA Contract 68-03- 
3534. 


Descriptors: *Apparent Effects Threshold, *Bioas- 
say, *Bioindicators, *Environmental policy, *Pop- 
ulation density, *Puget Sound, *Washington, 
*Water pollution effects, Biological studies, Chem- 
ical analysis, Environmental protection, Manage- 
ment planning. 


The Apparent Effects Threshold (AET) approach 
is a tool for deriving empirical sediment quality 
values for a range of biological indicators used to 
assess contaminated sediments. An AET is defined 
as the sediment concentration of a given chemical 
above which statistically significant (P < or = 
0.05) biological effects (e.g., depressions in the 
abundances of indigenous benthic infauna) are 
always expected. If any chemical exceeds its AET 
for a particular biological indicator, an adverse 
biological effect is predicted for that indicator. If 
all chemical concentrations are below their AET 
for a particular biological indicator, then no ad- 
verse effect is predicted. The calculation of AET 
for each chemical and biological indicator is 
straightforward: (1) collect matched chemical and 
biological effects data; (2) identify impacted and 
nonimpacted stations; (3) identify AET using only 
nonimpacted stations; (4) check for preliminary 
AET; and (5) repeat steps 1-4 for each biological 
indicator. The AET has been used to develop 
sediment quality values for 58 chemicals in Puget 
Sound. The AET database incorporated approxi- 
mately 300 samples from 13 embayments in Puget 
Sound (including 287 amphipod bioassay stations, 
201 benthic infauna stations, 56 oyster larvae bioas- 
say stations, and 50 Microtox bioassay stations). In 
this database, AET were 85-96% reliable in pre- 
dicting adverse effects when they do occur and in 
not predicting adverse effects when none were 
observed. AET values are currently being used to 
make contaminated sediment management deci- 
sions in a variety of regulatory programs. The 
State of Washington is considering using the AET 
approach as a basis for setting state sediment qual- 
ity standards. This report was prepared for Region 
10 for submission to EPA’s Science Advisory 
Board. The region requested that the Board con- 
duct a critical scientific review of the AET 
method. The briefing report contains further de- 
tails about the method and guidelines for AET 
generation. (Lantz-PTT) 
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W90-11268 


IMPROVED LUMINESCENCE TECHNIQUE 
FOR SCREENING AROMATIC CONTAMI- 
NANTS IN ENVIRONMENTAL SAMPLES. 

Oak Ridge National Lab., TN. Health and Safety 
Research Div. 

R. B. Gammage, G. H. Miller, J. W. Haas, and T. 
Vo-Dinh. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE89-003928. 
Price codes: A02 in paper copy, AOI in microfiche. 
Report No. CONF-8010133--4, (1989). 8p, 5 fig, 7 
ref. DOE Contract DE-C05-840R21400. 


Descriptors: *Aromatic compounds, *Groundwat- 
er quality, *Luminescence, *Pollutant identifica- 
tion, *Water quality, Chemical analysis, Laborato- 
ry methods, Monitoring, Organic compounds, Po- 
lycyclic aromatic hydrocarbons. 


The sensitive spectroscopic technique of synchro- 
nous fluorescence (SF) is readily applied to screen- 
ing environmental samples for semi-volatile aro- 
matic contaminants. The technique is applicable to 
water and soil samples, either directly as water or 
as solvent extracts. This screening technique per- 
mits identification of semi-volatile EPA priority 
pollutants or groups of pollutants, such as polynu- 
clear aromatic (PNA) hydrocarbons of common 
ring size, in key environmental samples. Converse- 
ly, negligibly contaminated samples requiring no 
further analyses and expense can be screened out. 
A coarse ranking of a series of groundwater sam- 
ples can, therefore, be made according to the PNA 
content. A semi-quantitative estimate of the total 
PNA content of several groundwater samples was 
made by referencing SF to NBS standards for 
sixteen PNA compounds. Qualitative differences in 
the composition of fluorescing constituents could 
be discerned quite readily. This can property can 
therefore permit monitoring of groundwater peri- 
odically to detect the appearance or disappearance 
of specific entities. (Lantz-PTT) 

W90-11341 


NIWR INTERLABORATORY COMPARISON 
STUDY NO. 87/A: DETERMINATION OF 
SOAP, OIL AND GREASE AND NIWR INTER- 
LABORATORY COMPARISON STUDY NO. 
87/B: DETERMINATION OF VARIOUS 
ANIONS BY ION CHROMATOGRAPHY - 
EVALUATION OF RESULTS. 

National Inst. for Water Research, Pretoria (South 
Africa). 

R. Smith, and A. V. Paxton. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-177794. 
Price codes: E06 in paper copy, E01 in micro- 
fiches. CSIR Research Report No. 658, 1987. 3 fig, 
13 tab, 7 ref. 


Descriptors: *Chemical analysis, *Data acquisition, 
*Ion exchange chromatography, *Laboratory 
methods, *Pollutant identification, *Water analy- 
sis, Bromides, Chlorides, Detergents, Fluorides, 
Grease, Nitrates, Nitrites, Oil, Phosphates, Soaps, 
Spectrophotometry, Sulfates. 


Studies 87/A and 87/B form part of the National 
Institute for Water Research’s series of interlabora- 
tory comparison studies involving southern Afri- 
can laboratories engaged in water and wastewater 
analysis, and are concerned with (1) the analysis of 
two wastewater samples for soap, oil and grease, 
and (2) the analysis, by means of ion chromatogra- 
phy, of two synthetic water, two tap water and 
two secondary sewage effluent samples for chlo- 
ride, fluoride, bromide, sulfate, phosphate, nitrate 
and nitrite. Results from study no. 87/A highlight- 
ed the difficulty in obtaining adequately reliable 
results, using gravimetric methods, on samples 
with concentrations of soap, oil and grease around 
the maximum level of 2.5 mg/L of the ‘General’ 
Standard of the Department of Water Affairs Re- 
gional Standard for Industrial Effluents. Consider- 
ation of an infrared technique for the determina- 
tion of this parameter is recommended. Results 
from study no. 87/B showed ion chromatography 
to be acceptable for the determination of chloride, 
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sulfate, phosphate, and possibly nitrate and nitrite, 
in drinking water and wastewater. (Author’s ab- 
stract) 

W90-11347 


DEVELOPMENT OF A METHOD FOR THE 
DETECTION OF HEAVY METALS DIS- 
CHARGES INTO THE SEWER SYSTEM 
(METHODENENTWICKLUNG ZUM EINFA- 
CHEN N. 


ACHWEIS SCHWERMETALLHAL- 
TIGER EINLEITUNGEN INS OFFENTLICHE 
KANALNETZ MITTELS SIELHAUTUNTERSU- 
CHUNGEN). 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 
B. Gutekunst. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE89-770289. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Final Report No. NP-9770289, March 1988. 67p, 
18 fig, 15 tab, 42 ref. English summary. 


Descriptors: *Heavy metals, *Path of pollutants, 
*Pollutant identification, *Water pollution sources, 
Agricultural runoff, Bioaccumulation, Biomass, 
Cadmium, Copper, Fate of pollutants, Hydrogen 
ion concentration, Lead, Nickel, Zinc. 


Often the agricultural use of municipal sludge is 
inhibited due to the heavy metals content, which 
exceed the values of the municipal sludge decree 
(Klarschl ver ig) standards. This sludge 
contamination can only be reduced if heavy metal 
containing runoffs are avoided. An effective 
method such as the registration and control of 
wastewater runoff is therefore necessary. Analysis 
of sewer slime, a biofilm that grows on the inner 
surface of wastewater canals, is another method to 
localize heavy metals laden runoff. Results of the 
biological and the chemical analysis of several 
sewer slimes from different regions are presented 
and the accumulation of Cd, Cu, Ni, Pb and Zn in 
sewer slimes at different chemical conditions (pH, 
metal and slime concentrations) is investigated. 
The accumulation rate of these pollutants may 
reach 90%. The affinity of the slime toward metals 
decreases following this pattern: Pb > Cu > Cd 
> Zn > Ni. The attachment of metals on the 
biomass was found to be generally reversible, with 
sequentional leaching indicating that > 70% of the 
Cd, Cu and Pb is tightly bound. Ni and Zn were 
found as more soluble species. Remobilization of 
heavy metals is possible in acidic conditions in the 
presence of chelating agents. The growth of the 
biofilm is dependent on the nutrient content of the 
wastewater and its flow rate. (Author’s abstract) 
W90-11348 








AVAILABILITY, ADEQUACY, AND COMPA- 
RABILITY OF TESTING PROCEDURES FOR 
THE ANALYSIS OF POLLUTANTS ESTAB- 
LISHED UNDER SECTION 304H) OF THE 
— WATER POLLUTION CONTROL 
ACT. 

Environmental Monitoring Systems Lab., Cincin- 
nati, OH. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-152490. 
Price codes: A10 in paper copy, AO1 in microfiche. 
Report No. 600/9-87/030, September 1988. 220p, 2 
fig, 51 tab, 94 ref, append. EPA Contract No. 68- 
01-3410, WA 19. 


Descriptors: *Laboratory methods, *Legislation, 
*Pollutant identification, *Standards, *Water Qual- 
ity Act, Federal Water Pollution Control Act, 
Monitoring, Water pollution control. 


Section 518 of the Water Quality Act of 1987, 
directed the United States Environmental Protec- 
tion Agency (USEPA) to study the availability and 
adequacy of field and laboratory test procedures 
and methods to support the provisions of the Act. 
It also requested that the Agency study the compa- 
rability of laboratory tests procedures among 
major federal environmental programs. In this 
study: (1) monitoring requirements of the Federal 
Water Pollution Control Act (FWPCA) and other 
environmental legislation were reviewed; (2) test 
procedures in 40 CFR 136 were evaluated to deter- 
mine the degree to which they support the 


FWPCA monitoring ye teva (3) the adequa- 
cy and comparability of quality assurance/quality 
control programs (QAQC) to support the FWPCA 
were evaluated. The major findings and recom- 
mendations resulting from this study were: (1) the 
test procedures in 40 CFR 136 for the chemical 
analysis of priority toxic pollutants are adequate 
and comparable to test procedures established to 
support other environmental legislation; (2) the test 
procedures in 40 CFR 136 need to be expanded to 
respond to the increased emphasis on human health 
risk assessment and water-quality-based controls, 
and provide methods for domestic sludges, sedi- 
ments, and biological tissues. (Author’s abstract) 
W90-11355 


DETERMINATION OF LEWISITE CONTAMI- 
NATION IN ENVIRONMENTAL WATERS BY 
HIGH-PERFORMANCE LIQUID CHROMA- 
TOGRAPHY. 

Aberdeen Proving Ground, MD. 

P. C. Bossle, M. W. Ellzy, and J. J. Martin. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A206 000. 
Price codes: AO3 in paper copy, AOI in microfiche. 
Report No. CRDEC-TR-042, January 1989. 13p, 5 
fig, 5 ref. 


Descriptors: *Chemical analysis, *High perform- 
ance liquid chromatography, *Laboratory meth- 
ods, *Lewisite, *Pollutant identification, Chloro- 
vinylarsonous acid, Electrochemistry, Liquid chro- 
matography, Spectrophotometry. 


Lewisite is hydrolyzed rapidly and quantitatively 
in water to the stable, water soluble, and highly 
toxic derivative, 2-chlorovinylarsonous acid 
(CVAA). Consequently, the amount of pre-existing 
Lewisite that was present in a sample is determined 
by analyzing for CVAA. Reverse phase high per- 
formance liquid chromatography (RPLC) with ul- 
traviolet (UV) and electrochemical (EC) detection 
describes a new method to directly analyze for 
trace amounts of CVAA in aqueous matrices. The 
application of this method to the analysis of 
CVAA in soil and groundwater is demonstrated. 
Separations in this study were carried out on a C- 
18 bonded silica column using an isocratic mobile 
phase consisting of 3% acetonitrile/97% 0.1 M 
ammonium acetate buffer (ph 5.0). CVAA was 
detected spectrophotometrically at 225 nm (Log E 
= 3.63) and electrochemically using a glassy 
carbon working electrode at +980 mV versus Ag/ 
Ag Cl. CVAA peak identity was corroborated by 
oxidative derivatization (H202) to 2-chlorovinylar- 
sonous acid. The minimum detectable amount of 
CVAA was 2 ng. (Author’s abstract) 

W90-11357 


QUALITY OF RECREATIONAL WATERS: 


CURRENT KNOWLEDGE 
SPECTIVES. 

Universidad Politecnica de Cataluna, Barcelona 
(Spain). School of Civil Engineering. 

R. Mujeriego. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume I. Proceedings of the 
IAWPRC Conference held in Guildford, U.K., 
April 17-20, 1989. Pergamon Press, Inc., New 
York. 1989. p 71-85. 3 tab, 26 ref. 


FUTURE PER- 


Descriptors: *Monitoring, *Recreation, *Swim- 
ming, *Water quality, *Water quality trends, 
Future planning, International commissions, Medi- 
terranean Sea, Microorganisms, Quality control, 
Tourism. 


Progress has been made during the last decade on 
the techniques for monitoring the microbiological 
quality of bathing waters. The statistical interpreta- 
tion of experimental results, the quality control of 
microbiological laboratories and the selection of 
appropriate culture media are some of the essential 
components to be considered. Although the latest 
summary report prepared by the Commission of 
the European Communities represents a major ad- 
vance in the implementation of Directive 76/160, 
concerning the quality of bathing waters, there is a 
need for a more homogeneous and consistent eval- 
uation of such waters. It is necessary that laborato- 
ries in charge of microbiological analyses of bath- 
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ing water be subject to a permanent quality pro- 
gram to ensure that their results are reliable and 
comparable. Bathing water quality is one of the 
main factors responsible for attracting tourists to 
the Mediferranean coasts. Programs for the promo- 
tion and certification of bathing areas, such as the 
European Blue Flag, have to rely on a sound 
assessment of water quality. (See also W90-11403) 
(Author’s abstract) 

W90-11410 


SELENIUM IN AQUEOUS ro ge Be THE 
IMPOSSIBILITY OF OBTAINING 

USING A PLATINUM NELEC. 
TRODE, WITH IMPLICATIONS FOR MODEL- 
ING OF NATURAL WATERS. 
Colorado Univ. at Boulder. Dept. of Geological 
Sciences. 
D. R. Runnells, and R. D. Lindberg. 
Geology GLGYBA, Vol. 18, No. 3, p 212-215, 
March 1990. 3 fig, 24 ref. EPRI Exploratory Re- 
search Contract 8000-16. 


Descriptors: *Chemical analysis, *Chemical specia- 
tion, *Measuring instruments, *Oxidation-reduc- 
tion potential, *Selenium, *Water analysis, *Water 
chemistry, Electrodes, Geochemistry. 


Oxidation-reduction reactions are clearly major 
controlling factors in the geochemical and environ- 
mental behavior of selenium (Se). Predictions of its 
solubility and aqueous speciation must include 
some measure of the redox status (Eh or pH) of the 
system. However, laboratory experiments showed 
that even at high concentrations of Se, and over a 
wide range of pH, the platinum (Pt) electrode is 
completely insensitive to the relative abundances 
of dissolved Se(VI) and Se(IV). The platinum elec- 
trode did respond to changes in the ratio of 
Se(VI)/Se(IV) in aqueous solution at concentra- 
tions as high as 0.01 M (790 mg/I Se) and over a 
range of pH from approximately 0.1 to nearly 13. 
Therefore, measurements of Eh in Se-rich waters 
at low temperatures do not reflect the speciation of 
dissolved Se(VI) and Se(IV). The results of this 
work have important implications for geochemists. 
At the most elementary level, the results show that 
using a measured Eh and Nernst equation is not a 
valid method for predicting the speciation of 
Se(VI) and Se(IV) in Se-rich solutions. Converse- 
ly, the results mean that the boundary between 
SeO4(2-) and SeO3(2-), as predicted on an equilib- 
rium Eh-pH diagram, cannot be used to predict the 
Eh that would be found in Se-rich water at a given 
pH. Finally, for the burgeoning field of predictive 
computer modeling, the results indicate that pre- 
dictions of the aqueous speciation of Se and the 
related solubilities of Se-bearing minerals in natural 
waters will be misleading if a platinum measured 
Eh is used as input to an equilibrium geochemical 
model. For Se, as for many other multivalent ele- 
ments, predictions concerning aqueous speciation 
cannot be based on a measured Eh and equilibrium 
geochemical calculations. Instead, chemical analy- 
ses must be used to measure the abundance of 
predominant dissolved species. (Chonka-PTT) 
W90-11441 


SCREENING OF AQUATIC SAMPLES FOR 
VIBRIO CHOLERAE SEROTYPE O1 BY A 
DOT-BLOT METHOD AND A LATEX AGGLU- 
TINATION TEST. 
Osaka City Inst. of Public Health and Environ- 
mental Sciences (Japan). Dept. of ee 
Y. Nishikawa, A. Hase, E. Ishii, and T. Kishi. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 6, p 1547-1550, June 1990. 
1 fig, 2 tab, 18 ref. 


Descriptors: *Analytical methods, *Bacterial anal- 
ysis, *Laboratory methods, *Pollutant identifica- 
tion, *Vibrio, Immunoassay, Latex agglutination 
test, Microbiological studies. 


A dot-blot, enzyme-linked immunosorbent method 
and a latex agglutination test were studied for their 
abilities to detect Vibrio cholerae serotype O1 in 
aquatic samples by testing artificially contaminated 
water as well as samples from natural potential 
sources. Water samples were preenriched with al- 





kaline peptone and then enriched with Monsur 
peptone water. For the dot-blot test, enriched cul- 
tures of organisms in a small portion of the Monsur 
peptone water were transferred to a polyvinyli- 
dene difluoride membrane with a microfiltration 
apparatus. The enzyme-linked immunosorbent 
assay was performed by using biotin-labeled anti- 
bodies and _  avidin-biotin-peroxidase complex; 
brown dots developed in the wells that contained 
serotype O1 vibrios. Latex agglutination tests were 
performed by mixing 1 drop of the culture in 
Monsur with 1 drop of reagent coated with mono- 
clonal antibody specific for antigen A. The sensi- 
tivities and specificities of the methods were com- 
pared with those of the colony-blot method, which 
identified individual colonies of V. cholerae O1 in 
mixed bacterial cultures on isolation media. The 
results indicate that the dot-blot method is as sensi- 
tive as the colony-blot method and is useful for 
screening for V. cholerae serotype O1 even in 
specimens that are heavily contaminated with non- 
Ol vibrios. (Author’s abstract) 

W90-11518 


PETROLEUM-DERIVED DISSOLVED OR- 
GANIC COMPOUNDS CONCENTRATED 


FROM INSHORE WATERS IN BERMUDA. 
pom Univ. (Germany, F.R.). Inst. fuer Meeres- 
unde. 


For primary bibliographic entry see Field 5B. 
W90-11549 


EXPERIMENTAL AND ENVIRONMENTAL 
INDUCTION OF CYTOCHROME P450E IN 
FISH FROM BERMUDA WATERS. 
Woods Hole Oceanographic Institution, 
Dept. of Biology. 

J. J. Stegeman, K. W. Renton, B. R. Woodin, Y. S. 
Zhang, and R. F. Addiscn. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 49-67, June 19, 
1990. 4 fig, 5 tab, 34 ref. NIH Grant No. ES04220 
and EPA Grant No. CR 183155. 


MA. 


Descriptors: *Bermuda, *Bioindicators, *Cytoch- 
romes, *Fish physiology, *Marine pollution, *Or- 
ganic pollutants, *Pollutant identification, Animal 
metabolism, Enzymes, Fate of pollutants, Hydro- 
carbons, Laboratory methods, Marine animals, 
Marine environment, Path of pollutants, Polychlo- 
rinated biphenyls. 


The chemical induction of liver microsomal cy- 
tochrome P450 in fish from Bermuda was evaluat- 
ed. Treatment of blue-striped grunt Haemulon 
sciurus with beta-naphthoflavone (BNF), an aro- 
matic hydrocarbon-type inducer of P450E, result- 
ed in a strong induction of total P450, ethoxyresor- 
ufin O-deethylase (EROD) activity and the im- 
munodetected P450E homologue, at doses > 1 
mg/kg. The induction peaked at ca. 3 days, declin- 
ing progressively after that. A P450E counterpart 
was also induced by BNF in squirrelfish Holocen- 
trus rufus. Analysis of freshly caught blue-striped 
grunt, squirrelfish and four additional fish species 
from sites in Hamilton Harbor, Castle Harbor and 
Ferry Reach, Bermuda, revealed appreciable levels 
of EROD activity and P450E in most of these fish. 
Two species, squirrelfish and tomtate Haemulon 
aurolineatum, had unusually high levels of total 
microsomal P450 (up to 1.5 nmol/mg), the majori- 
ty of which was not P450E. The levels of both 
EROD activity and P450E homologue in some 
species, notably blue-striped grunt, French grunt 
Haemulon flavolineatum and sergeant major Abu- 
defduf saxatilis, were significantly higher in fish 
taken at sites characterized by higher levels of 
sedimentary hydrocarbons and/or polychlorinated 
biphenyls. Association of EROD or P450E content 
with contaminant residues was strongest when 
comparison was with the PCB content in the bi- 
valve Arca zebra from the sampling sites, one 
measure of bioavailable PCB content in the envi- 
ronment. The results indicate that induction of 
specific P450E by environmental chemicals is oc- 
curring in many fish in Bermuda waters; the origin 
of these chemicals is not known. The results fur- 
ther support the utility of P450 induction as an 
indicator of chemical contamination in aquatic sys- 
tems. (Author’s abstract) 

W90-11550 
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METALLOTHIONEIN AS AN INDICATOR OF 
HEAVY-METAL EXPOSURE IN TWO SUB- 
TROPICAL FISH SPECIES. 

ne Univ. (Sweden). Dept. of Zoophysio- 
logy. 

C. Hogstrand, and C. Haux. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 69-84, June 19, 
1990. 9 fig, 3 tab, 36 ref. 


Descriptors: *Bermuda, *Bioindicators, *Fish 
physiology, *Heavy metals, *Marine pollution, 
*Metallothioneins,  *Pollutant _ identification, 
Animal metabolism, Cadmium, Copper, Fate of 
pollutants, Fish, Laboratory methods, Liver, 
Marine animals, Marine environment, Path of pol- 
lutants, Subtropic zone, Trace metals, Zinc. 


Induction of metallothionein (MT) and levels of 
Cd, Zn and Cu in liver of the subtropical fish blue- 
striped grunt Haemulon scilurus were studied after 
Cd injection. Hepatic levels of MT, Zn and Cu 
were also analyzed in blue-striped grunt and tom- 
tate H. aurolineatum caught at heavy-metal-pollut- 
ed areas of Hamilton Harbor and Castle Harbor, 
Bermuda, respectively. In addition, a comparison 
of the hepatic content of MT, Cd, Zn and Cu were 
made between blue-striped grunt, tomtate and 
squirrelfish Holocentrus rufus, caught at unpollut- 
ed locations. Hepatic MT was assayed by a ra- 
dioimmunoassay, using antiserum raised against 
MT from perch Perca fluviatilis and partially puri- 
fied MT from blue-stri grunt as standard. He- 
patic MT was significantly (P < 0.001) induced in 
a dose-dependent manner in response to a single 
i.p. injection of CdCl2. The doses were 2200, 740, 
250, 82, 27 and 0 micrograms Cd/kg body wt, 
respectively. Significantly elevated hepatic MT 
levels (P < 0.01) were found 2 days after injection 
of 2200 micrograms Cd/kg body wt and maximum 
content of MT in liver was reached after 6 days. 
MT values in fish 6 days after treatment were 
increased five-fold compared to the control group. 
Significantly increased MT levels (P < 0.05) were 
also found in livers of blue-striped grunt and tom- 
tate caught at contaminated sites compared to con- 
trol fish. The increased MT levels were in good 
accordance with the hepatic Zn and Cu levels in 
these fish. The levels of MT, Cd, Zn and Cu in 
liver from blue-striped grunt and tomtate, caught 
at clean sites, were within the range found in other 
fish species, such as rainbow trout Oncorhynchus 
mykiss and P. fluviatilis. Squirrelfish, caught at an 
uncontaminated site, had exceptionally high levels 
of hepatic MT, Zn and Cu. (Author’s abstract) 
W90-11551 


WATER QUALITY BIOASSAYS IN TWO BER- 
MUDAN HARBOURS USING THE CILIATE 
EUPLOTES VANNUS, IN RELATION TO TRI- 
BUTYLTIN DISTRIBUTION. 

Plymouth Marine Lab. (England). 

A. R. D. Stebbing, S. Soria, G. R. Burt, and J. J. 
Cleary. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 159-166, June 
19, 1990. 3 fig, 1 tab, 18 ref. 


Descriptors: *Bermuda, *Bioassay, *Marine pollu- 
tion, *Organotin compounds, *Pollutant identifica- 
tion, *Water pollution sources, Fate of pollutants, 
Hydrocarbons, Marine environment, Marine sedi- 
ments, Oil, Path of pollutants, Protozoa, Seawater, 
Sediment chemistry, Sediment contamination, Tox- 
icity, Tributyltin. 


Laboratory cultures of the ciliate Euplotes vannus 
were used to bioassay water samples taken from 
the sea surface, 0.5 m and near bottom at stations 
along contamination gradients in Castle harbor and 
Hamilton Harbor on Bermuda. Inhibition of popu- 
lation growth rate was used as an index of expo- 
sure to toxic contaminants. Significant differences 
in growth rates from near-bottom water samples 
taken at two stations in Castle Harbor were reflect- 
ed in differing sediment concentrations of metals 
and petroleum hydrocarbons. Bioassays of four 
Hamilton Harbor samples indicated significant dif- 
ferences between control and contaminated sites 
when results from all three depths were pooled. 
Highest concentrations of tributyltin (<= 307 ng 
TBT/L) occurred in the surface microlayer, 
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though measurements varied widely on the two 
sampling occasions. At 0.5 m, concentrations were 
much less variable and showed a steady decline 
from the head of Hamilton Harbor (41 ng TBT/L) 
seawards to the control site (0.9 ng TBT/L). While 
these concentrations are high enough to be toxic to 
some species, it is known from experimental work 
that TBT alone could not have accounted for the 
depression of ciliate growth rates in these bioas- 
says. (Author’s abstract) 

W90-11556 


USE OF MOSSES (HYLOCOMIUM SPLEN- 
DENS AND PLEUROZIUM SCHREBERD FOR 
ESTIMATING ATMOSPHERIC TRACE 
METAL DEPOSITION. 

Stockholm Univ. (Sweden). Meteorologiska Insti- 
tutionen. 

H. B. Ross. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 1/2, p 63-76, 1990. 3 fig, 6 tab, 16 ref. 


Descriptors: ‘*Bioaccumulation, *Bioindicators, 
*Heavy metals, *Mosses, *Pollutant identification, 
*Trace metals, Cadmium, Chemical analysis, Chro- 
mium, Copper, Fate of pollutants, Iron, Laborato- 
ry methods, Lead, Manganese, Nickel, Path of 
pollutants, Sweden, Vanadium, Zinc. 


Concentrations of trace metals in mosses Hyloco- 
mium splendens (Hs) and Pleurozium schreberi 
(Ps) are compared along with wet deposition at 8 
sites in Sweden. Cd, Mn, Zn and Cr concentrations 
were similar in both mosses, while Cu, Fe, Pb, Ni 
and V levels were 14 to 24% higher in Hs than in 
Ps. Comparison to wet deposition estimates indi- 
cates that concentrations in mosses are also influ- 
enced by other factors than the adsorption of pre- 
cipitation. No correlation was observed between 
the wet deposition of Mn, Cr and Ni and moss 
concentrations. (Author’s abstract) 

W90-11576 


ELECTRODE PH ERROR, SEASONAL EPI- 
LIMNETIC PCO2, AND THE RECENT ACIDI- 
FICATION OF THE MAINE LAKES. 

Maine Univ. at Orono. Dept. of Geological Sci- 
ences. 

R. E. Stauffer. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 1/2, p 123-148, 1990. 7 fig, 7 tab, 43 ref. 
OWRT Grant No. 5-6-44942. 


Descriptors: *Acid lakes, *Acid rain, *Electrodes, 
*Hydrogen ion concentration, *Laboratory meth- 
ods, *Lake acidification, *Maine, *Pollutant identi- 
fication, *Water analysis, Chemical analysis, Col- 
orimetry, Data quality control, Experimental data. 


Based on laboratory experiments involving stand- 
ard pH protocols, on statistical analysis of data 
from the Eastern Lake survey, and on independent 
field evidence (1985-86), recent (post 1975) electro- 
metric pH measurements for Maine lakes were 
reevaluated for accuracy. A standard pH protocol 
used in Maine up until September 1985 can intro- 
duce bias of -0.3 to -0.4 pH units for representative 
epilimnetic samples, with low CO2 concentrations 
(near atmospheric equilibrium). The bias arises out 
of the very long electrode equilibration times for 
such samples. A new protocol using these same 
Ross combination electrodes provides pH estimates 
accurate within 0.03 pH units for a wide range of 
northeastern environmental samples, and independ- 
ent of sample dissolved oxygen content and con- 
ductance. The new pH measurements, when paired 
with the earliest colorimetric measurements from 
the same Maine lakes, indicate that epilimnetic 
pH’s may have increased significantly (by 0.1 to 
0.2 units) since the pioneering lake surveys of G. P. 
Cooper (1938-44). Earlier, often-cited, reports doc- 
umenting historical pH reductions in Maine lakes 
are apparently vitiated by analytical error in many 
modern electrode pH measurements. The error 
also affects the calibration of paleo-ecological 
models of recent lake acidification in New Eng- 
land. (Author’s abstract) 

W90-11579 
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INTERACTING EFFECTS OF PH ACCLIMA- 
TION, PH, AND HEAVY METALS ON ACUTE 
AND CHRONIC TOXICITY TO CERIODAPH- 
NIA DUBIA (CLADOCERA). 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

For primary bibliographic entry see Field 5C. 
W90-11597 


SEASONAL CHANGES IN WHOLE BRAIN 
AMINE LEVELS OF WHITE SUCKER EX- 
POSED TO ELEVATED LEVELS OF COPPER 
AND ZINC, 

Guelph Univ. (Ontario). Dept. of Zoology. 

K. R. Munkittrick, R. J. Martin, and D. G. Dixon. 
Canadian Journal of Zoology CJZOAG, Vol. 68, 
No. 5, p 869-873, May 1990. 4 tab, 19 ref. 


Descriptors: *Biochemistry, *Bioindicators, 
*Copper, *Fish physiology, *Sucker, *Water pol- 
lution effects, *Zinc, Amines, Animal tissues, Bio- 
assay, Brain, Heavy metals, Path of pollutants, 
Seasonal variation, Sublethal effects, Tissue analy- 
sis. 


This study was undertaken to examine the poten- 
tial use of biogenic amine neurotransmitters as 
biochemical indicators of mixed metal impacts on 
white sucker. Levels of dopamine, serotonin, and 
noradrenalin were measured in whole brains col- 
lected from white sucker (Catostomus commer- 
soni) exposed to increased waterborne levels of 
copper and zinc associated with mining wastes. 
Few differences were detected between sites, and 
these findings are consistent with previous studies 
that failed to indicate chronic, direct effects of the 
metals on the white sucker populations. Levels of 
dopamine and serotonin were higher during post- 
spawning periods than during prespawning or 
spawning. Noradrenalin levels showed parallel 
trends, although the differences were not signifi- 
cant owing to higher variability. Serotonin levels 
showed significant circadian variation at both sites, 
especially during the spawning season. Dopamine 
levels also showed circadian fluctuations, but only 
in females at one site. The samples suggest that fish 
collected from the Manitouwadge Lake site in 
Canada are not suffering from acute stress associat- 
ed with their exposure to elevated levels of metals. 
The results are discussed in relation to the potential 
use of whole brain amine levels as indicators of 
contaminant impact. (Author’s abstract) 
W90-11607 


STUDY OF SOME ORGANOPHOSPHOROUS 
COMPOUNDS AS_ EXTRACTANTS FOR 
METAL MONITORING IN MUNICIPAL 
WASTEWATER. 

Universidad Politecnica de Cataluna, Barcelona 
(Spain). Dept. of Chemical Engineering. 

For primary bibliographic entry see Field 5D. 

1609 


DISSOLVED OXYGEN AND METHANE IN 
WATER BY A GC HEADSPACE EQUILIBRA- 
TION TECHNIQUE. 

Robert S. Kerr Environmental Research Lab., 
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D. H. Kampbell, J. T. Wilson, and S. A. 
Vandegrift. 
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The concentration of dissolved oxygen, methane 
and aromatic hydrocarbons are important in evalu- 
ating biological activity with aquifers contaminat- 
ed by petroleum fuels. Analytical methods are 
available for all three parameters, but each requires 
tedious separate sampling and analysis protocol. In 
this study, an analytical procedure is described for 
the determination of dissolved oxygen and meth- 
ane in groundwater samples. The method consists 


of generating a helium gas headspace in a water 
filled bottle, shaking the sample bottles on a rotary 
shaker to allow gases to equilibrate between the 
liquid and gas phases, and analyzing the headspace 
by gas chromatography. Other permanent gases 
such as nitrogen, and volatile aliphatic hydrocar- 
bons such as ethane, propane, and butane could 
also be analyzed, also with aromatic hydrocarbon 
analyses. The detection limit for oxygen was 0.1 
mg/L and 0.002 mg/L for methane. Good agree- 
ment was shown between Winkler titration and the 
GC-Headspace Equilibration Technique for 
oxygen analyses by a linear regression coefficient, 
R squared = 0.998. Oxygen was greatly depleted 
in some field samples when they were stored for 30 
days at 4 C without hydrochloric acid preserva- 
tion. (VerNooy-PTT) 
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113 m-Cd entered the environment during testing 
of thermonuclear weapons in the atmosphere. It 
has been detected in water and sediments of the 
Laurentian Great Lakes, and in marine biota both 
near to and remote from the test sites. The isotope 
has potential as a biogeochemical tracer for natural 
cadmium (Cd), provided it can be determined ac- 
curately. Because 113m-Cd decays by emission of 
low energy beta(-) particles, and because its con- 
centration in environmental samples is extremely 
low, earlier reports of 113m-Cd were based on 
chemical inference alone. It has now been demon- 
strated conclusively that 113m-Cd may be deter- 
mined accurately at levels on the order of 100 
microBq/L in water and 1 mBgq/g in sediments. 
Evidence consists of reverse tracer analysis in two 
different systems, and modified Feather analysis 
using graded aluminum absorbers. Dithiolate com- 
plexes of Cd were partitioned between chloroform 
and water, and between pH 6.3 buffer and ion 
exchange resin. In both systems, phase distribution 
of the radio-cadmium was statistically indistin- 
guishable from that of added stable Cd tracer. In 
Al absorbers, the range-log countrate curve for 
suspected 113m-Cd isolates yielded E sub max for 
the beta(-) particles of 0.66 (+/-0.07) MeV, com- 
pared to the accepted value of 0.59 MeV. (Au- 
thor’s abstract) 
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On-line precolumn technology was applied to the 
analysis of organics in water samples with relative- 
ly low organic contamination (e.g. drinking water 
and certain surface waters). Two precolumns in 
series, one packed with a bonded C18 silica and the 
other with tke polymer-based PRP-1 were used for 
the organic concentration, and it was shown that a 
range of organivs of medium to low polarity can be 
determined from sample volumes up to 500 mL. 
With such a volume and depending on the break- 
through volume values measured with the two 
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adsorbents, very apolar compounds were extracted 
by the C18 precolumn alone, whereas the moder- 
ately and relatively polar compounds were recov- 
ered from both Cié and PRP-1 precolumns. 
Hence, the ratio of amounts preconcentrated on 
C18 and on PRP-1 precolumns and the variations 
of this ratio with the sample volume are useful 
information for identification of solutes. In com- 
plex mixtures, simple identification of a solute by 
its retention time during the analytical gradient 
was not sufficient and needed confirmation. In 
addition, three detection modes (ultraviolet absor- 
bance, fluorescence and electrochemistry) were 
carried out after the C18 analytical column, and 
comparisons of the chromatograms from each de- 
tector could also confirm a possible identification. 
Applications to the research of moderately polar 
pollutants at the ppb level in drinking water and 
relatively polar herbicides in river water were 
demonstrated. In the analysis of drinking water, 
some phenol and aniline derivatives were detected 
at the ppb level, but selectivity toward nonpolar 
and more polar compounds did not appear. Spiking 
of mineral water stored in a plastic bottle allowed 
identification of diethyl and dibutyl phthalate at 3 
ppb. Analysis of water from the Yerres River 
revealed that six herbicides could be determined 
by their retention times, but the authors were sure 
that four of them were not preset in the sample. It 
is important to obtain complementary information 
for identification. (Author’s abstract) 
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In the last few years, pollution of continental and 
marine water has gained more attention, and 
modern analytical techniques have shown the gen- 
eral environmental distribution of heavy metals. In 
this study, cadmium (Cd), chromium (Cr), iron 
(Fe) and manganese (Mn) were analyzed by DCP 
(direct current plasma) spectrophotometry and 
GFAAS (graphite furnace atomic absorption spec- 
trophotometry) in natural and wastewater spiked 
samples. A statistical study was run to prove that 
both techniques reach comparable results in the 
intervals of 5 to 50 micrograms/L for Cd, 10 to 
100 micrograms/L for Cr, 50 to 500 micrograms/L 
for Fe, and 10 to 100 micrograms/L for Mn. With 
all the elements, the DCP method reached the 
maximum Spanish allowable limits. Under 
GFAAS experimental conditions there were trou- 
bles associated with signal saturation, proving this 
method’s greater sensitivity. According to the 
amount and kind of samples that are analyzed in 
the IGME (Instituto Geologico y Minero de 
Espana) laboratories it can be deduced that since 
DCP is a simultaneous technique, more sample 
throughput is achieved in the mentioned intervals. 
(Vernooy-PTT) 
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Determination of lead (Pb) concentrations at very 
low levels in complex matrices requires the use of 
fast, sensitive and selective methods, such as those 
using chemical modified electrodes (CME). A 
method is described for the determination of lead 
using a carbon paste electrode modified with 
Dowex A-1 chelating ion-exchanger resin and 
cyclic voltammetry for the electrochemical meas- 
urement. The best conditions for preconcentration 
were found to be open circuit for 10 minutes in 
ammonium acetate, at pH 5. Optimal parameters 
for the stripping measurements were a hydrochlo- 
ric acid 0.1 molar solution as supporting electro- 
lyte, a delay time of 48 seconds at -1.0 versus 
saturated calomel electrode (S.C.E.) and a scan 
rate of 150 millivolts/second. The precision, ex- 
pressed as relative standard deviation, was 3.2% 
for a 100 ng/mL concentration level and 7.3% for 
a 10 ng/mL one. The method was used for deter- 
mination of lead in rainwater and human urine. 
Results obtained for water samples from urban 
Madrid in were very close agreement with those of 
the anodic stripping voltammetric method and fla- 
meless atomic absorption spectroscopy. For the 
urine testing, results were also in close agreement 
with these methods. (Vernooy-PTT) 
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The objective of this study was to develop a 
method for determining arsenic(III) (As(III)), total 
arsenic, and As(V) in drinking waters, as a first 
step in a series of studies dealing with arsenic 
determination in more complex materials like 
wastewaters, soils, foods, and beverages. The 
method described uses differential pulse polarogra- 
phy (DPP) for the determination and speciation of 
As(III), As(V) and total inorganic arsenic in drink- 
ing water. As(III) was determined directly and 
total inorganic arsenic was measured after reduc- 
tion of electroinactive As(V); As(V) was evaluated 
by difference. The method involves the removal of 
interfering ions by anion exchange with Amberlite 
IRA-400 and reduction of As(V) to As(III) with a 
boiling solution of sodium bisulfite (NaHSO3). The 
efficiency of both procedures is evaluated; for re- 
duction of As(V) to As(III) it is over 95%. Oper- 
ational and analytical conditions were optimized in 
order to allow detection of low arsenic levels. The 
detection limit was 8.16 ng/mL and quantitation 
limit was 9.88 ng/mL. These values and the preci- 
sion of the described procedure prove the useful- 
ness of the method. Application of this method to 
samples of natural waters showed that the DPP 
method is easy to use, fast, sensitive, and, because 
of the elimination of main interferences, reliable. 
(Vernooy-PTT) 
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Carbofuran is a broad spectrum insecticide that is 
widely used on a variety of crops, and is highly 
toxic to both aquatic animals. In this study, a 
method for the direct determination of carbofuran 
residues in environmental (river and swamp) and 
tap water was developed. The method is based on 
the enzymatic inhibition of acetylcholinesterase by 
the pesticide using DTNB (5,5’-dithiobis(2-nitro- 
benzoic) acid) as chromogenic reagent and using a 
stopped-flow technique. Carbofuran was deter- 
mined in sample waters containing between 1.0 and 
6.0 ng/mL of the pesticide with an average recov- 
ery of 99.7% and a relative standard deviation of 
1.9%. There were no significant differences in the 
recoveries for the different types of water or be- 
tween the different levels of spiking. Organophos- 
phorus and chlorinated pesticides in 1000-fold 
excess do not interfere, while carbaryl, propoxur 
and paraoxon can be tolerated in 8, 4, and 1-fold 
excesses, respectively. (Author’s abstract) 
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In this study, isocratic high performance liquid 
chromatography in the reversed-phase mode (RP-8 
or RP-18 column) with UV-detection (254 nm), 
was evaluated for the analysis, directly or after 
extraction, of organophosphorus pesticides in envi- 
ronmental water. Fifteen pesticides were studied: 
I) azinphosmethyl, fensulfothion, parathion- 
methyl, fenitrothion, dicapthon, coumaphos, dia- 
zinon, temephos; and II) cruphomate, fenchlor- 
phos, fenthion, fonofos, gophacide, phosmet and 
zytron. Good resolution was obtained for the eight 
in the first group by direct analysis of a multi- 
residue water sample. Reproducibility in terms of 
retention times was found to be very good. Linear 
calibration curves were obtained down to 0.5 ng/ 
microliter (3 ng injected) with a coefficient of 
variation near 10%. The limit of quantitation for 
direct analysis was found to be 0.5 mg/L (3 ng) in 
water. However, by extraction with methylene 
chloride or ethyl acetate and concentration of the 
extract, some of the pesticides would be deter- 
mined at 0.5 micrograms/L (ppb) in water. (Au- 
thor’s abstract) 
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Results are given on the extraction, fractionation 
and chemical characterization of organic extracts 
of urban wastewaters, coastal receiving waters and 
sediments, based on samples collected in the north- 
western Mediterranean. Special emphasis is given 
to ionic and non-ionic contaminants that can be 
used as markers of urban wastewater in the aquatic 
environment, such as petroleum hydrocarbons and 
domestic surfactants and related products. A com- 
prehensive analytical protocol for the qualitative 
and quantitative assessment of these contaminants 
is outlined. Liquid-liquid extraction (LLE) and ad- 
sorption onto polymers (polyurethane foam) or 
macroreticular resins (Amberlite, XAD-2) for the 
extraction of a wide variety of dissolved contami- 
nants are evaluated. Organic extracts are resolved 
into fractions of increasing polarity by a combina- 
tion of silica-alumina adsorption and gel perme- 
ation chromatography. High resolution gas chro- 
matography-mass spectrometry (HRGC-MS) anal- 
ysis of these fractions, using different ionization 
techniques, i.e. electron impact (EI) positive 
(PICI) and negative ionic chemical (NICI) ioniza- 
tion, and the direct use of FAB-MS (fast atom 
bombardment-MS) on the original extracts enabled 
the identification of a broad spectrum of anthropo- 
genic compounds (290) in the different aquatic 
compartments. The decoupling of these contami- 
nants between the water-dissolved and particulate 
phases is discussed. (Author’s abstract) 
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A simple and rapid method for the spectrophoto- 
metric determination of traces of total arsenic (As) 
present in industrial wastewaters is described, 
based on the reaction of As(III) with iodine ion (I(- 
)) in 5 to 6 molar hydrochloric acid, and extraction 
of the iodo-arsenite complex formed into chloro- 
form with amidines. The molar absorptivity of 
AsI4(-) with 11 different amidines is in the range of 
3900 to 7900 L/mole/cm at lambda sub max=380 
to 395 nm. The simplest compound, N,N’-diphen- 
ylbenzamidine (DPBA) has been chosen for fur- 
ther studies. The limit of detection with DPBA is 
0.1 micrograms As/mL. The effects of diverse ions 
on the determination of 0.1 mg of arsenic were 
studied. Most anions and cations tested did not 
interfere, especially because some metal ions are 
masked by the iodide added in large excess. The 
method has been shown to be highly selective. 
(Author’s abstract) 
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Mussels are ideal organisms for monitoring radio- 
active pollution of the marine environment because 
they are sedentary epibenthic filter-feeders. Their 
ability to retain particulates down to approximate- 
ly 1-2 micrometers, together with their wide distri- 
bution and abundance in all seasons, has made 
them the preferred biological indicator of radionu- 
clides adsorbed onto fine particulate matter. Con- 
centrations of radiocaesium and plutonium were 
determined in Mytilus edilus collected in August 
1988 from eleven estuaries strategically distributed 
around the Irish coast. A comparison with the 
corresponding levels observed in the same species 
in Galician Rias indicated that, with the exception 
of the northeast and east coasts, Irish levels were 
virtually indistinguishable from those attributable 
to global fallout. Furthermore, in both cases, the 
dosimetric implications for the critical group of 
Irish shellfish eaters have been conservatively esti- 
mated to be less than 1% of the International 
Commission for Radiological Protection’s recom- 
mended principal dose limit for the public. As far 
as shellfish consumption is concerned, plutonium is 
now relatively more important than radiocaesium. 
(Author’s abstract) 
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Research has shown that different pollutants in 
water cause changes in microflora. Different spe- 
cies of microorganisms show relative resistances to 
individual or combinations of chemicals. Bioassay 
of chemical pollutants in water on the basis of 
microorganism response helps find particular 
microorganisms indicative of chemically polluted 
conditions. A mathematical method has been de- 
veloped to test culture response to a number of 
chemical water pollutants, especially in a desired 
range of concentrations. Cultures of microorga- 
nisms and intestinal viruses were exposed to heavy 
metal salts, petroleum, and detergents. More than 
300 regression equations were produced simulating 
test object response to the ranges of different 
chemicals studied, and emphasized significant ef- 
fects of the factors considered (chemical concen- 
tration, water characteristics, test culture number). 
The results showed that bacteria and phages are 
linearly dependent upon the chemical substance 
factor, but this is not true of the viruses. Increased 
heavy metal salt decreased the parameter of length 
of survival. It was concluded that phages and 
Escherichia coli satisfy the requirements for good 
heavy metal salt indicators in the concentration 
range of 0-0.5 LCA. Phages could successfully be 
used as indicators for enteral viruses under oil 
pollution conditions at concentrations within the 
range of 0-60 LCA. Phages could also be used as 
an indicator organism for enteral viruses except at 
very high detergent concentrations. The mathe- 
matical technique developed showed possibilities 
in research on biological as well as chemical fac- 
tors of water pollution. (Fish-PTT) 
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The construction techniques and behavior of tubu- 
lar potentiometric detectors based on homogene- 
ous crystalline membranes to be used in flow injec- 
tion manifolds were investigated. Tubular detec- 
tors for chloride and sulfide anions were prepared 
using pressed membranes with silver salts. The 
constructed tubular detectors show good working 
characteristics and when incorporated in flow in- 
jection analysis (FIA) manifolds for water analysis 
yielded results identical to the conventional proce- 
dures. The potentiometric tubular electrodes when 
incorporated in FIA manifoids present great ad- 
vantages over the conventional configuration elec- 
trodes because they do not disturb the hydrody- 
namic flow characteristics and they can be placed 
on-line in complex flow systems to allow sequen- 
tial determinations. Additionally, the configuration 
of these detectors allows assemblages with better 
mechanical stability than the cascade arrangement 
and are particularly convenient when used with 
unstable solutions, as for sulfide. Data obtained 
with FIA manifolds with tubular detectors in the 
determination of sulfide and chloride anions in 
natural and wastewaters are presented and show 
results identical to those obtained with convention- 
al procedures. The construction technique is easy 
to perform, economical and effective and can be 
extended to the manufacturing of other tubular 
detectors for which it is possible to prepare crystal- 
line membranes with good behavior. (Agostine- 
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PHORUS COMPOUNDS IN MEDITERRANE- 
AN COASTAL WATERS AND BIOTA SAM- 
PLES USING GAS CHROMATOGRAPHY 
NITROGEN-PHOSPHORUS AND 
CHEMICAL IONIZATION MASS SPECTRO- 
METRIC DETECTION. 
Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Dept. of Environmental Chemistry. 
D. Barcelo, C. Porte, J. Cid, and J. Albaiges. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 2, p 199-209, 
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Descriptors: *Biological samples, *Coastal waters, 
*Mediterranean Sea, *Organophosphorus com- 
pounds, *Pesticides, *Pollutant identification, 
*Water analysis, *Water pollution sources, Biologi- 
cal magnification, Fish, Gas chromatography, 
Mass spectrometry, Mussels, Mytilus, Organophos- 
phorus pesticides, Spain. 


An analytical method was developed for the deter- 
mination of organophosphorus compounds in 
water and biota samples. The method includes 
solvent extraction, a cleanup procedure using silica 
gel and gel permeation chromatography with ni- 
trogen-phosphorus and positive and negative 
chemical ionization mass spectrometric detection. 
Organophosphorus compounds were measured in 
river waters and biota samples (Mytilus gallopro- 
vincialis, Mullus barbatus and Gambusia affinis) 
from the Spanish Mediterranean coast. The results 
show that phosphates are only found in water 
samples affected by industrial activities, whereas 
organophosphorus pesticides, exhibiting higher 
bioconcentration factors, are found in biota sam- 
ples. (Author’s abstract) 
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CHROMATOGRAPHY MASS SPECTROME- 


TRY OF CHLOROLIGNINS IN PULP MILL 
EFFLUENT. 
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terie, Amsterdam (Netherlands). Inst. voor Atoom 
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Veenendaal, and J. J. Boon. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 2, p 255-264, 
1990. 3 fig, 4 tab, 19 ref. 


Descriptors: *Chlorinated hydrocarbons, *Chro- 
matography, *Lignin, *Pollutant identification, 
*Pulp and paper industry, *Pulp wastes, *Rhine 
River, *Ultrafiltration, Gas chromatography, Ger- 
many, Mass spectrometry, Oxidation, Phenols, Py- 
rolysis. 


Investigations on the effluent of a German pulp 
mill on the Rhine River using ultrafiltration and 
pyrolysis gas chromatography mass spectrometry 
have shown the presence of several chlorinated 2- 
methoxyphenols, which probably originate from 
chlorinated lignin or lignosulfic acid. Chlorinated 
phenolic pyrolysis products identified were 2- 
methoxy-6-chlorophenol, 2-methoxy-4-methyl-6- 
chlorophenol, 2-methoxy-dichlorophenol, 2-meth- 
oxy-4-vinyl-6-chlorophenol, 2-methoxy-4- 
(chloropropyl)phenol, 2-methoxy-4-(prop-2-enyl)- 
6-chlorophenol, 2-methoxy-4-(propan-2-one)-6- 
chlorophenol, 2-methoxy-3,5,6-trichlorophenol, 2- 
methoxy-4-vinyl-3,5,6-trichlorophenol. Monoch- 
lorinated 2-methoxyphenols were the dominant 
chlorinated pyrolysis products, smaller amounts of 
di-, and trichlorophenols were also detected. 2- 
Methoxyphenols (guaiacols) were the dominant 
lignin pyrolysis products, only small amounts of 
2,6-dimethoxyphenols (syringols) were detected. 
This indicated the origin from soft wood. A Py- 
(GC)-(MS)-TIC-chromatogram of _ reference 
spruce milled wood lignin is comparable with the 
TIC-chromatogram of pulp mill effluent MW-frac- 
tion > 10,000, showing many similar compounds. 
The ultrafiltration fraction 1000 < MW < 10,000 
showed a remarkably empty TIC-chromatogram, 
with 2-methoxyphenol and 2-methoxy-6-chloro- 
phenol as the only significant phenolic peaks. This 
may indicate a high degree of oxidation/chlorina- 
tion of lignin in this fraction. (Author’s abstract) 
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ASSESSMENT OF ORGANIC SOURCE CON- 
TRIBUTIONS IN COASTAL WATERS BY 
PRINCIPAL COMPONENT AND FACTOR 
ANALYSIS OF THE DISSOLVED AND PAR- 
TICULATE HYDROCARBON AND FATTY 
ACID CONTENTS. 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

For primary bibliographic entry see Field 7C. 
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MEMBRANE MASS SPECTROSCOPY FOR 
THE DIRECT TRACE ANALYSIS OF VOLA- 
TILE ORGANIC COMPOUNDS IN AIR AND 
WATER. 

Dow Chemical Co., Midland, MI. Analytical Labs. 
M. A. LaPack, J. C. Tou, and C. G. Enke. 
Analytical Chemistry ANCHAM, Vol. 62, No. 13, 
p 1265-1271, July 1990. 7 fig, 5 tab, 19 ref. 
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*Mass spectrometry, *Measuring instruments, 
*Pollutant identification, Analytical instrumenta- 
tion, Aromatic compounds, Chlorinated hydrocar- 
bons, Chloroform, Data acquisition, Halogenated 
hydrocarbons, Membrane processes. 


Simple membranes at the inlet of a mass spectrom- 
eter were used to concentrated volatile aromatic 
hydrocarbons and halogenated hydrocarbons for 
analysis at the parts per billion level. Thinner mem- 
branes had greater throughput and shorter re- 
sponse times. Thicker membranes had lower 
throughput and longer response times. Higher tem- 
peratures also produced reduced response times, 
but resulted in a lowered concentration of the 
analytes and reduced selectivity. The geometry of 
the hollow fiber membrane inlet which was most 





effective had a configuration in which the sample 
flows through the inside of the hollow fiber and 
the analyte gases are collected on the outside of 
the fiber for analysis. The membranes were made 
from poly(dimethylsiloxane) elastomer. Membrane 
dimensions were 25 centimeters long with an 
0.0305 centimeter inside diameter and 0.0635 centi- 
meter outside diameter. A second membrane was 
25 centimeters long with an inside diameter of 
0.147 centimeters and an outside diameter of 0.196 
centimeters. The mass spectrometer was a Balzers 
QMG 511 with a quadrupole analyzer. The analyz- 
er pressure was 0.3 microtorr and the base pressure 
was 0.002 microtorr. The analytes included chloro- 
methane, dichloromethane, chloroform, carbon tet- 
rachloride, chloroethene, 1,1-dichloroethene, trich- 
loroethene, tetrachloroethene, dibromomethane, 
bromoform, benzene, toluene, ethylbenzene, chlor- 
obenzene, 1,3-dichlorobenzene, and 1,2,4-trichloro- 
benzene. (King-PTT) 
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SALTING-OUT SOLVENT EXTRACTION FOR 
PRECONCENTRATION OF NEUTRAL POLAR 
ORGANIC SOLUTES FROM WATER. 

Cold Regions Research and Engineering Lab., 
Hanover, NH. Research Div. 

For primary bibliographic entry see Field 7B. 
W90-11713 


IDENTIFICATION OF ORGANIC N-CHLORA- 
MINES IN VITRO IN STOMACH FLUID 
FROM THE RAT AFTER CHLORINATION. 

Old Dominion Univ., Norfolk, VA. Dept. of 
Chemical Sciences. 

F. E. Scully, K. E. Mazina, H. P. Ringhand, E. K. 
Chess, and J. A. Campbell. 

Chemical Research in Toxicology CRTOEC, Vol. 
3, No. 4, p 301-306, July/August 1990. 1 fig, 3 tab, 
23 ref. EPA Agreement CR-810459. 
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Laboratory animals, Measuring instruments, Or- 
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The in-vitro chlorination of stomach fluids re- 
moved from fasting rats produced three chlora- 
mino acids which were identified by gas chroma- 
tography-mass spectrometry (GC-MS). The chlor- 
amino acids were N-chloroglycine, N-chloroleu- 
cine and N-chlorophenylalanine. High perform- 
ance liquid chromatography (HPLC) indicated the 
presence of N-chlorovaline and N-chloroserine, 
but these were not confirmed by GC-MS. A Hew- 
lett-Parkard Model 5985A GC-MS with a 30 meter 
by 0.25 millimeter SE-54 capiilary column ana- 
lyzed the samples after forming the dansylated 
derivatives. HPLC was performed on a Whatman 
Parisil 5 ODS-3 RAC column. The flow rate was 
1.2 mL/min with a gradient eluent system com- 
posed of an aqueous solution of 1% acetic acid and 
10% acetonitrile, and a solution of 1% acetic acid 
and 10% water in acetonitrile. The rats fasted for 
8, 24, or 48 hours before the experiment. The 
stomach fluids were obtained by surgically remov- 
ing the stomach. The concentration of free amino 
acids was highest in the stomach acids of rats who 
had fasted for 24 hours. (King-PTT) 
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INTERFERENCES BY MONOCHLORAMINE 
AND ORGANIC CHLORAMINES IN FREE 
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North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 
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NANTS COMMONLY ENCOUNTERED IN 
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Institute of Environmental Health and Engineer- 
ing, Beijing (China). Analytical Chemistry Section. 
S. W. Zhou, M. Malaiyandi, and F. M. Benoit. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 3, p 439-471, 
1990. 8 fig, 8 tab, 63 ref. 
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ganic pollutants, *Pollutant identification, *Resins, 
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phy, Mass spectrometry, Water pollution sources. 


The extraction efficiencies of the three commer- 
cially available Ambersorb, carbonaceous, poly- 
meric resins (XE-340, XE-347, and XE-348) were 
evaluated for their use as sorbents for environmen- 
tal pollutants using four model, radio-labelled 
water-born organic contaminants. Their accumula- 
tion behavior was compared with that of the thor- 
oughly-studied Amberlite, macroreticular XAD-2 
———- and XAD-7 (hydrophilic) resins. 
These model compounds were desorbed from the 
resins using known volumes of commonly used 
solvents to select the solvent for a particular 
resin(s). In this preliminary study, at < 4 micro- 
gram/L concentrations of the labelled compounds 
in aqueous solution (pH 5.78), the order of extrac- 
tion efficiency of the resins was found to be XAD- 
2 > XAD-7 > XE-340 >> XE-347 >> XE-348 
for organics. Several inherent impurities originally 
present in the carbonaceous resins were desorbed 
by solvents during elution. These resins therefore 
required exhaustive soxhlet purification prior to 
use. Most of the impurities were identified by gas 
chromatography/mass spectrometry. (Author’s ab- 
stract) 
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cides. 


A simple kinetic spectrophotometric method for 
the analysis of the organophosphate insecticide 
methyl parathion is based on the alkaline hydroly- 
sis of the insecticide into its main metabolite p- 
nitrophenol. The influence of reaction variables 
(pH and temperature), and the effect of other 
pesticides, are discussed. The calibration graphs 
(initial rate, fixed time, fixed absorbance) were 
linear from 2 to 30 microgram/ml. The precision 
was calculated for the different methods applied, 
the relative standard deviation being 6.25% for 4 
microgram/ml. The proposed kinetic method can 
be applied directly to synthetic mixtures, commer- 
cial formulations and different aqueous environ- 
ments with recoveries close to 100%. (Author’s 
abstract) 
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DETERMINATION OF URANIUM IN NATU- 
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International Journal of Environmental Analytical 
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waste disposal, Resins, Solid phase spectrophoto- 
metry. 


A microdetermination method (at the microgram/ 
L level) for uranium has been developed, based on 
solid-phase spectrophotometry (SPS). The urani- 
um reacts with pyridylazo-resorcinol in the pres- 
ence of fluoride to form a 1:1:1 red ternary com- 
plex, which is fixed on an anion exchange resin. 
The resin absorbance is measured directly, and 
allows the determination of uranium in the range 
of 1-10 microgram/L, with an RSD of 4%. The 
method has been applied to the determination of 
U(VI) in natural waters from wells located near 
the deposits of industrial wastes from a uranium 
mineral plant in Andujar (Spain). (Author’s ab- 
stract) 
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New South Wales Dept. of Health, Lidcombe 
(Australia). Div. of Analytical Labs 

J. L. Kacprzak. 
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A sensitive graphite-furnace atomic absorption 
spectrometry method for the determination of tri- 
butyltin (TBT) in oysters is described. The method 
involves an n-hexane extraction of TBT and other 
tin compounds from a hydrochloric acid digest of 
oyster tissue. This is followed by washing with 
sodium hydroxide to remove inorganic, monobuty- 
lated and dibutylated tin compounds. The detec- 
tion limit is 0.002 mg Sn/kg for a 5 g sample. 
Typical absorbance values are about 0.10 for TBT 
contents as low as 0.03 mg Sn/kg. Tributyltin 
contents of 29 oyster samples ranged from 0.003 
mg Sn/hg to 0.17 mg Sn/kg. The highest levels 
were from samples grown in contaminated water. 
(Agostine-PTT) 
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SODIUM AT JAPANESE METEOROLOGICAL 
OBSERVATORIES AND ON THE WESTERN 
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International Journal of Environmental Analytical 
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A simple plastic sampler was tested for obtaining 
information on the deposition amount of chemicals 
throughout Japan and the neighboring regions. 
Polypropylene cylinders of 117 mm diameter 
which contained 300 ml pure water were set in the 
observation fields and kept open for one month. At 
the end of the month the samplers were covered 
with caps and sent to the Meteorological College, 
Kashiwa, Chiba. The sample solutions were fil- 
tered through millipore filters (0.45 micrometer 
pore size) and analyzed by ion chromatography, 
atomic absorption and flame emission spectrome- 
try. Monthly deposition amounts of sulfate, chlo- 
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ride and sodium ions were determined simulta- 
neously at 21 Japanese meteorological observa- 
tories in June and October 1987. Similar samples 
were also set on the upper deck of the research 
vessel Ryofu-maru for 4-7 days during cruises 
across the western North Pacific in 1987 and 1988. 
The deposition amount of SO4(excess) (SO4 -Na x 
SO4(seasalt)/Na(seasalt)) was calculated. The 
strongest source regions of SO4(excess) were 
found to be on the Pacific side of Honshu, where 
big cities such as Tokyo and Osaka are situated. 
The deposition amount generally decreased de- 
pending on the distance from these sources. An- 
other strong source region of SO4(excess) was 
Kagoshima. It is suggested that the deposition at 
this station was influenced by the volcanic activity 
of Mt. Sakurajima, because the deposition amount 
of Cl(excess) was also found to be high, reflecting 
the composition of the volcanic gases of this 
region. (Author’s abstract) 
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COMMENT ON THE USE OF COLORIMET- 
RIC DETERMINATIONS OF PHENOLIC 
COMPOUNDS IN SURFACE WATER. 

Turin Univ. (Italy). Ist. di Merceologia. 
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International Journal of Environmental Analytical 
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Descriptors: *Chromatography, *Colorimetry, 
*Industrial wastes, *Phenols, *Pollutant identifica- 
tion, *Water- analysis, Analytical methods, High 
performance liquid chromatography, Italy, Po 
River, Rivers. 


Total phenolic compound values were determined 
in samples of river water by means of the Folin- 
Ciocalteu (FC) colorimetric method, while high 
performance liquid chromatography with ultravio- 
let detection was used to identify individual phen- 
ols. The water was taken from the TUrin reach of 
the Po River, Italy. Preconcentration was needed 
in all cases to meet the required detection limits. 
Given the absorption coefficients of the compo- 
nents, the error incurred when a curve calibrated 
against phenol only is used to evaluate a mixture 
was calculated. It was concluded that the FC 
colorimetric method employed for the routine de- 
termination of phenolic compounds may lead to 
considerable errors when the analysis is not sup- 
ported by a precise knowledge of the phenolic 
constituents of the sample. (Author’s abstract) 
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SPECTROMETRIC DETERMINATION OF NI- 
TRITE IN AQUEOUS SOLUTION BY THE 
DIAZOTIZATION-COUPLING METHOD 
WITH P-AMINOBENZOPHENONE-:N-(1- 
NAPHTHYL)-ETHYLENEDIAMINE. 

Mosul Univ. (Iraq). Dept. of Chemistry. 
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International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 4, p 617-622, 
1990. 1 fig, 3 tab, 20 ref. 
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*Spectrometry, *Water analysis, Analytical meth- 
ods, Azo dyes. 


Nitrite ion at low concentration was determined 
spectrometrically by diazotization of p-aminoben- 
zophenone and coupling of the resulting diazonium 
cation with N-(l-naphthal)-ethylenediamine to 
form a reddish-violet colored water soluble azo 
dye with maximum absorption at 555 nm. The 
method is suitable for the determination of nitrite 
over the range of 0.04-1.00 ppm. Beer’s law is 
obeyed over this range of concentrations. The 
observed molar absorptivity and Sandell’s sensitivi- 
ty of the azo dye are 70,000 L/mol-cm and .00065 
microgram/sq cm, respectively. Interferences due 
to other ions were studied to test the selectivity. It 
is concluded that rapid color development, sim- 
plicity, high sensitivity, temperature independence 
and the elimination of extraction steps make the 
proposed method superior to most of the modifica- 
tions to the classical Griess methods. The selectivi- 
ty of the procedure makes it useful in routine 
analysis of nitrite in water samples, in which many 


of the common ions do not interfere. (Agostine- 
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The direct introduction of slurries in flow injection 
atomic absorption spectroscopy has been studied 
using a single-channel manifold. The influence of 
flow injection parameters on the sensitivity and 
accuracy of this procedure has been established. A 
method has been developed for the determination 
of copper, manganese, and lead in sewage sludge 
where batch digestion of the samples in a micro- 
wave oven is carried out before dilution. Both 
sensitivity and limit of detection of the flow injec- 
tion analysis procedure are adequate for the analy- 
sis of actual samples (the limit of detection was 
0.06, 0.05, and 0.3 ppm for copper, manganese, and 
lead, respectively). The accuracy of the proposed 
method, determined from the analysis of two refer- 
ence samples from the European Community 
Bureau, is better than that obtained by the continu- 
ous aspiration of the samples. (Author’s abstract) 
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SOLID-PHASE EXTRACTION OF CARBO- 
FURAN, ATRAZINE, SIMAZINE, ALACHLOR, 
AND CYANAZINE FROM SHALLOW WELL 
WATER. 
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Extraction of several nitrogen-containing pesti- 
cides from well water on solid Phase C-18 car- 
tridges was rapid and accurate. One analyst can 
extract > 48 samples/day. Recovery efficiencies 
were 77, 95, 92, 90, and 99% with detection limits 
of 0.20,0.05, 0.05, 0.20, and 0.10 microgram/L for 
carbofuran, atrazine, simazine, alachlor, and cyana- 
zine, respectively. Extraction of the atrazine and 
simazine dealkylation products (deethylatrazine 
and deethylsimazine) was less efficient, e.g., 26 and 
9%, respectively. Comparisons with 10 U.S. Geo- 
logical Survey samples gave similar results. It is 
concluded that the method is accurate for atrazine, 
alachlor, carbofuran, cyanazine, and simazine, but 
not for the dealkylation products of atrazine or 
simazine. (Author’s abstract) 
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Sampling and analytical methods have been devel- 
oped to determine 20-40 trace elements plus sulfate 
in precipitation. Samples are collected on an event 
basis in polyethylene bags, and are then freeze 
dried and analyzed by instrumental neutron activa- 
tion. Concentration data are presented for 3 years’ 
precipitation samples from southern Rhode Island. 
Elemental solubility data are presented for a small- 
er set of samples. Elemental concentrations vary 
seasonally: crustal and pollutant elements have 
maximum concentrations in summer, and marine 
elements have maximum concentrations in winter. 
The data were collected for use in receptor model- 
ling studies, and the four elements most useful as 
tracers for regional pollution sources (Se, As, Sb, 
and noncrustal V) are all well determined. (Au- 
thor’s abstract) 
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The genotoxicity yeast assay was used in the moni- 
toring of streams polluted by industrial effluent. 
The determinations were performed on samples 
from a heavily polluted stream (Riachuelo) located 
near the Buenos Aires metropolitan area. The Sac- 
charomyces cerevisiae D7 strain that allows the 
simultaneous detection of mutation and genetic 
recombination was chosen as test organism. This 
strain is able to detect simultaneously mitotic gene 
conversion at the trp 5 locus, point (reverse and 
suppressor) mutation of the allele ilv 92, and mitot- 
ic recombination between the centromere and the 
ade 2 locus. Surface river samples were collected 
monthly for three months from three sampling 
stations located within the industrial area. Washed 
yeast cells were suspended in 4 mL of filtered raw 
water sample and incubated for 24 or 48 hours. 
After incubation cells were plated on isoleucine- 
free medium, on trypophan-free medium, and on 
complete medium. Plates were scored for the 
number of survivors and convertant colonies by 
the third day and, after 6-8 days, the revertants for 
ilv 92 allele. The average values for biochemical 
oxygen demand, dissolved oxygen, pH, and 
number of viable bacteria were determined and 
these values showed various degrees of contamina- 
tion of the stream at the different stations. Mitotic 
gene conversion frequencies varied from no re- 
sponse to weak positive to clear positive. None of 
the samples showed induction of mitotic reversion. 
Marked variations were observed in the genotoxic 
response by the yeast cells at different incubation 
times from different samples, even from the same 
station. (Dublin-PTT) 

W90-11834 


EVALUATION OF POLLUTANT TOXICITY IN 
AQUATIC ENVIRONMENT BY ASSAY OF EN- 
ZYMES RELEASED FROM LYSOSOMES. 
Science Univ. of Tokyo (Japan). Faculty of Phar- 
maceutical Sciences. 

M. Tabata, Y. Kobayashi, A. Nakajima, and S. 
Suzuki. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 45, No. 1, p 31-38, July 





1990. 2 fig, 3 tab, 11 ref. Ministry of Education, 
Science, and Culture of Japan grant 58030066. 


Descriptors: *Bioassay, *Enzymes, *Pollutant 
identification, *Sediment contamination, *Toxicity, 
*Toxicology, *Water pollution effects, Acid phos- 
phatase, Amines, Aromatic hydrocarbons, Biologi- 
cal membranes, Fatty acids, Japan, Organochlor- 
ines, Phenols, River sediments, Surfactants. 


Environmental sample toxicity was evaluated for 
biological membranes, using rat liver lysosomes in 
vitro. Lysosomes are present in the endoplasmic 
reticulum enclosed by a membrane; they contain 
several kinds of hydrolases, one of which is acid 
phosphatase. The effect of chemicals on the stabili- 
ty of lysosome membranes can be evaluated by 
measuring the rate of release and the activity of 
released enzymes. Lysosome precipitants from the 
livers of male Sprague-Dawley rats (150-180 g) 
were used. The action of 38 chemicals possibly 
present in the aquatic environment of Japanese 
rivers was tested on lysosome membranes. In addi- 
tion, samples were taken at Kawai on the upper 
Tama River, where there is little wastewater pollu- 
tion, and at Daishi on the lower Tama, where the 
river is usually polluted by domestic and industrial 
wastewater. Sediment samples were collected from 
the surface layer (0-15 cm) and were dissolved in 
n-hexane and methanol. The enzyme release rate 
increased for surfactants greater than 0.0001 M. 
Organochloride compounds showed a weak desta- 
bilizing effect. Amines, aromatic hydrocarbons, 
and phenol compounds were ineffective. Benzoth- 
iophen, which attacks the mitochondrial mem- 
branes of rat liver, exhibited a strong effect. Oleic 
and palmitic fatty acids destabilized the mem- 
branes. The results also indicated that sediment 
extracts from the lower Tama River showed a 
stronger effect on lysosomes than those from the 
upper part of the river. (Dublin-PTT) 

W90-11835 


PRECIPITATION OF 78 PCB CONGENERS 
FROM AQUEOUS SOLUTIONS BY CLAY. 

New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

For primary bibliographic entry see Field SB. 
W90-11843 


NEW METHOD FOR DETERMINING EFFLU- 
ENT TOXICITY USING DUCKWEED (LEMNA 
MINOR). 

Environmental! Research Lab.-Duluth, MN. 

J. E. Taraldsen, and T. J. Norberg-King. 
Environmental Toxicology and Chemistry 
Pty por Vol. 9, No. 6, p 761-767, June 1990. 6 
tab, 31 ref. 


Descriptors: *Analytical methods, ‘*Bioassay, 
*Duckweed, *Effluents, *Toxicity, *Water pollu- 
tion effects, Bioindicators, Chlorinated hydrocar- 
bons, Chlorophyll, Industrial wastes, Heavy 
metals, Plant growth, Sodium chloride. 


Duckweed (Lemna minor), a small vascular plant, 
grows rapidly, is sensitive to a wide variety of 
toxicants and is easy to culture. A method de- 
scribed that measures duckweed frond growth and 
chlorophyll levels as indicators of growth inhibi- 
tion. The method requires a small testing volume 
(15mL) of reconstituted test medium that is pre- 
pared by using commercial grade soil to promote 
frond and chlorophyll production. A variety of 
single toxicants, which were sodium chloride, pen- 
trachlorophenol, 2,4-dichlorophenoxyacetic acid, 
and basic stock solutions containing copper, chro- 
mium, cadmium, nickel ions, respectively, industri- 
al waste, and wastewater treatment effluents were 
tested. For most chemicals, the duckweed was as 
sensitive as other frequently used test species. The 
comparative toxicities to Ceriodaphnia dubia and 
fathead minnows (Pimephales promelas) with vari- 
ous effluents indicate that, for some industrial ef- 
fluents, duckweed was the most sensitive indicator 
used. (Author’s abstract) 

Ww90-11851 


USE OF SEQUENTIAL EXTRACTION TO 
EVALUATE THE HEAVY METALS _ IN 
MINING WASTES. 
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Identification Of Pollutants—Group 5A 


Missouri Univ.-Columbia. Dept. of Civil Engineer- 


ing. 

T. E. Clevenger. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 3/4, p 241-254, 1990. 10 fig, 4 tab, 24 ref. EPA 
Assistance Agreement R-815709. 


Descriptors: *Chemical analysis, *Heavy metals, 
*Laboratory methods, *Lead, *Mine wastes, *Path 
of pollutants, *Pollutant identification, *Zinc, 
Atomic absorption spectrophotometry, Cadmium, 
Copper, Leaching, Mission. 


Lead-zinc mine tailings from the Old Lead-Belt in 
Missouri were chemically characterized using total 
chemical analysis and sequential extraction. About 
1.0 g of the sample was weighed into 50 milliliter 
centrifuge tubes. Ten mL of the first reagent in the 
extraction scheme was added and equilibrated by 
continuous agitation for the designated period of 
time. After the equilibration, separation was 
achieved by centrifugation at 3,000 rpm for 45 min. 
The supernatant was removed by a pipet and 
placed in an acid cleaned tube. The residue in the 
centrifuge tube was washed with 10 mL of dis- 
tilled-deionized water. The residue was extracted 
by the second reagent following the above proce- 
dure. The extractants from each step of the scheme 
were analyzed for Pb, Zn, Cu and Cd using flame 
atomic absorption. The levels of heavy metals in 
these tailings were found elevated with Pb values 
as high as 5000 ppm. The sequential extraction 
results indicated that the Pb was primarily found in 
the residual fraction and probably is in the PbS 
form. Some Pb was found in the oxide fraction. 
Cu, Zn, and Cd were found in several different 
fractions, but primarily in the residual fraction. 
Some Cu was found in the organic fraction. The 
Zn showed a wide variation between samples with 
high levels in the carbonate, oxide and residual 
fractions. Very little Pb, Cd, Cu, and Zn was 
leached by water. The heavy metals in these tail- 
ings do appear to be in the more inert forms and 
should not be readily available to the environment 
unless there is an interaction of the tailings with 
acids, microorganisms or chelating materials. The 
breathing and ingestion of this material may pro- 
vide an environment for such interactions and 
these materials should still be considered danger- 
ous and managed properly. (Geiger-PTT) 
W90-11868 


MERCURY IN THE SWEDISH MOR LAYER- 
LINKAGES TO MERCURY DEPOSITION AND 
SOURCES OF EMISSION. 

Uppsala Univ. (Sweden). Dept. of Hydrology. 

For primary bibliographic entry see Field 5B. 
W90-11871 


MONITORING OF FECAL INDICATORS IN 
RIVERS ON THE BASIS OF RANDOM SAM- 
PLING AND PERCENTILES. 

National Board of Waters, Helsinki (Finland). 
Water Research Inst. 

R. M. Niemi, and J. S. Niemi. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 3/4, p 331-342, 1990. 3 fig, 3 tab, 22 ref. 


Descriptors: *Coliforms, *Monitoring, *Pollutant 
identification, *Spatial distribution, ‘*Statistical 
analysis, *Water quality, Bacteria, Bioindicators, 
Rivers, Sampling, Streptococci, Swimming. 


Thermotolerant coliform bacteria and fecal strep- 
tococci were monitored in polluted rivers using 
random sampling and a distribution-free method of 
estimating percentiles to investigate the wide tem- 
poral and spatial variation observed earlier in some 
of these rivers and to monitor for compliance with 
the standard of acceptable swimming water (1000 
thermotolerant coliform bacteria per 100 milliliter). 
In the summer of 1986, eleven river reaches were 
visited in random order 3 to 10 times, randomly 
sampling 2 to 13 sites per reach and visit. Thermo- 
tolerant coliform bacteria and fecal streptococci 
were determined by the membrane filtration tech- 
nique from 341 to 232 samples, respectively. The 
results were evaluated on the basis of statistical 
parameters, percentiles and analysis of variance. 
Bacterial concentrations varied widely in every 
reach due to fluctuations of loading and/or hydro- 
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logical phenomena. During dry periods the bacte- 
rial concentrations in rivers were lower than 
during wet periods. The standard of acceptable 
swimming water was temporarily exceeded during 
wet periods but never during dry periods. The use 
of random sampling and calculation of percentiles 
provided a good overall picture of the variability 
of water quality in the rivers. it is recommended to 
evaluate the bacterial concentrations separately 
during wet and dry periods. (Author’s abstract) 
W90-11872 


PROTOZOANS AS A COMPONENT OF BIO- 
— MONITORING OF THE BALTIC 
Akademiya Nauk Latviiskoi SSR, Salaspils. Inst. of 
Biology. 

E. Boikova. 

Limnologica LMNOA8, Vol. 20, No. 1, p 119-125, 
April 1990. 5 fig, 3 tab, 26 ref. 


Descriptors: *Bioindicators, *Heavy metals, *Mon- 
itoring, *Pollutant identification, *Protozoa, Baltic 
Sea, Bioassay, Laboratory methods, Lead, Zinc. 


The impact of heavy metals (zinc and lead) on 
ciliates was demonstrated by standardized bioas- 
says. On the basis of 3 ciliate species as test orga- 
nisms, it was shown that a unique biological orga- 
nization of protozoans allowed to use a wide spec- 
trum of test criteria. Heterogeneity of toxic resist- 
ance of clones is considered as a mechanism of 
population adaptation to the toxicity. The impact 
of lead and zinc on ciliate communities in isolated 
ecosystems in situ illustrates that natural popula- 
tions of ciliates could be used for express control of 
marine environment. With the help of indices of 
similarity degree and dominance it was demon- 
strated that changes in community structure oc- 
curred. According to laboratory bioassays and 
ecotoxicological experiments in situ, protozoans 
are recommended as biomonitors to investigate the 
impact of heavy metals. (Author’s abstract) 
W90-11896 


STABLE CARBON ISOTOPE ANALYSIS OF 
NUCLEIC ACIDS TO TRACE SOURCES OF 
DISSOLVED SUBSTRATES USED BY ESTUA- 
RINE BACTERIA. 

Technical Resources, Inc., Gulf Breeze, FL. 

For primary bibliographic entry see Field 2L. 
W90-11909 


COMPARATIVE STUDY OF A NUMBER OF 
METHODS FOR SENSITIVE SELENIUM DE- 
TERMINATION IN WATERS AND FODDER 
CORRECTORS. 

Universitat de les Iles Balears, Palma de Mallorca 
(Spain). Dept. de Chemistry. 

O. Uria, J. M. Estela, and V. Cerda. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 25, No. 4, p 391-404, May 1990. 5 
tab, 29 ref. Spanish Council for Research in Sci- 
ence and Technology grant PA 86-0033. 


Descriptors: *Analytical methods, *Chemical anal- 
ysis, *Foods, *Laboratory methods, *Pollutant 
identification, *Selenium, *Water analysis, Cathod- 
ic stripping, Fluorimetry, Spain, Spectrophoto- 
metry. 


Selenium is widely used in industry; hence, there is 
a need for its identification and quantification in 
the environment and in foods. Because its determi- 
nation is difficult, numerous analytical methods for 
this element have been proposed. A comparison of 
cathodic-stripping analysis and other spectroscopic 
methods for sensitive selenium determination in 
water and in animal feed supplements (‘fodder 
correctors’) is reported. In addition to cathodic 
stripping analysis, a kinetic-spectrophotometric 
method based on the use of methylene blue, a 
spectophotometric Se(IV) determination with 3,3’- 
diaminobenzidine, and a spectrophotometric total 
selenium determination with 3,3’-diaminobenzidine 
were examined. The selected methods were ap- 
plied to Se determination in water. All the selected 
methods were appropriate for Se determination in 
drinking water, with or without sample preconcen- 
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tration, since their detection limits were clearly 
lower than the maximum quantity legally allowed 
(20 parts per billion in Spain). In order to test the 
selected methods in more complex samples, they 
were applied to Se determination in a bird feed 
supplement, in which the certified mineral compo- 
sition claimed 106 parts per million of Se. Deter- 
mined selenium concentrations ranged between 
105 and 108 ppm. Careful control of experimental 
conditions has increased the selectivity of some of 
these methods and lowered their detection limits. 
(Mertz-PTT) 

W90-11945 


OVERVIEW OF STUDIES ON LIVER CAR- 
CINOGENESIS IN ENGLISH SOLE FROM 
PUGET SOUND; EVIDENCE FOR A ZENO- 
BIOTIC CHEMICAL ETIOLOGY I: PATHOLO- 
GY AND EPIZOOTIOLOGY. 

National Marine Fisheries Service, Seattle, WA. 
Northwest Fisheries Center. 

For primary bibliographic entry see Field 5C. 
W90-11957 : 


OVERVIEW OF STUDIES ON LIVER CAR- 
CINOGENESIS IN ENGLISH SOLE FROM 
PUGET SOUND; EVIDENCE FOR A XENO- 
BIOTIC CHEMICAL ETIOLOGY II: BIO- 
CHEMICAL STUDIES. 

National Marine Fisheries Service, Seattle, WA. 
Northwest Fisheries Center. 

For primary bibliographic entry see Field 5C. 
W90-11958 


32P-POSTLABELING DETECTION OF DNA 
ADDUCTS IN FISH FROM CHEMICALLY 
CONTAMINATED WATERWAYS. 

Roswell Park Memorial Inst., Buffalo, NY. 

For primary bibliographic entry see Field 5C. 
W90-11960 


PATHOGENESIS OF SKI'i AND LIVER NEO- 
PLASMS IN WHITE SUCKERS FORM INDUS- 
TRIALLY POLLUTED AREAS IN LAKE ON- 
TARIO. 

Ontario Veterinary Coll., Guelph. Dept. of Pathol- 


ogy. 
For primary bibliographic entry see Field SC. 
W90-11961 


CARCINOGENIC AND GENOTOXIC ACTIVI- 
TY OF EXTRACTS FROM CONTAMINATED 
SEDIMENTS IN WESTERN LAKE ONTARIO. 
Trent Univ., Peterborough (Ontario). Environ- 
mental and Resource Studies Program. 

For primary bibliographic entry see Field SC. 
W90-1 1962 


POSSIBLE CORRELATION BETWEEN ENVI- 
RONMENTAL CHEMICALS AND PIGMENT 
CELL NEOPLASIA IN FISH. 

Shizuoka Univ. (Japan). School of Food and Nutri- 
tional Sciences. 

N. Kinae, M. Yamashita, I. Tomita, I. Kimura, and 
H. Ishida. 

Science of the Total Environment STENDL, Vol. 
94, No. 1/2, p 143-153, May 1990. 4 fig, 2 tab, 19 
ref. 


Descriptors: *Environmental effects, *Epidemiolo- 
gy, *Fish diseases, *Mutagenicity, *Pollutant iden- 
tification, *Public health, *Pulp wastes, *Water 
pollution effects, Chlorinated hydrocarbons, Ef- 
fluents, Fish, Japan. 


Croakers (Nibea mitsukurii) have a high incidence 
of the skin melanoma, chromatophoroma, in a Pa- 
cific coastal area in Japan. Sea catfish (Plotosus 
anguillaris) bearing skin melanosis are also found in 
the same area. To determine whether there is a 
correlation between these pigment cell neoplasms 
of the skin and environmental contaminants, an 
epidemiological survey was conducted to deter- 
mine the distribution and prevalence of tumor- 
bearing fish. Based upon observations of a high 
prevalence of skin neoplasms near the discharge 
point for kraft pulp mills, experiments were con- 


ducted to determine the neoplastic induction effi- 
ciency of the effluent on the croaker and sea 
catfish species. Isolation and identification of muta- 
gens in effluent extracts were carried out using the 
Ames test, followed by mass spectral analysis of 
mutagenic fractions. The effluent induced a chro- 
matophoroma on one croaker of the 100 tested, 
and it induced pigment cell hyperplasia on 70 to 
100% of the sea catfish. These skin neoplasams 
were grossly similar to those observed in the field. 
Five chloroacetones were identified from the 
Ames-positive fractions of the effluent, and te- 
trachlorocyclopentene-1,3-dione and two alpha-di- 
carbonyl compounds were also detected as muta- 
gens. The above experiments indicate that the mu- 
tagenic contaminants found in kraft mill effluent 
may play an important role in the induction of skin 
neoplastic disease in fish. (Author’s abstract) 
W90-11963 


CONTINUOUS LIQUID-LIQUID EXTRAC- 
TION FOR THE PREPARATION OF CHLOR- 
INATED WATER SAMPLES FOR THE AMES 
BIOASSAY. 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

R. L. Lippincott, E. A. Ibrahim, J. B. Louis, T. B. 
Atherholt, and I. H. Suffet. 

Water Research WATRAG, Vol. 24, No. 6, p 709- 
716, June 1990. 2 fig, 5 tab, 27 ref. 


Descriptors: *Ames test, *Bioassay, *Drinking 
water, *Mutagenicity, *Sample preparation, EPA 
methods, Liquid-liquid extraction, Water quality 
management. 


Estimation of the health risk associated with expo- 
sure to trace organic chemicals in water requires 
sampling of large volumes, typically 100 liters or 
more. Liquid-liquid extraction with dichlorometh- 
ane is the EPA method of choice for the analysis 
of acid or base-neutral organic chemicals in water. 
A study evaluated the use of a 2 liter/hr continu- 
ous liquid-liquid extractor (CLLE) to isolate muta- 
gens from water. Compounds isolated from water 
were analyzed by gas chromatography (GC) and 
gas chromatography/mass spectroscopy (GC/MS) 
profile analysis and were evaluated for mutagenic 
activity by the Ames bioassay test. The results 
show that the CLLE with dichloromethane is well 
suited for concentrating a sufficient amount of 
base-neutral trace organics for chemical identifica- 
tion and for the Ames bioassay. However, it is 
noted that highly polar compounds may not be 
extracted using the CLLE method. (Author’s ab- 
stract) 

W90-11994 


COMPARATIVE STUDY OF THE NATURE OF 
BIOPOLYMERS EXTRACTED FROM ANAER- 
OBIC AND ACTIVATED SLUDGES. 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5D. 
W90-11998 


ADSORPTION OF DISSOLVED ORGANIC 
CARBON (DOC) ON GLASS FIBRE FILTERS 
DURING PARTICULATE ORGANIC CARBON 
(POC) DETERMINATIONS. 

Alexandria Univ. (Egypt). Dept. of Oceanography. 
A. R. Abdel-Moati. 

Water Research WATRAG, Vol. 24, No. 6, p 763- 
764, June 1990. 1 tab, 3 ref. 


Descriptors: *Adsorption, *Dissolved organic 
carbon, *Filters, *Particulate matter, *Vacuum fil- 
ters, *Water analysis, Saturation, Seawater. 


The methods used for the determination of dis- 
solved organic carbon depends mainly on filtering 
a known volume of water sample through a pre- 
combusted glass fibre filter. The thick glass fibre 
mat construction of such filters gives them a high 
retention capacity. The variable pore spaces cre- 
ated by this construction, together with the high 
surface area of the fibres, results in the retention of 
some particles finer than the nominal pore size of 
the filters and a high potential for adsorption of 
non-filterable solids. A series of experiments were 


conducted to determine if the measured amounts of 
POC represented POC or POC in addition to 
DOC adsorbed onto glass fibre filters. Tests were 
performed where different volumes of seawater 
samples were chosen to represent eutrophic (9.0 
mg chl a/ m3) and oligiotrophic (0.1 mg chl a/m3) 
environments. The results of the experiments indi- 
cate that adsorbed DOC reached greater than 35% 
of POC calculated to be retained on filters. It was 
also determined that the problem of DOC interfer- 
ences in POC determination is greater for oligotro- 
phic samples because organic carbon loading is 
lower for oligotrophic waters. In addition, the 
amounts of DOC adsorbed appear to vary with the 
nature and volumes of the samples filtered. (Korn- 


PTT) 
W90-12001 


DIHALOACETONITRILES IN DUTCH DRINK- 
ING WATERS. 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

For primary bibliographic entry see Field 5F. 
W90-12006 
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PROPOSED METHODOLOGY FOR ASSESS- 
ING THE RELATIVE IMPACT OF ACID RAIN 
AND NITROGEN FERTILIZERS ON ACIDITY 
OF AGRICULTURAL SOILS IN CANADA. 
Agriculture Canada, Ottawa (Ontario). Land Re- 
source Research Centre. 

D. R. Coote, S. Shah Singh, and C. Wang. 
Canadian Journal of Soil Science CJSSAR, Vol. 
pe No. 3, p 611-627, August 1989. 6 fig, 6 tab, 43 
ref. 


Descriptors: *Acid rain, *Acid rain effects, 
*Acidic soils, *Environmental effects, *Fertilizers, 
*Model studies, *Path of pollutants, *Soil chemis- 
try, Agricultural chemicals, Agriculture, Ammoni- 
um salts, Canada, Leaching, Nitrification, Nitrogen 
compounds, Precipitation, Soil properties, Sulfates. 


Acid rain and N fertilizers both contribute to soil 
acidity, but no method has been available to com- 
pare their relative impacts. A simple model (SO- 
LACID) which assesses quantitatively the acidify- 
ing effects of precipitation and N fertilizers on 
agricultural soils is presented. Acid rain has been 
treated as a dilute solution of NH4NO3, 
(NH4)2S04 and associated acids. Soil and plant 
pathways are considered for NH4(+) NO3(-) and 
SO4(2-) by way of leaching, gaseous losses from 
microbial reduction, plant uptake and removal, and 
organic immobilization and mineralization. The 
model was most sensitive to leaching of NO3(-). A 
relationship between base saturation and base 
cation leaching is described. Field data reported 
from 21 treatments at six experimental sites were 
used to test the model, which provided reliable 
estimates of final pH and of changes in base satura- 
tion. Compared with previously published meth- 
ods, the model provided the best estimates of lime 
requirements as computed from field measure- 
ments. (Author’s abstract) 

W90-10529 


SEDIMENT AND RUNOFF WATER CHARAC- 
TERISTICS AS INFLUENCED BY CROPPING 
AND TILLAGE PRACTICES. 

Agriculture Canada, Lethbridge (Alberta). Re- 
search Station. 

For primary bibliographic entry see Field 4C. 
W90-10530 


GALVANIC CORROSION OF LEAD SOLDER 
IN COPPER PIPEWORK. 

Water Research Centre, Swindon (England). 
Swindon Engineering Centre. 

R. Gregory. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
112-118, April 1990. 2 fig, 3 tab, 6 ref. 


Descriptors: *Corrosion, *Drinking water, *Lead, 
*Pipes, *Water pollution sources, *Water quality 





control, Flushing, Maintenance, Tin, Water qual- 
ity, Water treatment, Zinc, Orthophosphates. 


The galvanic corrosion potentials of thirty-eight 
different waters were measured on site, using ‘Oli- 
phant’ corrosion cells, for lead-tin solder coupled 
to copper. A wide range in corrosion potential was 
found, and the chloride-sulfate ratio had the most 
significant effect on corrosion potential. Tests to 
reduce corrosion potentials by dosing sulfate, sili- 
cate, zinc, and orthophosphate were carried out. 
Zinc dosing, especially in combination with ortho- 
phosphate, was the most effective treatment for all 
waters, but posed problems for water quality. Con- 
tamination of tap water by galvanic corrosion of 
lead solder occurs early in the life of new plumb- 
ing, and risk of exposure to contamination can be 
reduced by flushing. The new plumbing systems, 
especially for institutional buildings, the use of lead 
solders should be banned. For existing institutional 
buildings where high lead concentrations are 
shown to occur, flushing and re-plumbing should 
be used to upgrade the pipe system. Dosing with 
zinc should be reserved as a method of last resort. 
(Davis-PTT) 

W90-10534 


IMPACT OF INTENSIVE DAIRY FARMING 
ACTIVITIES ON RIVER QUALITY: THE EAST- 
ERN CLEDDAU CATCHMENT STUDY. 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

For primary bibliographic entry see Field 4C. 
W90-10541 


POLYCHLORINATED DIBENZO-P-DIOXINS 
(PCDDS) AND POLYCHLORINATED DIBEN- 
ZOFURANS (PCDFS) IN SEDIMENTS AND 
FISH IN HAMBURG HARBOR (POLYCHLOR- 
IERTE DIBENZO-P-DIOXINE (PCDDS) UND 
POLYCHLORIERTE DIBENZOFURANE 
(PCDFS) IN SEDIMENTEN UND FISCHEN 
AUS DEM HAMBURGER HAFEN). 
Umweltbehoerde, Hamburg \ onl F.R.). Abt. 
Flusse-und Ab untersuc 

R. Gotz, and E. Schumacher. 

Chemosphere CMSHAF, Vol. 20, No. 1/2, p 51- 
73, 1990. 13 fig, 1 tab, 36 ref, 2 append. English 
summary. 





Descriptors: *Bioaccumulation, *Dioxins, *Fish, 
*Marine sediments, *Path of pollutants, *Water 
pollution sources, Chlorinated hydrocarbons, Pes- 
ticides, West Germany. 


Isomerspecific analyses of polychlorinated di- 
benzo-p-dioxins (PCDDs) and polychlorinated di- 
benzofurans (PCDFs) were performed in 25 sam- 
ples of sediments and 15 samples of fish collected 
in the harbor of Hamburg, Federal Republic of 
Germany. 2,3,7,8-Tetrachlorodibenzodioxin was 
identified and quantified in all samples. In the 
sediments, point sources were identified where 
background levels were exceeded by a factor of 
10-70. Possible sources of the contamination are 
discussed. The levels in the fish samples were 
found to parallel the sediment levels. (Author’s 
abstract) 

W90-10545 


ARSENIC — IN A FRESHWATER 
FOOD CH 

Kagoshima { Univ. (Japan). Dept. of Applied Chem- 
istry. 

S. Maeda, R. Inoue, T. Kozono, T. Tokuda, and A. 
Ohki 


Chemosphere CMSHAF, Vol. 20, No. 1/2, p 101- 
108, 1990. 4 fig, 1 tab, 13 ref. 


Descriptors: *Arsenic, *Bioaccumulation, *Bio- 
transformation, *Food chains, *Path of pollutants, 
Algae, Biochemistry, Chlorella, Goldfish, Trophic 
level, Zooplankton. 


Accumulation and the biotransformation of arsenic 
were investigated in a three-step freshwater food 
chain consisting of an autotroph (Chlorella sp.), a 

grazer (Moina sp.) and a carnivore (Carassius sp.). 
Chlorella sp. was inoculated and cultured for 14 
days in arsenic-containing Modified-Detmer media, 
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and the growth and the total arsenic concentration 
in the cell were determined. Both the growth of 
Chlorella sp. and the total arsenic accumulated in 
the cell increased with an increase of the arsenic 
concentration in the medium. The grazer and car- 
nivore survived in arsenic-containing water below 
3 and 25 mg As(V)/liter, respectively. These orga- 
nisms also accumulated arsenic(V) from water and 
methylated part of it. The arsenic-accumulation 
from food decreased one order of magnitude and 
the biomethylation of the arsenic increased, succes- 
sively with an elevation in the trophic level. (Au- 
thor’s abstract) 


SEASONAL VARIATIONS AND SEX RELATED 
DIFFERENCES OF ORGANOCHLORINES IN 
WHELKS (BUCCINUM UNDATUM) FROM 
THE GERMAN BIGHT. 

Hamburg Univ. (Germany, F.R.). Inst. fuer Bio- 
chemie und Lebensmittelschemie. 

R. Knickmeyer, and H. Steinhart. 

Chemosphere CMSHAF, Vol. 20, No. 1/2, p 109- 
122, 1990. 7 fig, 3 tab, 22 ref. 


Descriptors: *Bioaccumulation, *Chlorinated hy- 
drocarbons, *Mollusks, *Path of pollutants, *Pol- 
lutant identification, *Polychlorinated biphenyls, 
*Seasonal variation, Benzenes, Biochemistry, 
DDE, Fate of pollutants, Insecticides, Lindane, 
Pesticides, Tissue analysis. 


Pooled samples of whelk (Buccinum undatum) col- 
lected from December 1988 to May 1989 at 14 
different stations of the German Bight were ana- 
lyzed for polychlorinated biphenyls (PCBs), hex- 
achlorobenzene (HCB), p,p’-dichloro-diphenyl- 
dichloroethene (p,p’-DDE) and gamma-hexachlor- 
ocyclohexane (lindane) in the lipids of whelks. 
Pentachlorbiphenyls to decachlorbiphenyls lacking 
vicinal H atoms in the meta-para position were 
accumulated in the whelks. The lipid content as 
well as the organochlorine contamination of male 
and female whelks sampled at the same position 
showed distinct seasonal variations. These changes 
were attributed to the reproductive cycle and feed- 
ing activities of the whelks. Females exhibited 
higher contamination with total PCBs, HCB and 
p,p’-DDE in April when their feeding levels were 
highest. The occurrence of lindane was not influ- 
enced by feeding or reproductive activity. A deter- 
mination of the organochlorine burden in a whelk 
found with eggs in December showed that ap- 
proximately 29% HCB, 18% p,p’-DDE and 17% 
PCB were deposited in the eggs. Total PCBs, p,p’- 
DDE, and HCB levels were correlated with lipid 
concentrations in whelk. Lindane exhibited no dis- 
tinct correlation to the lipids. (Geiger-PTT) 
W90-10547 


THREE-PHASE PARTITIONING OF HYDRO- 
PHOBIC ORGANIC COMPOUNDS IN GREAT 
LAKES WATERS. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

B. J. Eadie, N. R. Morehead, and P. 7. Landrum. 
Chemosphere CMSHAF, Vol. 20, Mo. 1/2, p 161- 
178, 1990. 6 fig, 4 tab, 32 ref. 


Descriptors: *Great Lakes, *Organic compounds, 
*Particulate matter, *Path of pollutants, Aromatic 
compounds, Benzenes, Chemical analysis, DDT, 
Dissolved solids, Organic carbon, Organic matter, 
Polychlorinated biphenyls, Seasonal variation, Sol- 
ubility. 


Great Lakes waters were freshly collected, inocu- 
lated with radiolabelled hydrophobic organic com- 
pounds and, after equilibration, separated into par- 
ticle bound, dissolved organic matter bound and 
freely dissolved phases. In these ambient suspend- 
ed matter (0.2-5 ppm) and dissolved organic 
carbon (1-6 ppm) media, the freely dissolved phase 
generally dominates and the amounts associated 
with dissolved organic matter rarely exceeds 5% 
for most compounds. Solubility controls the con- 
stituent distribution between particle bound and 
freely dissolved but plays a much smaller role in 
mediating the binding to dissolved organic matter. 
Differences observed in the binding to dissolved 


1 
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and particulate organic matter support the need to 
consider the distribution of constituents among 
three phases. Although the concentration and com- 
position of the substrate changes significantly, 
there is no apparent seasonal effect on the distribu- 
tion of compounds among the three phases in the 
Great Lakes. (Author’s abstract) 

W90-10548 


DETERMINATION OF NONYLPHENOL AND 
NONYLPHENOL ETHOXYLATES AS THEIR 
PENTAFLUOROBENZOATES 

SEWAGE SLUDGE AND BIOTA. 

National Swedish Environment Protection Board, 
Solna. Special Analytical Lab. 

For primary bibliographic entry see Field 5A. 
W90-10549 


MEDIATORS OF MICROBIOLOGIC ORIGIN 
AND EUTROPHICATION PHENOMENA. 
Centre d’Etudes et de Recherches de Biologie et 
d’Oceanographie Medicale, Nice (France). 

For primary bibliographic entry see Field 5C. 
W90-10550 


BIOACCUMULATION OF SOME POLYCHLO- 
RINATED DIBENZO-P-DIOXINS AND OC- 
TACHLORODIBENZOFURAN IN THE GUPPY 
(POECILIA RETICULATA). 

Windsor Univ. (Ontario). Great Lakes Inst. 

F. A. P. C. Gobas, and S. M. Schrap. 
Chemosphere CMSHAF, Vol. 20, No. 5, p 495- 
512, 1990. 4 fig, 3 tab, 21 ref. 


Descriptors: *Bioaccumulation, *Dioxins, *Gup- 
pies, *Path of pollutants, Biochemistry, Biological 
magnification, Biotransformation, Chlorinated hy- 
drocarbons, Fate of pollutants, Fish physiology, 
Polychlorinated biphenyls. 


The bioconcentration and dietary accumulation of 
some chlorinated dibenzo-p-dioxins congeners 
(PCDDs) and octachlorodibenzofuran (OCDF) in 
the guppy (Poecilia reticulata) were investigated in 
laboratory feeding experiments. Dietary bioaccu- 
mulation of the PCDD congeners and OCDF was 
insignificant. The bioconcentration factors of 
PCDDs and OCDF were approximately two 
orders of magnitude lower than those of polychlo- 
rinated biphenyls of similar 1-octanol-water parti- 
tion coefficient. The low bioconcentration and die- 
tary bioaccumulation factors of the PCDDs are 
due to rapid depuration of the chemicals from the 
fish. Metabolic transformation of the PCDDs in 
the fish was an important factor causing this rapid 
depuration. Metabolic transformation of the 
PCDDs appears to involve hydroxylation, prob- 
ably mediated by the mixed function oxidase 
system. (Author’s abstract) 

W90-10553 


ABSORPTION AND RETENTION OF ALUMI- 
NUM FROM DRINKING WATER: 1, EFFECT 
OF CITRIC AND ASCORBIC ACIDS ON ALU- 
MINUM TISSUE LEVELS IN RABBITS. 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

B. Fulton, and E. H. Jeffery. 

Fundamental and Applied Toxicology FAATDF, 
Vol. 14, No. 4, p 788-796, May 1990. 3 fig, 1 tab, 28 
ref. USGS Water Resource Center Grant S-120. 


Descriptors: *Acid rain effects, *Aluminum, 
*Bioaccumulation, *Drinking water, *Path of pol- 
lutants, *Rabbits, *Water pollution effects, Absorp- 
tion, Acids, Animal physiology, Biochemistry, 
Copper, Fate of pollutants, Iron, Tissue analysis, 
Toxicity, Zinc. 


Adult, male New Zealand White rabbits (three per 
group) were administered drinking water contain- 
ing aluminum chloride (0, 100, or 500 mg Al/L) 
together with citrate (0.11 M), ascorbate (0.11 M), 
or no added ligand ad libitum for 12 weeks, to 
investigate the bioaccumulation of aluminum. Rab- 
bits were fed ad libitum regular rabbit chow ana- 
lyzed to contain 297 mg Al/kg. Treatment had no 
effect upon food and water intake or weight gain 
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during the experimental period. No effect of alumi- 
num was observed on tissue levels of the essential 
metals zinc, copper, and iron, or on hemoglobin 
and hematocrit values. Aluminum levels were 
found to increase in a dose-dependent manner in 
stomach and intestinal mucosa, kidney, bone, urine, 
and feces. There was only a slight accumulation in 
liver, and no accumulation in brain (cerebral 
cortex or hippocampus). Although plasma alumi- 
num was directly related to aluminum intake, 
whole blood aluminum bore no relation to alumi- 
num dose. Citrate had no effect on aluminum accu- 
mulation in the stomach or intestine, but signifi- 
cantly enhanced plasma and bone aluminum levels. 
Ascorbate did not enhance aluminum accumula- 
tion in any tissue studied and even prevented accu- 
mulation in bone. Both citrate and ascorbate en- 
hanced excretion of aluminum. Ascorbate therapy 
may be of potential clinical use to enhance alumi- 
num excretion. (Author’s abstract) 


W90-10555 


MODEL SIMULATIONS OF RAINOUT AND 
WASHOUT FROM A WARM STRATIFORM 
CLOUD. 

Georgia Inst. of Tech., Atlanta. School of Geo- 
physical Sciences. 

For primary bibliographic entry see Field 2B. 
W90-10556 


GEOCHEMICAL ANOMALY OF URANIUM IN 
THE HUANGHE RIVER ESTUARY. 

Academia Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

L. Xu, and Z. Zhou. 

Marine Sciences, Vol. 1, No. 1, p 43-50, July 1989. 
5 fig, 3 tab, 7 ref. 


Descriptors: *China, *Estuaries, *Geochemistry, 
*Huang He River, *Uranium radioisotopes, 
*Water pollution sources, Mixing, Path of pollut- 
ants, Salinity, Suspended solids, Tidal effects, Up- 
welling, Wind. 


The geochemistry of uranium in the Huanghe 
River estuary of China was investigated in May, 
August, and November of 1984 at various sampling 
stations. The uranium concentration was anoma- 
lous with an average concentration of 5-6 micro- 
grams/L, which is higher than that in most of the 
rivers in the world. The uranium concentration 
appeared the highest in Hemen station of the 
Huanghe estuary. This was attributed to resuspen- 
sion of sediments at the Huanghe River mouth 
caused by the jet type discharge characteristics of 
the river, the existence of eddy currents, the up- 
weiling at the area adjacent to the Huanghe River 
estuary, and tidal fluctuations. The relationship 
between the salinity and the uranium concentration 
is anomalous with an inverse ratio, i.e., the uranium 
concentration decrease with the increase of salinity 
in the Huanghe estuary. The uranium concentra- 
tion in suspended matters in the Huanghe estuary is 
higher than that in other estuaries. The variation of 
uranium concentration with season is not very 
apparent; it was lower in May than in August. The 
concentration to the North of the Huanghe estuary 
in summer was higher than that to the South, but 
the situation was reversed in winter due to the 
surface layer residual current. The uranium con- 
centration was generally higher in adjacent areas 
of the Huanghe estuary, which may be due to the 
actions of tides, tidal currents, seasonal runoff and 
wind-wave action. (Author’s abstract) 

W90-10560 


ESTABLISHMENT OF ANAEROBIC, REDUC- 
ING CONDITIONS IN LAKE SEDIMENT 
AFTER DEPOSITION OF ACIDIC, AEROBIC 
SEDIMENT BY A MAJOR STORM. 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

P. E. Bell, A. T. Herlihy, and A. L. Mills. 
Biogeochemistry BIOGEP, Vol. 9, No. 2, p 99- 
116, March 1990. 7 fig, 1 tab, 46 ref. 


Descriptors: *Acid mine drainage, *Anaerobic 
conditions, *Hurricanes, *Lake sediments, *Path of 
pollutants, Acidification, Acidity, Alkalinity, Bio- 
degradation, Fate of pollutants, Hydrogen ion con- 


centration, Interstitial water, Lake Anna, Microbi- 
al degradation, Neutralization, Sulfates, Virginia. 


Hurricane Danny resulted in the rapid deposition 
of 10 cm of oxidized, acidic sediment in the Con- 
trary Creek arm of Lake Anna, Virginia. Several 
biological and geochemical parameters were moni- 
tored with time to ascertain how long it took the 
newly-deposited lake sediments to attain the anaer- 
obic, circumneutral, actively sulfate-reducing state 
normally observed in this portion of the lake. The 
sediment platinum-electrode potential dropped 
from 350 mV to 100 mV within the first week after 
the storm. The pH of the pore water increased 
from 4.5 to 5.8 within three weeks, and titratable 
alkalinity was detected within two weeks and three 
weeks at 3 cm and | cm depths, respectively. 
Accumulation of reduced products of sulfate re- 
duction (acid volatile sulfide) began by three to 
four weeks after the storm event. Both methano- 
gens and sulfate reducers were present in high and 
approximately equal numbers in the freshly depos- 
ited material. The rapid neutralization of the acidi- 
ty in the fresh sediment prior to the onset of sulfate 
reduction suggests that reactions other than sulfate 
reduction caused the initial increase in pH and 
alkalinity in this system. (Author’s abstract) 
W90-10568 


NITRATE CONCENTRATIONS IN SNOW 
FROM REMOTE AREAS: IMPLICATION FOR 
THE GLOBAL NOX FLUX. 

New Hampshire Univ., Durham. Inst. for the 
Study of Earth, Oceans and Space. 

W. B. Lyons, P. A. Mayewski, M. J. Spencer, and 
M. S. Twickler. 

Biogeochemistry BIOGEP, Vol. 9, No. 3, p 211- 
222, April 1990. 1 fig, 3 tab, 56 ref. NSF-ATM- 
792188, NSF-DrP-782119, NSF-INT-03175, NSF- 
INT-8203891, _NSF-DPP-83044801, EPA-APP- 
03306, NSF-DPP-8411018, and NATO-SAS-2- 
OSRG. 


Descriptors: *Acid rain, *Air pollution, *Global 
warming, *Ice, *Nitrates, *Nitrogen compounds, 
*Path of pollutants, *Snow, Chemistry of precipi- 
tation, Climatology, Deposition, Hydrologic data 
collections, Spatial distribution, Temporal distribu- 
tion. 


Data was collected and analyzed for NO3(-) in 
recent snow from remote regions of the world to 
better understand atmospheric deposition rates in 
these regions. Surface samples were collected by 
pushing precleaned polyethylene or polycarbonate 
containers along the snow surface. Deeper samples 
were collected from hand dug snowpit faces. 
During the nine-year period of sample collection 
and analysis, two different analytical methods were 
utilized: a colorimetric technique using an auto- 
analyzer system and ion chromatography. In gen- 
eral, glaciochemical records reflect changes in at- 
mospheric chemistry through time at any one loca- 
tion. This spatial distribution would then allow a 
temporal depositional history to be estimated at 
various locations not easily sampled for continuous 
precipitation chemistry. The data was divided into 
four general groupings: polar, subpolar, temperate 
and tropical. Areas that were influenced by conti- 
nental aerosols had higher depositional fluxes of 
NO3(-) than areas that were more influenced by 
oceanic air. Using NOx deposition rates as well as 
published fluxes in other remote areas dominated 
by rain rather than snow, a non-anthropogenic 
depositional flux of 19 trillion gm N/yr on a global 
basis was calculated. The fossil fuel emission rate is 
similar to the non-anthropogenic fluxes. As the 
database from remote areas becomes larger, the 
ability to better quantify natural fluxes of nitrogen 
will improve. (Geiger-PTT) 

W90-10570 


ALUMINUM GEOCHEMISTRY IN PEATLAND 
WATERS. 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

E. H. Helmer, N. R. Urban, and S. J. Eisenreich. 
Biogeochemistry BIOGEP, Vol. 9, No. 3, p 247- 
276, April 1990. 9 fig, 4 tab, 94 ref. 


Descriptors: *Acid rain, *Aluminum, *Geochemis- 
try, *Organic matter, *Path of pollutants, *Peat 


bogs, *Wetlands, Absorption, Canada, England, 
Fate of pollutants, Hydrogen ion concentration, 
Models, Spatial distribution, Speciation. 


The chemical speciation of aluminum was exam- 
ined in surface water samples from Sphagnum 
peatlands in north-central Minnesota, from peat- 
lands along the Canadian east coast, and from bogs 
in the Pennine Mountain area of England. In 
highly organic (dissolved organic carbon (DOC) 
equals approximately 50 mg/L), low pH waters, 
80-90% of total dissolved Al was complexed with 
organic matter (OM), while in waters with low 
DOC (approximately 5 mg/L) 54-86% of total 
dissolved Al existed as Al(+3) or other inorganic 
Al species. Batch titrations of OM with Al re- 
vealed a high Al binding capacity, 1.4-2.8 micro- 
moles/mg DOC, that generally was unsaturated 
with Al. Titrations of OM with Al in conjunction 
with a continuous distribution model were used to 
determine Al-OM conditional stability constants. 
Binding capacity (micromoles Al/mg DOC and 
strength (formation constant ) increased from pH 3 
to 5 but decreased above pH 5 due to formation of 
Al-hydroxy species including Al(OH)3(s). The 
high binding capacity of organic matter in bog 
waters facilitates metal mobility, especially in low 
pH (< 5) wetlands where metal solubility is high 
and organic concentrations are highest. Results 
showed that the relative degree of organic matter 
saturation with metal ions was important in model- 
ing Al speciation in bog waters. (Author’s abstract) 
W90-10571 


COMPARISON OF PHOSPHORUS IMMOBI- 
LIZATION IN SEDIMENTS OF FRESHWATER 
AND COASTAL MARINE SYSTEMS. 

New York Botanical Garden, Bronx, NY. Inst. of 
Ecosystem Studies. 

N. Caraco, J. Cole, and G. E. Likens. 
Biogeochemistry BIOGEP, Vol. 9, No. 3, p 277- 
290, April 1990. 1 fig, 2 tab, 76 ref. NSF Grant 
BSR 8516897. 


Descriptors: *Cycling nutrients, *Eutrophication, 
*Lake sediments, *Marine sediments, *Path of pol- 
lutants, *Phosphorus, Carbon, Decomposition, 
Dissolved solids, Nutrients, Phytoplankton, Sea- 
water. 


The extent to which sediments of aquatic systems 
immobilize or release phosphorus can dramatically 
affect the phosphorus content of overlying waters. 
Data from 48 different aquatic systems suggests 
that there may be a major difference between 
fresh-water and saltwater systems in this immobili- 
zation. Under oxic conditions (water overlying 
sediments had dissolved oxygen > 0.5 mg/L) P is 
strongly immobilized in sediments of most fresh- 
water systems. In sediments of most saltwater sys- 
tems P is released from sediments and behaves, 
essentially, as a conservative tracer of benthic de- 
composition. This difference in P cycling is large 
enough to have an influence on the often cited 
difference in phytoplankton nutrient limitation be- 
tween fresh-and saltwater systems. (Author’s ab- 
stract) 

W90-10572 


USE OF SWRRB COMPUTER MODEL FOR 

THE NATIONAL COASTAL POLLUTANT DIS- 

CHARGE INVENTORY. 

Terra Research, Inc., Akron, OH. 

For primary bibliographic entry see Field 7A. 
90-10590 


CARTOGRAPHIC MODELING OF NONPOINT 
POLLUTANT SURFACES FOR A COASTAL 
DRAINAGE AREA. 

Salem State Coll., MA. Dept. of Geography. 

For primary bibliographic entry see Field 7C. 
W90-10591 


HISTORICAL TRENDS IN NUTRIENT LOAD- 
ING TO THE NEUSE RIVER ESTUARY, NC. 
East Carolina Univ., Greenville, NC. Inst. for 
Coastal and Marine Resources. 

For primary bibliographic entry see Field 2L. 





W90-10593 


DETERMINATION OF DISSOLVED MONO- 
MERIC ALUMINUM CONCENTRATIONS IN 
COASTAL NORTH CAROLINA RIVERS. 

East Carolina Univ. School of Medicine, Green- 
ville, NC. Shared Research Resources Labs. 

For primary bibliographic entry see Field 5A. 
W90-10595 


HUDSON RIVER POLLUTION: COMPARING 
POINT AND NONPOINT SOURCE EMIS- 
SIONS OF HAZARDOUS CHEMICALS. 
INFORM, Inc., New York. 

S. O. Rohmann. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 383-391, 1 fig, 1 tab, 19 ref. 


Descriptors: *Coastal waters, *Hazardous wastes, 
*Hudson River, *Nonpoint pollution sources, 
*Urban runoff, *Water pollution sources, Agricul- 
tural runoff, Arsenic, Cadmium, Chromium, 
Endrin, Grease, Heavy metals, Industrial 
wastewater, a Mercury, Municipal 
wastewater, New York, Polychlorinated biphen- 
yls. 


The quantities of eight hazardous chemicals dis- 
charged into the estuarine portion of the Hudson 
River from industrial and municipal sewage treat- 
ment plants (point sources) were compared to 
those reaching the river from agricultural and 
urban runoff (nonpoint sources). Federal and state 
regulatory agency documents were used to deter- 
mine the amounts of arsenic, cadmium, chromium- 
hexavalent, endrin, lead, mercury, oil and grease, 
and PCBs discharged into the 12790 sq km portion 
of the Hudson between the Battery of Manhattan 
Island and the Federal Dam at Troy, New York in 
1982 from point sources. Estimates of the amounts 
of these contaminants washed into this section of 
the Hudson in circa 1982 from nonpoint sources 
were obtained from the National Oceanic and At- 
mospheric Administration. In the case of lead, 
nonpoint sources released 762 times the amount 
released from point sources. Similar results were 
found for arsenic, cadmium and mercury. Com- 
parisons of the other four chemicals were con- 
founded by difficulties in quantifying amounts re- 
leased from one of the two source categories. 
These data indicate that the nonpoint sources’ 
input of hazardous chemicals were more deleteri- 
ous to the estuarine portion of the Hudson River in 
1982 than were discharges from point sources. (See 
also W90-10584) (Author’s abstract) 

W90-10613 


COST EFFECTIVE AND EDUCATIONAL AP- 
PROACH TO WATERSHED INVESTIGATION 
AND MANAGEMENT. 

Maryland Univ., College Park. Natural Resources 
Management Program. 

For primary bibliographic entry see Field 5G. 
W90-10614 


HYDROGEOLOGIC CASE STUDY OF SEPTIC 
TANK EFFLUENT DISCHARGE, FIGURE 
EIGHT ISLAND, NORTH CAROLINA. 
Russnow, Kane and Andrews, Inc., Raleigh, NC. 
E. E. Andrews. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 505-507. 


Descriptors: *Coastal waters, *Figure Eight 
Island, *Geohydrology, *North Carolina, *Septic 
tanks, *Site selection, *Wastewater disposal, Bar- 
rier islands, Flow velocity, Groundwater move- 
ment, Hydraulic conductivity, Model studies, Po- 
rosity, Soil properties. 


Cases of artificially filled sites being rejected by 
the New Hanover County Health Department 
have led to relatively detailed geohydrologic in- 
vestigations of more than thirty lots at Figure 
Eight Island, North Carolina. These investigations 
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essentially cover the barrier island, with the pre- 
dominance of the investigations on the landward 
edge of the barrier island complex. Geologically 
the barrier island has four features that will signifi- 
cantly influence the functioning of septic tank nitri- 
fication fields: (1) beach front located on natural 
primary and secondary dune deposits; (2) the land- 
ward side of the southern end of the island; (3) the 
landward side in the middle portion of the island; 
and (4) the landward side of the north end of the 
island which primarily consists of fill over soil 
surfaces or fill over sandy tidal marsh deposits. 
Initially, sediment analysis was used to compare 
the nature of a fill site to a naturally occurring site. 
Statistical analysis of the grain size distribution 
revealed that sorting and skewness of the fill sand 
is essentially the same as those naturally occurring 
on a beach front lot. The naturally occurring beach 
environment was not hydrologically tested on this 
island. However, testing in other areas reveal hy- 
drologic conductivities greater than 50 ft/day, cor- 
respondingly low hydraulic gradients, oxidizing 
conditions in the unsaturated zone, and marginally 
reducing conditions with depth in the saturated 
zone. Using the information gathered on each lot, 
the hydrology of a 450 gal/day discharge is mod- 
eled using a Mound Height model, velocity and 
transit time is calculated, and a determination of 
the ability of the unsaturated zone to support facul- 
tative aerobic bacteria is established using the 
redox potential estimate of the unsaturated zone 
and the isopach thickness of the zone. Generally, 
most of the lots are suitable for a septic tank 
nitrification field. Only the lots located in the 
middle portion of the island will not always sup- 
port the needed facultative aerobic bacteria for 
septic tanks. (See also W90-10584) (Lantz-PTT) 
W90-10626 


EFFECT OF SANITARY LANDFILLS ON SUR- 
FACE AND GROUND WATER QUALITY: A 
STATISTICAL ANALYSIS. 

North Carolina State Univ., Raleigh. Dept. of 
Civil Engineering. 

R. C. Borden, and T. M. Yanoschak. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 511-518, 1 fig, 4 tab, 7 ref. 


Descriptors: *Coastal waters, *Groundwater qual- 
ity, *Path of pollutants, *Sanitary landfills, *Statis- 
tical analysis, *Wastewater disposal, *Water pollu- 
tion sources, *Water quality, Arsenic, Cadmium, 
Chlorinated hydrocarbons, Chromium, Conductiv- 
ity, Dissolved solids, Heavy metals, Hydrocarbons, 
Landfills, Leachates, Lead, North Carolina, Or- 
ganic compounds, Pesticides, Total organic 
carbon, Turbidity, Zinc. 


Surface and groundwater quality monitoring data 
from 71 municipal sanitary landfills in North Caro- 
lina was analyzed to determine the nature and 
extent of current contamination problems and to 
identify procedures which could be used siting 
landfills to minimize the potential for significant 
offsite migration of leachate. A total of 322 surface 
and 41) groundwater quality records were ana- 
lyzed using the Statistical Analysis System (SAS). 
Almost all of the landfill records included organic 
and heavy metal analyses while approximately half 
of the records also included organic scans. Analy- 
sis indicates that land fills are having an adverse 
impact on ground and surface water quality. Sig- 
nificant increases were detected in the average 
concentrations in groundwater and downstream 
surface water samples when compared to upstream 
surface water samples. The largest percent in- 
creases were observed for zinc, turbidity, total 
organic carbon, conductivity, total dissolved solids 
and lead. Violations of North Carolina Ground 
Water Quality standards for heavy metals and haz- 
ardous organic compounds were detected at 53% 
of the landfills with adequate data. The most 
common heavy metal violations were for lead 
(18%), chromium (18%), zinc (6%), cadmium 
(6%), and arsenic (6%) (percentage of wells violat- 
ing shown in parentheses). The organic com- 
pounds which appear to pose the greatest threat to 
ground water are the chlorinated solvents (8%, 
petroleum derived hydrocarbons (8%), and pest'- 
cides (5%). (See also W90-10584) (Author’s ab- 
stract) 
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DISTRIBUTION, SOURCE, AND SIGNIFI- 


HAYNE AQUIFER, CHERRY POINT, NORTH 

CAROLINA. 

— Survey, Raleigh, NC. Water Resources 
iV. 

O. B. Lloyd, and C. C. Daniel. 

IN: Coastal Water Resources. Proceedings of a 

Symposium held in Wilmington, North Carolina. 

American Water Resources Association, Bethesda, 

Maryland. 1988. p 519-530, 5 fig, 12 ref. 


Descriptors: *Castle Hayne Aquifer, *Coastal 
waters, *Groundwater pollution, *North Carolina, 
*Organic compounds, *Path of pollutants, *Water 
pollution sources, Aquifers, Benzene, Fatty acids, 
Hydraulic head, Landfills, Waste disposal. 


From 1941-1987, groundwater withdrawals at 
Cherry Point have lowered hydraulic heads as 
much as 30 feet around wells pumping from the 
Castle Hayne aquifer, one of the most important 
freshwater aquifers in coastal North Carolina. 
These head declines have created or increased the 
potential for downward movement of water from 
the surficial aquifer to the Castle Hayne aquifer at 
Cherry Point. Former landfills and other waste 
disposal sites are located near water supply wells at 
Cherry Point and are suspected as sources of 
groundwater contamination in the surficioal aqui- 
fer. The total thickness of confining units occur- 
ring between land surface and the top of the Castle 
Hayne aquifer ranges from 20 to 70 feet. Where 
thinnest, some of the individual confining units are 
discontinuous, providing an opportunity for rela- 
tively unimpeded downward movement of water 
from the surficial aquifer to the Castle Hayne 
aquifer. Analyses of water samples from wells tap- 
ping the Castle Hayne reveal the presence of ben- 
zene and fatty acids, and related derivatives. The 
benzene occurs where confining units are thin and 
discontinuous; concentrations range from less than 
0.2 to 1.9 micrograms/L. The fatty acids and de- 
rivatives occur in water from wells near an old 
landfill where the confining units are 40 to 50 feet 
in total thickness; concentrations range from less 
than 1 to 28 micrograms/L. The low level occur- 
rence of these contaminants in water from the 
Castle Hayne aquifer illustrates the vulnerability of 
this important aquifer to contamination by man’s 
activities. (See also W90-10584) (Author’s abstract) 
W90-10628 


TRENDS IN NUTRIENT CONCENTRATION IN 
THE NORTHERN WADDEN SEA OF SYLT. 
Biologische Anstalt Helgoland (Germany, F.R.). 
Litoralstation. 

P. Martens. 

Helgolaender Meeresuntersuchungen HEMEDC, 
Vol. 43, No. 3/4, p 489-499, 1989. 11 fig, 2 tab, 15 
ref. 


Descriptors: *Eutrophication, *Hydrography, 
*Nutrient concentrations, *Path of pollutants, 
*Sylt, *Wadden Sea, *Water quality trends, *West 
Germany, Ammonium, Chlorophyll, Hydrogen 
ion concentration, Nitrates, Phosphates, Plankton, 
Rainfall, Salinity, Silica. 


The mean values on hydrographical parameters in 
the Wadden Sea of Sylit taken weekly over a 
period of seven years (1975, 1976, and 1984 to 
1988) were compared in order to detect trends in 
concentrations of nutrients or plankton. An in- 
crease in nitrogen dioxide, nitrate, phosphate, and 
silica could be found in summer. Ammonium 
showed a negative trend. Corresponding with the 
rising nutrient level, chlorophyll a and pH show a 
positive trend. Salinity decreased significantly. 
Changes in ammonium and nitrate were correlated 
with rainfall. (Author’s abstract) 

W90-10691 


EUTROPHICATION OF 
WADDEN SEA: 


THE DUTCH 
EXTERNAL NUTRIENT 
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LOADINGS OF THE MARSDIEP AND VLIES- 
TROOM BASIN. 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
H. W. van der Veer, W. van Raaphorst, and M. J. 
N. Bergman. 

Helgolaender Meeresuntersuchungen HEMEDC, 
Vol. 43, No. 3/4, p 501-515, 1989. 10 fig, 6 tab, 28 
ref. 


Descriptors: *Eutrophication, *Marsdiep Basin, 
*Nutrient transport, *Path of polletenm, *The 
Netherlands, *Tidal basins, *Vliestroom Basin, 
*Wadden Sea, *Water pollution sources, *Water 
quality trends, Buffering, Coastal waters, Ecosys- 
tems, Estuaries, History, Hydrography, Limiting 
nutrients, Nitrogen, North Sea, Nutrient concen- 
trations, Phosphorus, Primary productivity, Rhine 
River, Water pollution effects. 


The increasing phosphorus and nitrogen content in 
the two main tidal basins in the western Dutch 
Wadden Sea, the Marsdiep and the Vliestroom 
basins, has been reconstructed from the 1950s 
onward. The area is enriched with nutrients by 
two sources both originating from the river Rhine, 
one being the discharge from Lake [Jssel and the 
other the exchange with the coastal zone of the 
North Sea. Due to buffering by Lake [ssel, for 
about 15-20 years the eutrophication of the western 
Wadden Sea showed a time lag compared with the 
continuously-increasing nutrient concentrations in 
the river Rhine and the coastal zone of the North 
Sea. At present, the primary production in part of 
the area still seems to be nutrient-limited in 
summer, and loadings have been decreasing in 
recent years. So far, no severe, negative effects on 
the ecosystem have been reported. It is hypoth- 
esized that other parts of the Dutch Wadden Sea 
with freshwater runoff directly into the estuary, 
such as the Ems/Dollard estuary may show a more 
continuous increase in nutrient concentrations 
from the 50s onwards. Areas without any signifi- 
cant input of fresh water will be influenced only by 
exchange with the coastal zone of the North Sea. 
These areas will also show a pattern of continuous 
increase, though on a rather low level, because of 
the relatively low nutrient loadings coming from 
the North Sea. (Brunone-PTT) 

W90-10692 


DIFFERENCES IN UPTAKE OF PERSISTENT 
POLLUTANTS FOR PREDATORS FEEDING 
IN AQUATIC AND TERRESTRIAL HABITATS. 
Lund Univ. (Sweden). Limnological Inst. 

P. Larsson, P. Woin, and J. Knulst 

Holarctic Ecology HOECD2, Vol. 13, No. 2, p 
149-155, April 1990. 3 fig, 30 ref. 


Descriptors: *Bioaccumulation, *Food habits, 
*Mammals, *Path of pollutants, ‘*Pollutants, 
*Water pollution, DDT, Habitats, Liver, Martens, 
Mink, Muscle, Otters, Polychlorinated biphenyls. 


Persistent pollutants in mustelid species (e.g. otter, 
marten) were investigated. For a given 
animal, concentration of polychlorinated biphenyls 
and DDT in muscle were correlated with concen- 
trations in its anal gland secretions. The correlation 
suggests that small samples of secretion could be 
used for pollutant analysis thereby eliminating the 
need to sacrifice animals. There was also a correla- 
tion between muscle and liver concentrations of 
these compounds, indicating a partitioning be- 
tween different organs. Furthermore, habitat dif- 
ferences between species led to interspecific varia- 
tion in the uptake of persistent pollutants. Mink, 
which mainly feed in aquatic environments, con- 
tained a higher proportion of p,p-DDT than 
marten, which feeds on terrestrial prey. Differ- 
ences in polychlorinated biphenyl uptake were also 
noted between the two predators, though the con- 
gener distribution was heavily dominated by a few 
hexachlorobiphenyls and heptachlorobipheny]s. 
(Author’s abstract) 
W90-10697 


CRITICAL REVIEW OF SELECTED HEAVY 
METAL AND CHLORINATED HYDROCAR- 
BON CONCENTRATIONS IN THE MARINE 
ENVIRONMENT. 


International Lab. of Marine Radioactivity, 


Monaco-Ville (Monaco). 

S. W. Fowler. 

South African Journal of Science SAJSAR, Vol. 
85, No. 11, p 1-64, December 1989. 18 tab, 265 ref. 


Descriptors: *Chlorinated hydrocarbons, *Heavy 
metals, *Marine environment, *Path of pollutants, 
*Reviews, *Sediment chemistry, *Water ee em 
*Water pollution sources, Aquatic animals, B 
cumulation, Cadmium, Contamination, DDT, 
Human diseases, Lead, Mercury, Polychlorinated 
biphenyls, Public health, Residence time, Water 
quality trends. 


A critical review of existing concentrations of the 
potential pollutants mercury, cadmium, lead, poly- 
chlorinated biphenyls and DDT in marine waters, 
sediments and biota of the global ocean indicates 
that the highest concentrations are usually found in 
the most densely populated and industrialized re- 
gions which are o located near major river 
estuaries. In general, present concentrations, par- 
ticularly those in edible marine organisms, do not 
give rise for alarm; however, in some cases nation- 
al and international concentration limits have been 
exceeded which has caused some concern for 
human health. In some hot spots (e.g. Minamata 
Bay, Hudson-Raritan Estuary, Los Angeles Bight, 
Ems Estuary) where measures have been taken to 
eliminate the sources of contamination, a signifi- 
cant reduction in concentrations has occurred. Re- 
liable temporal data are generally too sparse and 
have not been collected for a sufficient period to 
make accurate predictions about the environmental 
half-life of the contaminants; however, the wide- 
spread occurrence of persistent organochlorine res- 
idues of polychlorinated biphenyls and DDT in 
remote areas far from known input sources sug- 
gests a long residence time in the ecosystem. Spa- 
tial data on a global scale are also limited; there- 
fore; it is difficult to draw firm conclusions about 
long-term consequences of the shift in use of DDT 
and other chlorinated pesticides towards tropical 
areas and the southern hemisphere. However, the 
few reliable data available from these regions indi- 
cate concentrations of some organochlorine com- 
pounds in marine matrices that are as high or 
higher than those reported for the northern hemi- 
sphere. More data from a much wider area are 
needed in order to clarify this trend. (Author’s 
abstract) 

W90-10699 


ZINC AND COPPER IN SEDIMENTS OF 

SOUTHERN BOHAI SEA. 

Academia Sinica, Qingdao (China). Inst. of Ocean- 

ology. 

= N. Ma, Q. S. Li, W. R. Shen, X. L. Zhang, and 
L. He. 


Oceanologia et Limnologia Sinica, Vol. 20, No.4, 
1989, p 381-386, 3 fig, 3 tab, 9 ref. 


Descriptors: *Bohai Sea, *Copper, *Fate of pollut- 
ants, *Marine sediments, *Metals, *Sediment con- 
tamination, *Zinc, Bays, Bottom sampling, Corre- 
lation analysis, Heavy metals, Huang He River. 


Copper and zinc levels have risen in the Southern 
Bohai Sea, China. Sediments from the Bohai Sea 
were analyzed for copper, zinc, rubidium, mean 
particle diameter of the sediment, and organic ma- 
terial. Partial correlation coefficients on the chemi- 
cal analyses show that the copper and zinc are 
associated with minerals and not with organic ma- 
terial. Accumulation rates of zinc and copper have 
been measured at two stations in the Southern 
Bohai Sea since 1976. The accumulation rates at 
one station have remained steady, while the rates 
at the other station have declined greatly since 
1976. The decline in the rate of accumulation of 
zinc and copper at one of the stations was appar- 
ently due to a change in the course of the Huanghe 
river. (King-PTT) 

W90-10709 


VALIDATION OF CORBICULA FLUMINEA 
GROWTH REDUCTIONS INDUCED BY 
COPPER IN ARTIFICIAL STREAMS AND 
RIVER SYSTEMS. 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 


For primary bibliographic entry see Field 5C. 
W90-10718 


RESISTANCE OF CHLORPYRIFOS TO EN- 
HANCED BIODEGRADATION IN SOIL. 
DowElanco, Midland, MI. Environmental Chemis- 
try Lab. 

K. D. Racke, D. A. Laskowski, and M. R. Schultz. 
Journal of Agricultural and Food Chemistry 
JAFCAU, Vol. 38, No. 6, p 1430-1436, June 1990. 
3 fig, 3 tab, 55 ref. 


Descriptors: *Biodegradation, *Chlorpyrifos, 
*Fate of pollutants, *Path of pollutants, *Soil con- 
tamination, Alkaline soils, Insecticides, Microbial 
degradation. 


Laboratory studies were conducted to determine 
whether the organophosphorus insecticide chlor- 
pyrifos undergoes enhanced microbial degradation 
in soil. Repeated treatment of soils in the laborato- 
ry with chlorpyrifos did not alter the chlorpyrifos 
degradation rates or product distributions observed 
in four soils. Likewise, soils from three plots that 
received annual field applications of chlorpyrifos 
for 2-4 years did not develop an enhanced rate of 
chlorpyrifos degradation in laboratory degradation 
studies as compared to soils from untreated plots. 
Soils from fields in which a number of insecticides 
failed to control target insect pests displayed short 
chlorpyrifos half-lives of between 4 and 9 days. 
The degradation of chlorpyrifos in these ‘problem’ 
soils, which were highly alkaline (pH greater/ 
lesser than or equal to 8), was not microbially 
mediated and appeared to be a hydrolytic process. 
Accumulation or mineralization of the major 
chlorpyrifos hydrolysis product, 3,5,6-trichloro-2- 
pyridinol, was unrelated to the rate of chlorpyrifos 
hydrolysis observed. Results indicate that chlor- 
pyrifos is not susceptible to enhanced microbial 
degradation and repeated chlorpyrifos application 
should have no effect on its persistence or efficacy. 
(Author’s abstract) 

W90-10732 


EFFECT OF PARTICLE SIZE ON TRANSI- 
TION METAL CONCENTRATIONS IN THE 
CHANGJIANG (YANGTZE RIVER) AND THE 
HUANGHE (YELLOW RIVER), CHINA. 
— Sinica, Qingdao (China). Inst. of Ocean- 
ology. 

W. W. Huong, and J. Zhang. 

Science of the Total Environment STENDL, Vol. 
94, No. 3, p 187-207, May 15, 1990. 5 fig, 28 ref. 


Descriptors: *Changjiang River, *China, *Heavy 
metals, *Huang He River, *Particle size, *Path of 
pollutants, *River sediments, *Sediment chemistry, 
*Sediment transport, Cadmium, Cobalt, Copper, 
Erosion, Lead, Nickel, Rivers, Sediment analysis, 
Sediment erosion, Soil erosion, Suspended sedi- 
ments, Water chemistry. 


The geochemistry of Chinese water systems has 
recently received considerable study, due to in- 
creased interest in environmental management and 
protection. Suspended sediments from the Chang- 
jiang (Yangtze River) and the Huanghe (Yellow 
River) were analyzed to determine the transition 
element (Cu, Cd, Co, Ni, and Pb) concentrations 
and their distribution among different size frac- 
tions. Compared with the Huanghe, the Chang- 
jiang is characterized by higher particulate transi- 
tion element concentrations. Most of the transition 
metals show high values in both coarse (> 50 
microns) and fine (<= 2 microns) particle size 
fractions, and this is related to the mineral compo- 
sition of the different size fractions of these two 
rivers. The relatively low element concentrations 
in the silt size (50-2 micron) fraction may be due to 
a more abundant light mineral (such as quartz and 
feldspar) content in this fraction. Further study is 
necessary in order to understand the correlation of 
element concentrations with different particle size 
and mineral composition, and the chemical forms 
of the transition elements in the suspended matter, 
as well as the influence of physico-chemical and 
hydrodynamical processes on the distribution of 
particulate elements in different particle size and 
chemical fractions in the estuary. The importance 





of the transport of particulate transition metals by a 
certain particle size fraction in these rivers may be 
different from the element concentrations in this 
fraction, since the particulate element transport in 
the river/estuary system is considerably affected 
by the granularity of the suspended sediments, 
which in turn is directly related to the energy of 
the environment. (Hoskin-PTT) 

W90-10745 


CONTENT OF CHLORIDE, NITRATE, AND 
SULPHATE IN SNOW SAMPLES COLLECTED 
FROM THE SNOWY MOUNTAIN REGION OF 
AUSTRALIA, 
Commonwealth Scientific and Industrial Research 
Organization, Sutherland (Australia). Analytical 
wae Section. 

G. K. C. Low, S. R. McEvoy, and R. W. 
Matthews. 
Science of the Total Environment STENDL, Vol. 
= No. 3, p 221-232, May 15, 1990. 7 fig, 1 tab, 14 
ref. 


Descriptors: *Acid rain, *Australia, *Chemical 
properties, *Chemistry of precipitation, *Chlor- 
ides, *Mountains, *Nitrates, *Path of pollutants, 
*Snow, *Snowy Mountains, *Sulfates, Anions, 
Chemical analysis, Snow depth, Spatial distribu- 
tion, Storms, Temporal distribution. 


One of the major indicators of the severity of acid 
rain is the concentration of chloride, nitrate and 
sulfate ions in rain, snow or dry deposition collect- 
ed over a particular region. There is little informa- 
tion on the content of these anions in snow sam- 
ples, especially data concerning temporal and spa- 
tial variation of anions in snow samples collected 
over a prolonged period. Time-sequential and pre- 
cipitation (depth profiling) sampling procedures 
were used to collect snow samples at nine sites 
(spread across 100 km) in the Snowy Mountains 
region to determine their chloride, nitrate and sul- 
fate content. Analysis of the data indicated that the 
concentrations of anions varied significantly during 
an individual storm event. Large variation was also 
found for snow samples collected between storms 
at a given site. The overali mean concentrations of 
chloride, nitrate and sulfate were 0.25, 0.13 and 
0.09 mg/kg, which compare favorably with those 
reported elsewhere and may be considered as typi- 
cal values for such anions in snow samples collect- 
ed from a pristine area. (Hoskin-PTT) 

W90-10746 


NONIONIC DETERGENTS AS TRACERS OF 
GROUND WATER POLLUTION CAUSED BY 
MUNICIPAL SEWAGE. 

Haifa Univ. (Israel). Dept. of Biology. 

U. Zoller, E. Ashash, G. Ayali, and S. Shafir. 
Environment International ENVIDV, Vol. 16, No. 
3, p 301-6, 1990. 2 fig, 1 tab, 21 ref. 


Descriptors: *Detergents, *Environmental tracers, 
*Groundwater pollution, *Nonionic surfactants, 
*Path of pollutants, *Water pollution sources, 
Israel, Soil analysis, Stream pollution, Wastewater 
pollution, Water analysis, Water quality, Water 
sampling, Well testing, Well water. 


The extent to which Israel’s groundwater, in the 
vicinities of streams polluted by municipal sewage, 
have been contaminated by synthetic detergents, 
particularly, the locally used, nonbiodegradable, 
alkylphenol-based nonionic type was determined. 
Streams polluted by sewage (domestic and/or in- 
dustrial) and six adjacent water wells were sam- 
pled simultaneously, and their nonionic detergent 
concentration determined. It was found that 
ground waters are being contaminated by nonionic 
synthetic detergents (0.1-0.8 mg/L), the origins of 
which are the adjacent surface water bodies pollut- 
ed by sewage. The data collected indicate an in- 
verse relationship between the distance of a given 
well from the polluted stream and the concentra- 
tion of the nonionic detergent in the well. No 
obvious simple pattern appears to emerge concern- 
ing the detergent concentration-hydraulic head re- 
lationship. However, the data appear to suggest 
that the deeper the well, the higher the concentra- 
tion of the nonionic detergents in the well’s water, 
assuming all other involved factors are similar. The 
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mean velocity of movement of the detergent pol- 
lutant front in the soil was found to be about 0.4 
m/d. Clearly, neither naturally occurring biode- 
gradation nor physical soil adsorption processes in 
the subsurface water/soil systems is capable of 
avoiding the infiltration of nonbiodegradable, non- 
ionic detergents into Israel’s groundwater. (Au- 
thor’s abstract) 

W90-10751 


BIOCONCENTRATION OF MHALOXYFOP- 
METHYL IN BLUEGILL (LEPOMIS MACRO- 
CHIRUS RAFINESQUE). 

Dow Chemical U.S.A., Midland, MI. Health and 
Environmental Sciences. 

P. G. Murphy, and N. E. Lutenske. 

Environment International ENVIDV, Vol. 16, No. 
3, p 219-230, 1990.5 fig, 5 tab, 12 ref. 


Descriptors: *Animal metabolism, *Bioaccumula- 
tion, *Biological magnification, *Bluegills, *Fish 
physiology, *Herbicides, *Path of pollutants, Bio- 
transformation, Carbon radioisotopes, Metabolites, 
Water analysis. 


Bluegill (Lepomis macrochirus Rafinesque) were 
exposed to a C14 haloxyfop-methyl (methyl 2-(4- 
((3-chloro-5-(trifluoromethy!)-2- 
pyridinyl)oxy)phenoxy)propanoate) concentration 
averaging 0.29 micrograms/L under flow-through 
conditions for 28 days. At the end of 28 days, the 
fish were transferred to clean water for a 4-day 
flow-through clearance period. Bluegill were 
found to absorb the ester rapidly from water which 
was then biotransformed at an extremely fast rate 
within the fish, such that essentially no haloxyfop- 
methyl was detected in the fish. The estimated 
bioconcentration factor for haloxyfop-methyl in 
whole fish was < 17, based upon the detection 
limit for the ester in fish (0.005 micrograms/g) and 
the average concentration of haloxyfop-methyl in 
exposure water (0.29 micrograms/L). The princi- 
pal component of the C14 residue within whole 
fish was haloxyfop acid which accounted for an 
average of about 60% of the total radioactivity. 
The high rate of biotransformation of the parent 
compound within the fish demonstrates the impor- 
tance of basing the bioconcentration of the parent 
compound within the fish demonstrates the impor- 
tance of basing the bioconcentration factor upon 
the actual concentration of parent material within 
the organism rather than the total radioactive resi- 
due levels for bioconcentration studies with radio- 
labeled compounds. (Author’s abstract) 

W90-10753 


MULTIPLICATION OF MICROORGANISMS 
IN AN EVAPORATIVE AIR COOLER AND 
POSSIBLE INDOOR AIR CONTAMINATION. 
California Dept. of Health Services, Berkeley. Air 
and Industrial Hygiene Lab. Seciion. 

J. M. Macher, and J. R. Girman 

Environment International ENVIDV, Vol. 16, No. 
3, p 203-211, 1990.5 fig, 5 tab, 16 ref. 


Descriptors: *Air conditioning, *Air pollution 
sources, *Bacteria, *Evaporation, *Fungi, *Micro- 
organisms, *Path of pollutants, *Sumps, *Water 
pollution. 


Evaporative air coolers (EACs) cool and humidify 
hot, dry, outdoor air by pulling it through pads 
that are wetted continuously by recirculated water. 
An EAC in a single-family house was examined for 
three summer months, during which the amount of 
dissolved solids in the sump water rose to ten times 
the level in the chlorinated tap water supply. Al- 
though the concentration of bacteria in the tap 
water was always less than 10 colony-forming 
units per milliliter (cfu/m), the concentration in the 
cooler water reached 100,000 cfu/mL in the ninth 
week. Indoors and outdoors, the concentrations of 
airborne microorganisms were similar on individ- 
ual days, but throughout the study they varied 
from 100 to 10,000 cfu/cu m for fungi. When the 
EAC was not operating, the concentration of air- 
borne microorganisms tended to be higher indoors 
than outdoors. When operating, the cooler intro- 
duced large volumes of outdoor air into the house 
and there was less difference between the indoor 
and the outdoor microbiological air quality. Al- 
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though the pads of the EAC appeared to filter 
microorganisms from the outdoor air, the types of 
bacteria that predominated in the sump water were 
more abundant in the indoor air, and several types 
of bacteria and fungi were found only in the sump 
water and in the indoor air. (Author’s abstract) 
W90-10754 


PRESENCE OF BACTERIAL VIRUS IN 
GROUNDWATER AND TREATED DRINKING 
WATER. 

pg Water Research Inst., Burlington (Ontar- 
io). 

B. J. Dutka, G. A. Palmateer, S. M. Meissner, E. 
M. Janzen, and M. Sakellaris. 

Environmental Pollution ENPOEK, Vol. 63, No. 
4, p 293-298, 1990. 1 tab, 14 ref. 


Descriptors: *Bacteriophage, *Drinking water, 
*Groundwater pollution, *Treated water, *Water 
pollution, Chlorination, Fecal coliforms, Fecal 
streptococci, Streptococcus, Test wells, Urban 
areas, Water analysis, Water sampling, Well 
waters. 


Ten raw urban well water samples and twelve 
water samples collected from distribution lines 
after the well waters were treated were examined 
for bacteriological and coliphage/bacteriophage 
populations. The raw well waters were found to 
contain < 1/100 m total coliforms and fecal strep- 
tococci, but they all contained varying concentra- 
tions of coliphage and bacteriophage. The treated 
waters were all found to have < 1 total coliforms 
and fecal streptococci per 100 m with the excep- 
tion of one treated water sample from Community 
C. However, even though the treated water sam- 
ples contained free and total chlorine levels vary- 
ing from 0.05 to 1.5 ppm, they were all found to 
contain usually greater amounts of coliphage and 
bacteriophage than the raw well waters. (Author’s 
abstract) 

W90-10755 


TIN COMPOUNDS IN SEDIMENTS OF LAKE 
MARYUT, EGYPT. 

Alexandria Univ. (Egypt). Dept. of Oceanography. 
For primary bibliographic entry see Field 5A. 
W90-10756 


MODELING DO CONDITIONS IN STREAMS 
WITH DISPERSION. 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

For primary bibliographic entry see Field 5A. 
W90-10771 


PREDICTION OF STREAM VOLATILIZATION 
COEFFICIENTS. 

Geological Survey, Arvada, CO. 

R. E. Rathbun. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 615-631, 1990. 7 fig, 4 
tab, 50 ref. 


Descriptors: *Diffusion, *Fate of pollutants, 
*Model studies, *Path of pollutants, *Prediction, 
*Streams, *Volatility, Error analysis, Films, Math- 
ematical analysis, Mathematical equations, Solutes. 


Equations were developed for predicting the 
liquid-film and gas-film reference-substance param- 
eters for quantifying volatilization of organic so- 
lutes from streams. Molecular weight and molecu- 
lar-diffusion coefficients of the solute were used as 
correlating parameters. Equations for predicting 
molecular-diffusion coefficients of organic solutes 
in water and air were developed, with molecular 
weight and molal volume as parameters. Mean 
absolute errors of prediction for diffusion coeffi- 
cients in water were 9.97% for the molecular- 
weight equation, 6.45% for the molal-volume 
equation. The mean absolute error for the diffusion 
coefficient in air was 5.79% for the molal-volume 
equation. Molecular weight is not a satisfactory 
correlating parameter for diffusion in air because 
two equations are necessary to describe the values 
in the data set. The best predictive equation for the 
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liquid-film reference-substance parameter had a 
mean absolute error of 5.74%, with molal volume 
as the correlating parameter. The best equation for 
the gas-film parameter had a mean absolute error 
of 7.80%, with molecular weight as the correlating 
parameter. (Author’s abstract) 

'W90-10772 


TRANSFORMATION OF PAHS IN SOIL SYS- 
TEMS. 
Yeungnam Univ., Gyongsan (Republic of Korea). 
Dept. of Environmental Engineering. 

K. S. Park, R. C. Sims, and R. R. Dupont. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116. No. 3, p 632-640, 1990. 2 fig, 5 
tab, 18 ref. 


Descriptors: *Biotransformation, *Fate of pollut- 
ants, *Organic pollutants, *Polycyclic aromatic 
hydrocarbons, *Soil contamination, *Soils, Kinet- 
ics, Mercury, Naphthalenes, Volatile organic com- 
pounds. 


Transformation kinetics, corrected for abiotic loss 
and for volatilization, of 14 polycyclic aromatic 
hydrocarbon (PAH) compounds were studied in 
two nonacclimated soils. Mean volatilization losses 
for naphthalene and 1-methylnaphthalene were 
measured as 31% and 22%, respectively, of the 
total masses applied. Volatilization of the other 
twelve PAH compounds studied was less than 
0.1%. The abiotic loss (1.8-17.4%) of two-ring and 
three-ring PAH compounds in soil samples bio- 
inhibited by 2% HgCl2 was statistically significant 
(p< 0.05). No significant loss from bio-inhibited 
soil was found for PAH compounds with more 
than three rings. Transformation half-lives correct- 
ed for volatilization and for abiotic loss were ap- 
proximately 2 days for two-ring PAHs including 
naphthalene and i-methylnaphthalene. Half-lives 
values for nonvolatile PAHs increased from 59 
days for three-ring PAHs (anthracene and phenan- 
threne) to more than 300 days for PAH com- 
pounds containing more than three rings. The 
PAH transformation rate was inversely propor- 
tional to molecular weight and compound ring 
number. (Author’s abstract) 

W90-10773 


RELEASE OF HALOCARBONS FROM AN IN- 
DUSTRIAL ESTUARY. 

Chalmers Univ. of Technology, Goeteborg 
(Sweden). Dept. of Analytical and Marine Chemis- 


try. 

D. Dyrssen, E. Fogelqvist, M. Krysell, and R. 
Sturm. 

Tellus TELLAL, Vol. 42, No. B2, p 162-169, 
April 1990. 5 fig, 2 tab, 24 ref. 


Descriptors: *Chemical industry, *Chlorinated hy- 
drocarbons, *Elbe Estuary, *Estuaries, *Haloge- 
nated hydrocarbons, *Industrial wastewater, *Path 
of pollutants, *Water pollution sources, *West 
Germany, Air pollution sources, Rivers, Seawater, 
Water analysis, Water sampling. 


In order to study the release of low molecular 
weight halocarbons from a contaminated river into 
the adjacent sea and into the atmosphere, an inves- 
tigation was carried out in the Elbe estuary, West 
Germany, in October 1986. Results for the halocar- 
bons chloroform, 1,1,1-trichloroethane, carbon tet- 
rachloride, trichloroethylene and tetrachloroethy- 
lene in relation to salinity, tidal phase and geo- 
graphical position in the estuary are presented. The 
results show that release of halocarbons into the 
estuary acts as an atmospheric source for all com- 
pounds investigated, and that evaporation is a 
rapid and favored process since the halocarbons 
are strongly supersaturated in the estuary. The 
halocarbons are known to be globally spread via 
the atmosphere, and later found in remote areas 
like Arctic waters. (Author’s abstract) 

W90-10776 


METHANESULFONATE IN RAINWATER AT 
CAPE GRIM, TASMANIA. 

Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Research. 


G. P. Ayers, and J. P. Ivey. 
Tellus TELLAL, Vol. 42, No. B2, p 217-222, 
April 1990. 5 fig, 1 tab, 22 ref. 


Descriptors: *Acid rain, *Global warming, *Meth- 
anesulfonate, *Rainfall, *Sulfonates, *Tasmania, 
*Water chemistry, Aerosols, Deposition rates, 
Marine pollution, Seasonal variation, Seawater, 
Water pollution sources. 


Strong seasonal variation in rainwater methanesul- 
fonate (MSA) concentration and wet deposition at 
Cape Grim is found to parallel the strong seasonal 
variation in aerosol MSA concentration previously 
reported for clean, maritime air at this site. The 4 
years of rainwater MSA data available from mid- 
1983 to mid-1987 yield an estimated annual-aver- 
age wet deposition rate to the ocean surface at 
latitude 41 deg S of 0.096 +/-0.047 mmol/sq m/yr. 
This annual wet deposition of sulfur in the form of 
MSA represents only a small fraction (7%) of the 
1.3 mmol/sq m/yr recently estimated for annual 
emissions of sulfur (in the form of dimethyl sulfide) 
from temperate oceans. (Author’s abstract) 
W90-10777 


OXIDATION STATES OF ARSENIC IN WELL- 
WATER FROM A CHRONIC ARSENICISM 
AREA OF NORTHERN MEXICO. 

Instituto Politecnico Nacional, Mexico City. Dept. 
de Farmacologia y Toxicolgia. 

For primary bibliographic entry see Field 2K. 
W90-10778 


ACCELERATED DEGRADATION OF CARBO- 
FURAN IN STANDING WATER FROM CAR- 
BOFURAN-RETREATED AZOLLA PLOTS. 
Central Rice Research Inst., Cuttack (India). Lab. 
of Soil Microbiology. 

N. Singh, A. Sahoo, and N. Sethunathan. 

Journal of Environmental Science and Health (B) 
JPFCD2, Vol. 25, No. 2, p 205-213, 1990. 2 tab, 13 
ref. US-India Funds Grant No. FG-IN-693. 


Descriptors: *Biodegradation, *Carbofuran, *Deg- 
radation, *Fate of pollutants, *Insecticides, *Path 
of pollutants, ‘*Pesticides, *Standing waters, 
Azolla, Bacteria, Bendiocarb, Carbosulfan, Micro- 
bial degradation, Nitrogen fixing bacteria. 


Carbofuran (2,3-dihydro-2,2-dimethyl-7-benzofur- 
anyl N-methylcarbamate) was mixed with standing 
water from six flooded Azolla (a fern harboring a 
nitrogen fixing alga, Anabaena Azollae) plots that 
had been regularly treated with carbofuran before. 
The insecticide completely disappeared in 5 to 10 
days when mixed with water from three of the six 
plots. The enrichment culture, prepared by further 
additions of carbofuran to the standing water from 
an Azolla plot, degraded bendiocarb (2,2-dimethyl- 
1, 3-benzidioxol-4-yl-N-methylcarbamate), carbo- 
furan and carbosulfan (2,3-dihydro-2,2-dimethyl-7- 
benzofurany] (di-n-butyl-aminosulfenyl) methylcar- 
bamate) in that order. Enrichment culture, upon 
sterilization by autoclaving, lost its ability to de- 
grade carbofuran. Evidently, accelerated degrada- 
tion of carbofuran in standing water from retreated 
Azolla plots was mediated by microorganisms. 
(Author’s abstract) 

W90-10783 


RETENTION OF DIESEL FUEL IN AQUIFER 
MATERIAL. 

General Motors Research Labs., Warren, MI. En- 
vironmental Science Dept. 

S. F. Kia, and A. S. Abdul. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116, No. 7, p 881-894, July 1990. 7 
fig, 2 tab, 23 ref. 


Descriptors: *Fuel, *Groundwater pollution, *Oil 
pollution, *Path of pollutants, Aquifers, Particle 
size, Porosity, Porous media. 


Retention of diesel fuel in soil material from the 
Borden aquifer was investigated for five particle- 
size fractions over the size range 75-500 microme- 
ters and for different packing structures. Results 
show a variation in retention with pore structure, 
especially for small particle size. The variation 


116 


was, however, nonuniform; retention increased 
with increasing porosity over some ranges of pore 
structure, whereas the reverse occurred over the 
ranges of pore structure. Also, depending upon 
pore structure, retention showed little variation or 
decreased with increasing particle size. The reten- 
tion of diesel fuel was greater than the retention of 
water under similar packing conditions. The de- 
pendency of retention on fluid type and medium 
structural parameters agrees qualitatively with the- 
oretical predictions for retention in porous media 
of uniform spherical particles, which can be ex- 
plained based on the concept of capillary retention. 
(Author’s abstract) 

W90-10785 


TROPHIC CHANGES AND LONG-TERM FISH 
MANAGEMENT IN A LARGE LOWLAND 
LAKE OF ESTONIA. 

Akademiya Nauk Estonskoi SSR, Tartu. Inst. Zoo- 
logii i Botaniki. 

K. K. Khaberman, and E. Y. Khaberman. 

Journal of Ichthyology JITHAZ, Vol. 29, No. 7, p 
1-8, 1989. 3 tab, 24 ref. 


Descriptors: *Estonia, *Eutrophication, *Fish 
management, ‘*Fisheries, *Lake restoration, 
*Trophic level, *Vortsjarv Lake, Algae, Eutrophic 
lakes, Food chains, Zooplankton. 


The ecosystem of Lake Vyrts”yarv, Estonia, was 
investigated in 1964-1986. It changed from a beta- 
Eutrophic to a hypereutrophic lake in the early 
1970’s, and back to a beta-eutrophic lake after 
1975. Filamentous and colonial algae replaced 
small unicellular forms with the latter change. This 
resulted in a decrease in the energy flow through 
the planktonic food link because only about 10% 
of the phytoplankton biomass is consumed by zoo- 
plankton. The domination of the detritus food link 
resulted in dominance of benthic feeders among 
fish, whose production constituted about 80% of 
total fish production. Bream was the dominant 
species, having 50-60% of the total fish biomass. 
To protect the spawning and young of predatory 
fish, successful measures were taken to achieve an 
optimal ratio of nonpredatory to predatory species 
with a dominance of more valuable fish in the 
ecosystem and catches. The experience gained in 
Lake Vyrts”yarv should be used in other lakes of 
the northwestern USSR. The already designed 
dam and sluiceway for controlling the lake level 
should be constructed. (Lantz-PTT) 

W90-10791 


DRAINAGE DITCH EROSION HISTORY AS 
RECORDED IN THE VARVED SEDIMENT OF 
A SMALL LAKE IN EAST FINLAND. 

National Board of Waters and Environment, Mik- 
keli (Finland). Mikkeli District Office. 

For primary bibliographic entry see Field 2J. 
W90-10796 


TEMPORAL AND VERTICAL DISTRIBUTION 
OF ACIDITY AND IONIC COMPOSITION IN 
CLOUDS: COMPARISON BETWEEN MODEL- 
ING RESULTS AND OBSERVATIONS. 

North Carolina State Univ. at Raleigh. Dept. of 
Marine, Earth and Atmospheric Sciences. 

T. P. DeFelice, and V. K. Saxena. 

Journal of the Atmospheric Sciences JAHSAK, 
Vol. 47, No. 9, p 1117-1126, May 1990. 5 fig, 5 tab, 
36 ref. EPA Agreement ESRLCA-01, and EPA 
Contracts CRS 812444-01-0, -02-0, and -03-0. 


Descriptors: *Acid rain, *Acidity, *Cloud chemis- 
try, *Meteorology, *Model studies, *Path of pol- 
lutants, Chemistry of precipitation, Hydrogen ion 
concentration. 


Cyclic temporal variations of pH and ionic concen- 
tration in sampled clouds which traversed the Mt. 
Mitchell State Park site NC, during the summers of 
1986, 1987 and 1988 are reported. These clouds 
typically had a measured pH minimum during their 
initial and final stages. The cause of this basic 
cyclic pattern is attributed to sampling at different 
vertical levels of the cloud. Results also suggest 
that the measured pH patterns do not always ex- 





hibit minima during the formative and dissipative 
stages of the cloud, apparently in response to the 
underlying dynamical processes. The relationship 
between temporal pH measurements made at a 
Stationary site to vertical cloud levels provides 
insight into the physical processes (e.g., nucleation 
scavenging near cloudbase, dry air entrainment 
near cloudtop) influencing the observed cloud- 
water chemistry on a real-time basis and could 
improve cloud chemistry models. The determina- 
tion of the vertical profiles of acidity and of the 
position within a cloud is feasible but sometimes 
impractical. Therefore, due to its cost effectiveness 
and versatility, a simple cloud chemistry model 
which explicitly estimates the vertical acidity pro- 
file of a cloud was sought to simulate the temporal 
acidity measurements at this site. A few of the 
event-averaged cloud water pH values were com- 
pared with the results of this cloud chemistry 
model and were found in excellent agreement. For 
the cloud event of 19 August 1987, the model 
predicted an average pH value of 3.03 compared 
with the average measured value of 3.09. It is 
proposed that the model could be used on an 
operational basis to predict the pH of cloudwater 
that would impact upon a montane forest. Such 
estimates could be strategically used to improve 
long-term forest health either by protecting new 
plant growth from acidic deposition, or by cloud 
deacidification through cloud seeding. (Author’s 
abstract) 

W90-10801 


QUANTITATIVE METHOD FOR DETERMI- 
NATION OF TRACE METAL CONCENTRA- 
TIONS IN SEDIMENTARY PYRITE. 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

For primary bibliographic entry see Field 2K. 
W90-10802 


FATE OF NATURAL AND ANTHROPOGENIC 
DISSOLVED ORGANIC CARBON IN THE MA- 
CROTIDAL ELORN ESTUARY (FRANCE). 
Institut Francais de Recherche pour |’Exploitation 
de la Mer, Brest. Dept. Environnement Littoral. 
A. Aminot, M. A. El-Sayed, and R. Kerouel. 
Marine Chemistry MRCHBD, Vol. 29, No. 2-3, p 
255-275, May 1990. 10 fig, 4 tab, 55 ref. 


Descriptors: *Biodegradation, *Chemical interac- 
tions, *Dissolved organic carbon, *Elorn Estuary, 
*Estuaries, *Fate of pollutants, *Path of pollutants, 
Bay of Brest, France, Industrial wastewater, Pri- 
mary productivity, Salinity, Seasonal variation, 
Water pollution sources. 


Dissolved organic carbon (DOC) was studied, 
during two consecutive years, in the Elorn estuary 
(France) to assess its inputs and behavior, and the 
possible processes, especially bacterial degradation, 
which may influence its fate in the estuary. Except 
in the case of sudden floods, riverine DOC concen- 
tration varied slightly (1.76-2.73 mg/L) during the 
period of study and is apparently not related to 
river flow variations. In seawater, marked seasonal 
variations were observed with a minimum concen- 
tration (0.77 mg/L) in March and maximum con- 
centration in mid-summer (1.38 mg/L). Because of 
industrial inputs (about 200 t/yr), in the upper 
estuary, DOC concentrations are erratic and 
higher than those encountered in the river. The net 
flux of DOC to the Bay of Brest amounts to about 
600 t/yr. The contribution of primary production 
to the DOC pool in the Bay of Brest is almost 
equivalent to the total input from the major land 
sources. It appeared that none of the endogenic 
additions or removal processes affected significant- 
ly the concentration of DOC during estuarine 
transport; this confirms the conservative behavior. 
The difference between the net and gross fluxes 
are in good agreement with anthropogenic inputs. 
First-order degradation kinetic constants range 
from 0.006 to 0.011/day for k1 and from 0.0013 to 
0.0036/day for k2. Constants usually increase with 
decreasing salinity. Only one degradation step (one 
constant) is found for salinity above 27, whatever 
the season. Refractory DOC, remaining after 4-5 
months incubation, accounts for up to 90% of 
DOC. (Author’s abstract) 

W90-10805 
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DISTRIBUTION OF ARSENITE AND TOTAL 
DISSOLVED ARSENIC IN MAJOR FRENCH 
ESTUARIES: DEPENDENCE ON BIOGEO- 
CHEMICAL PROCESSES AND ANTHROPO- 
GENIC INPUTS. 

Institut de Biogeochimie Marine, 
(France). 

P. Seyler, and J. M. Martin. 

Marine Chemistry MRCHBD, Vol. 29, No. 2-3, p 
277-294, May 1990. 7 fig, 2 tab, 40 ref. 


Montrouge 


Descriptors: *Arsenic, *Arsenic compounds, *Es- 
tuaries, *Gironde River, *Loire River, *Path of 
pollutants, *Rhone River, Electric powerplants, 
Fate of pollutants, France, Salinity, Water pollu- 
tion sources. 


The distribution of arsenite (As (III)), total dis- 
solved arsenic and particulate arsenic was studied 
in major French rivers/estuaries: the Rhone, Gir- 
onde and Loire, which are representative of pollut- 
ed, unpolluted, macrotidal and stratified systems. 
In these rivers, arsenite (1.3-2.1 nM) and total 
dissolved arsenic concentrations (8.8-20.5 nM) are 
comparable with mean concentrations in European 
and North American rivers. In the Rhone estuary 
(with flushing time of the order of 1 day) the 
maximum of dissolved arsenic (25-50 nM) occur- 
ring in the low-salinity zone is related to the varia- 
bility of the river input. In the Gironde estuary 
(flushing time 20-86 days) arsenite and total dis- 
solved As concentrations vs. chlorinity plots show 
a maximum (45 nm for dissolved arsenic) located in 
the low-salinity zone within the turbidity maxi- 
mum. This maximum is interpreted as the result of 
remobilization processes which involve ‘regenera- 
tion’ of arsenic compounds from the degradation of 
organic matter, and perhaps of redox processes 
which occur in the anoxic ‘fluid-mud layer’ and/or 
sediments. In the Loire fluvio-estuarine system the 
maxima of arsenite (15 nM) and total dissolved 
arsenic (25 nM) are attributed to the anthropogenic 
inputs from land-based industries, and especially 
from the coal-power plant. The dissolved arsenic 
discharge has been estimated at 40 tons/yr. (Au- 
thor’s abstract) 
90-10806 


MODELING SOLUBLE CHEMICAL TRANS- 
FER TO RUNOFF WITH RAINFALL IMPACT 
AS A DIFFUSION PROCESS. 

Agricultural Research Service, Durant, 
Water Quality and Watershed Research Lab. 
L. R. Ahuja. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 312-321, March/April 1990. 10 
fig, 1 tab, 31 ref. 
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Descriptors: *Diffusion, *Infiltration rate, *Mathe- 
matical models, *Model studies, *Path of pollut- 
ants, *Rainfall impact, *Rainfall-runoff relation- 
ships, *Soil water, *Solute transport, Adsorption, 
Bromine, Rainfall, Runoff, Soil porosity. 


Rainfall impact increases the transfer of chemicals 
from soil solution to surface runoff. This transfer is 
modeled this study as an accelerated diffusion 
process. Raindrop impacts are assumed to increase 
the diffusion coefficient in the top 2 cm layer of 
soil to constant or exponentially diminishing values 
with depth. Transient development of a thin, well- 
stirred water layer on the soil surface is allowed. 
Process equations are solved by a finite difference 
numerical scheme. The model was evaluated on 
experimental data for bromine in runoff with time 
from three soils with three infiltration rates. The 
model gave a generally good description of the 
data. At zero infiltration, a constant accelerated- 
diffusion coefficient, D, equal to 2.5 to 19 times the 
molecular diffusion coefficient. An exponential de- 
creasing D with surface values 3 to 54 D, gave 
better results in all cases. Given a suitable mechani- 
cal dispersion coefficient for two soils, the above 
D values also gave good fit for two nonzero infil- 
tration rates; for the third soil, a swollen clay, the 
very high D values had to be decreased somewhat, 
because of less surface perturbation by rainfall 
when infiltration was occurring. For a moderately 
soil-adsorbed chemical, transfer to runoff is also 
increased significantly with accelerated diffusion, 
and the effect of infiltration is also very high. More 
of an adsorbed (versus a mobile) chemical is lost to 
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runoff; however, chemical transfer to runoff did 
not greatly change the shape and magnitude of a 
surface-applied chemical pulse moving downward 
in soil. (Author’s abstract) 

W90-10819 


TRANSFER FUNCTION MODEL OF FIELD- 
SCALE SOLUTE TRANSPORT UNDER TRAN- 
SIENT WATER FLOW. 

California Univ., Riverside. 

For primary bibliographic entry see Field 2G. 
W90-10820 


DIFFUSION OF SORBED SOLUTES IN GAS 
AND LIQUID PHASES OF LOW-MOISTURE 
SOILS. 

California Univ., Los Angeles. Dept. of Chemical 
Engineering. 

P. A. Ryan, and Y. Cohen. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 341-346, March/April 1990. 3 fig, 
1 tab, 32 ref. EPA Grant CR-812771. 


Descriptors: *Diffusion coefficient, *Hydrologic 
budget, *Model studies, *Path of pollutants, *Soil 
water, *Solute transport, Adsorption, Dieldrin, 
Diffusion, Lindane, Multiphase flow, Organic 
compounds, Partition coefficient, Pesticides, Po- 
rosity, Soil saturation. 


Organic solute diffusion through the soil matrix is 
strongly affected by the moisture content cf the 
soil. The solute diffusion coefficient in the com- 
monly used one-dimensional diffusion model, in 
which local equilibrium is assumed, is modified to 
include a semi-empirical model for solute adsorp- 
tion. The proposed approach accounts for the ex- 
perimentally observed rise in the solute diffusion 
coefficient with increasing moisture above a criti- 
cal moisture level. The current approach was 
shown to describe the variations in diffusion coeffi- 
cient (D) for lindane and dieldrin in soil over the 
entire range of volume fractions. The main feature 
of the current model is the use of a simple expres- 
sion to account for the variation of the overall 
partition coefficient with moisure at low volume 
fractions. The predicted D was shown to be a 
sensitive function of the tortuosity model. The 
accepted tortuosity models were incapable of de- 
scribing the D predictions over the entire range of 
volume fractions, although the Millington and 
Quirk model was shown to be adequate below a 
volumetric moisture content of 0.3. Finally, the D 
model based on the Millington and Quirk and 
Penman tortuosity models are within a factor of 
two of experimentally measured D data for lindane 
over the entire range of volume fraction levels, 
above a moisture content of 4% by weight. In 
order to improve the accuracy of chemical trans- 
port models in unsaturated soils, additional diffu- 
sion data are needed at low volume fractions. 
(Brunone-PTT) 

W90-10822 


SORPTION AND DESORPTION OF ACETONI- 
TRILE ON MONTMORILLONITE FROM 
AQUEOUS SOLUTIONS. 

Delaware Univ., Newark. Coll. of Agricultural 
Sciences. 

Z. Z. Zhang, D. L. Sparks, and R. A. Pease. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 351-356, March/April 1990. 6 fig, 
2 tab, 30 ref. 


Descriptors: *Acetonitrile, | *Montmorillonite, 
*Path of pollutants, *Soil types, Calcium, Carbon- 
14, Chemical properties, Clays, Diffraction, Infra- 
red spectrometry, Magnesium, Microcalorimetry, 
Potassium, Radioactive tracers, Sodium, Soil 
chemistry, Soil water, Sorption, X-rays. 


The sorption and desorption of acetonitrile on 
potassium, sodium, calcium, and magnesium mont- 
morillonite from aqueous solutions were deter- 
mined using carbon-14 isotope tracer method. The 
heat of sorption of acetonitrile on potassium, 
sodium, and calcium montmorillonite at two con- 
centrations using a Calvet microcalorimeter. The 
infrared spectra of the clay-water-organic systems 
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were recorded on a Fourier-transform infrared 
spectrometer and the c-axis spacings of potassium, 
calcium, and magnesium montmorillonite in the 
acetonitrile solutions were determined by x-ray 
diffraction. It was found that the sorption and 
desorption of acetonitrile on the four homoionic 
montmorillonites are reversible, and that the sorp- 
tion of acetonitrile is exothermic on potassium and 
calcium montmorillonite, but endothermic on 
sodium montmorillonite. Further, it was found that 
the wavenumbers of the C-N band and the C-H 
band for the acetonitrile molecules on the clay 
surfaces do not differ from those in the solution. It 
was also observed that the sorption of acetonitrile 
affected the c-axis spacing of the various ho- 
moionic montmorillonites differently. These results 
led to the conclusion that the sorption of acetoni- 
trile on montmorillonite is not due to any specific 
bonding between the organic molecules and the 
clay surfaces, but rather to a distribution or parti- 
tion between the interfacial phase and the bulk- 
solution phase. Analysis was provided to show that 
a partition mechanism does not necessarily yield a 
linear isotherm, especially when the concentration 
of the organics is high. (Author’s abstract) 
W90-10823 


SELENIUM SPECIATION METHODS AND 
APPLICATION TO SOIL SATURATION EX- 
TRACTS FROM SAN JOAQUIN VALLEY, 
CALIFORNIA. 

Geological Survey, Sacramento, CA. 

For primary bibliographic entry see Field 5A. 
W90-10824 


ALUMINUM SOLUBILITY IN ORGANIC SOIL 
HORIZONS FROM NORTHERN AND SOUTH- 
ERN FORESTED WATERSHEDS. 

California Univ., Davis. Dept. of Land, Air and 
Waier Resources. 

W. J. Walker, C. S. Cronan, and P. R. Bloom. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 369-374, March/April 1990. 2 fig, 
5 tab, 9 ref. ALBIOS Project, Contract RP2365. 


Descriptors: *Acid rain, *Aluminum, *Chemical 
interactions, *Forest watersheds, *Path of pollut- 
ants, *Soil horizons, *Soil water, *Solubility, 
*Water pollution sources, Equilibrium, Gibbsite, 
Hydrogen ion concentration, Kaolinite, Mathemat- 
ical models, Model studies, Soil properties, Soil 
types. 


A study was conducted to determine the influence 
of organic matter on the solubility of aluminum in 
organic soil horizons from different geographic 
regions. Results showed that the equilibrium solu- 
bility of aluminum was dependent on solution pH 
and the degree to which the soil organic matter 
was saturated with aluminum. Plots of aluminum 
solubility showed that, as solution pH decreased, 
soluble aluminum increased, and that, for a given 
pH, soluble aluminum increased with increasing 
surface-bound aluminum. in addition, aluminum 
solubility was always iess than that predicted from 
the solubility of natural gibbsite or kaolinite. Tem- 
perature dependence and rate studies suggested 
that aluminum solubility was governed by and ion- 
exchange reaction between protons and aluminum 
and the organic matter. Aluminum solubility was 
similar in Oi and Oa horizon soils at the same 
bound aluminum ratio and pH. No differences 
were noted when the soils were compared on a 
regional basis, suggesting that prediction of aque- 
ous aluminum concentrations in organic horizons 
and peaty hydrologic areas could be accomplished 
with a simple model. (Author’s abstract) 
W90-10825 


ALUMINUM SOLUBILITY, CALCIUM-ALU- 
MINUM EXCHANGE, AND PH IN ACID 
FOREST SOILS. 

Colorado State Univ., Fort Collins. Dept. of 
Agronomy. 

J. O. Reuss, P. M. Walthall, E. C. Roswall, and R. 
W. E. Hopper. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 374-380, March/April 1990. 4 fig, 
3 tab, 29 ref. EPA Agreement CR812319. 


Descriptors: *Acid rain, *Acidic soils, *Aluminum, 
*Calcium, *Forest watersheds, *Hydrogen ion 
concentration, *Ion exchange, *Path of pollutants, 
*Soil chemistry, *Soil water, *Water pollution 
sources, Chemical interactions, Mathematical 
models, Soil contamination, Soil horizons, Soil 
saturation, Soil types, Solubility. 


The pH-aluminum and calcium-aluminum ex- 
change relationships are important components in 
several models designed to describe the effects of 
acid deposition on soils and surface waters. If 
aluminum solubility is controlled by aluminum tri- 
hydroxide minerals, the theoretical pH-aluminum 
relationship can be described by 
log(aluminum(IIID)) = logK-apH, where K and a 
are empirical constants. When this relationship is 
combined with equations for calcium-aluminum ex- 
change, a curvilinear relationship is predicted for 
pH as a function of calcium saturation in solutions 
with constant total ionic concentration. These rela- 
tionships were tested using selected forest soils. 
The pH-aluminum(III) relationship in the mineral 
horizon was found to be reasonably weil described 
by values near 2.35 for K and 1.65 for a. When the 
calcium saturation is based on an effective cation 
exchange capacity determined at or near soil pH, 
the predicted curvilinear relationship between pH 
(measured in 0.002 M calcium chloride) and calci- 
um saturation was observed, supporting the inter- 
pretation of this relationship in terms of aluminum 
solubility and calcium-aluminum exchange. Be- 
cause aluminum solubility in Spodosol E horizons 
was much lower than that found in underlying 
horizons or in Ultisols, these E horizons did not fit 
the general pattern for the relationships between 
either pH and aluminum saturation or pH and 
calcium saturation. (Author’s abstract) 

W90-10826 


ELEMENT PARTITIONING IN SIZE AND 
DENSITY-FRACTIONATED SEWAGE SLUDGE 
AND SLUDGE-AMENDED SOIL. 

University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

M. E. Essington, and S. V. Mattigod. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 385-394, March/April 1990. 5 fig, 
7 tab, 32 ref. Water Resources Project UCAL- 
WRC-W-85. 


Descriptors: *Chemical interactions, *Path of pol- 
lutants, *Sludge disposal, *Soil amendments, *Soil 
chemistry, *Soil types, Heavy metals, Loam, Phy- 
sicochemistry, Soil contamination, Trace elements. 


Direct characterization of trace-element-bearing 
minerals in solid waste and waste-affected soils 
requires the use of mineral preconcentration tech- 
niques. This study was conducted to evaluate the 
effectiveness of a nondestructive physicochemical 
fractionation technique when applied to Los Ange- 
les sewage sludge and sewage-sludge-amended 
Domino soil (fine-loamy, mixed, thermic Xerollic 
Calciothrid). Bulk samples and the physicochem- 
ical separates were subjected to analysis for 31 
elements using neutron activation. The concentra- 
tions of calcium, cesium, lathanium, neodymium, 
tin, samarium, terbium, and cerium in the sludge 
exceeded previously reported concentration 
ranges. The long-term application of sewage 
sludge to the Domino soil at agronomic rates re- 
sulted in the application of barium, cerium, cobalt, 
chromium, copper, lathanium, neodymium, nickel, 
lead, samarium, strontium, and zinc in the zone of 
incorporation. However, only the concentrations 
of cesium, lathanium, serbium, and terbium exceed- 
ed uncontaminated soil concentration ranges as a 
result of sludge amendments. The fractions with 
the highest element concentrations accounted for 
only a minor percentage of the mass of the bulk 
sample. The bulk of the total element mass was 
associated with light-density materials in sewage 
sludge and the mid-density materials in the amend- 
ed soil. Application of the density-magnetic separa- 
tion scheme to sewage sludge was more effective 
in preconcentrating elements than was application 
of the size-density fractionation scheme to amend- 
ed soil. However, the fractionation performed here 
may not be sufficient for direct identification of 
trace solid phases by some direct methods of analy- 


sis. (Brunone-PTT) 
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NITROUS OXIDE PRODUCTION FROM IN- 
JECTED LIQUID DAIRY MANURE. 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field SE. 
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SPODOSOL VARIABILITY AND _ ASSESS- 
oa OF RESPONSE TO ACIDIC DEPOSI- 
Illinois Univ., Urbana. Dept. of Forestry. 

M. B. David, R. D. Fuller, I. J. Fernandez, M. J. 
Mitchell, and L. E. Rustad. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 541-548, March/April 1990. 2 fig, 
8 tab, 42 ref. 


Descriptors: *Acid rain effects, *Data acquisition, 
*Forest watersheds, *Maine, *Soil chemistry, *Soil 
water, Acid rain, Loam, Nitric acid, Soil horizons, 
Spodosol, Sulfuric acid, pH. 


Variability in forest soils makes it difficult to ob- 
serve short-term changes in chemical properties 
under field conditions. A buried soil-bag technique 
was developed to examine the chemical response 
of a Maine forest soil to loadings of strong acids 
(nitric acid, sulfuric acid). Acids were added by 
irrigation on 18 hardwood plots, 15 by 15 m, 
American beech (Fagus grandifolia Ehrh.) domi- 
nating. Treatments, with three replicates each, 
were control, low sulfur, high sulfur, low nitrogen, 
high nitrogen, and nitrogen plus sulfur. Soils were 
typical northeastern Spodosols, with acidic forest 
floors (pH 3.6) and upper mineral soils (pH 3.4- 
4.0), low concentrations of base cations in mineral 
horizons, and enrichments of the spodic horizons 
with organic carbon, nitrogen, sulfur. Relative 
standards deviations of horizon means for all 
chemical properties except pH showed large varia- 
bility over the small (2.2 hectare) area encom- 
passed by the plots. Twenty-five 250 microm mesh 
nylon bags filled with 300 g of homogeneous B 
horizon soil (Tunbridge series, a coarse-loamy, 
mixed, frigid Typic Haplorthod) were placed di- 
rectly below the forest floor in each plot. After 
one year of treatment, collection and analysis of 
three bags per plot showed significant (P less than 
or equal to 0.05) differences. Mean adsorbed sul- 
fate concentrations were 48 and 92 microg sulfur 
per g in control and high-sulfur treatments, respec- 
tively. Exchangeable calcium and magnesium ions 
were greater in the high-sulfur treatment than the 
control; base saturation increased from 5.9 to 8.5% 
(possibly due to displacement of cations from the 
forest floor). The buried soil-bag technique detect- 
ed small alterations in forest soil chemistry under 
field conditions, with minimal disturbance to study 
plots. (Author’s abstract) 
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HISTORY OF HEAVY METAL POLLUTION 
IN FINLAND AS RECORDED BY LAKE SEDI- 
MENTS. 

National Board of Waters, Helsinki (Finland). 
Water Research Inst. 

M. Verta, K. Tolonen, and H. Simola. 

Science of the Total Environment STENDL, Vol. 
87/88, p 1-18, November 1989. 9 fig, 4 tab, 29 ref. 


Descriptors: *Finland, *Heavy metals, *Lake 
acidification, *Lake sediments, *Lakes, *Path of 
pollutants, *Sediment contamination, *Water pol- 
lution sources, Acid rain, Air pollution, Cadmium, 
Deposition, Freshwater, Lead, Magnesium, Mer- 
cury, Potassium, Sediment analysis, Sodium, Tem- 
poral distribution, Water pollution, Zinc. 


Profiles of heavy metals and major metals were 
determined in sediment cores from 18 small head- 
water drainage and seepage lakes in Finland. More 
than half of the lakes have recently been acidified. 
The results show an increase of Pb deposition rate 
starting in the early 1800s. Most of the Pb profiles 
show a leveling off or slight decrease in the deposi- 
tion rate in the post-1980 sediments. The first signs 
of increases of Zn, Cd and Hg typically appear 
during the 1800s; a prominent increase in the sedi- 





mentation of these elements is typically confined to 
this century. Clear subsurface (2-5 cm) concentra- 
tion maxima of Zn and Cd were observed in cores 
from many lakes in south Finland. The maxima are 
not related to changes in emission and atmospheric 
deposition. Subtraction of the background fluxes 
from the total fluxes of the 1980s gives the follow- 
ing percentages for atmospheric deposition: Pb, 74- 
97% of the total; Cd, 62-91%; Zn, 39-91%; and 
Hg, 70-89%. These figures apply to southern and 
central Finland, areas that also have the highest 
deposition of acidic compounds. In northern Fin- 
land the increase in deposition starts later and has 
remained smaller than in the south. About half of 
the profiles of Cu and V and a third of the Ni 
profiles showed increased accumulation, typically 
after 1950. Recent increases in the concentration 
and accumulation rates of Na, K and Mg, observed 
in most cores in southernmost Finland, may also be 
of atmospheric origin. This is suggested by the 
chemistry of bulk deposition. (Author’s abstract) 
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EVALUATION OF TRACE METAL DEPOSI- 
TION HISTORY AND POTENTIAL ELEMENT 
MOBILITY IN SELECTED CORE SAMPLES 
FROM PEAT AND WETLAND ECOSYSTEMS. 
Pittsburgh Univ., PA. Dept. of Radiation Health. 
W. R. Schell, M. J. Tobin, and C. D. Massey. 

Science of the Total Environment STENDL, Vol. 
87/88, p 19-42, November 1989. 7 fig, 35 ref. 


Descriptors: *Heavy metals, *Lakes, *New York, 
*Path of pollutants, *Peat bogs, *Pennsylvania, 
*Radioactive tracers, *Sediment contamination, 
*Water pollution sources, *Wetlands, Air pollu- 
tion, Cesium, Chemical interactions, Computer 
models, Cores, Deposition, Freshwater, Hudson 
River, Lake sediments, Lead, Mathematical 
models, Sediment analysis, Temporal distribution, 
Virginia, Water pollution. 


Peat and wetland ecosystems serve as repositories 
for atmospheric chemicals from anthropogenic 
input and may complement the current studies of 
the deposition history using lake sediments. Using 
natural atmospheric tracers, studies of the mecha- 
nisms of chemical-matrix interactions and mathe- 
matical simulation models have been conducted to 
guide our evaluations of bog and wetland ecosys- 
tems. The deposition histories of Pb and other 
elements have been determined in Pb210-dated 
cores from bogs and wetlands located in Virginia, 
Pennsylvania and New York. Two marshlands in 
the Hudson River, New York (Tivoli Bays and 
Stockport marsh) show the regional contaminant 
history of Pb emissions from coal burning, heavy 
industries and gasoline consumption from 1850 to 
the present. Accumulations increase from a back- 
ground of 2 and 8 micrograms/sq cm/year to the 
present of about 12 and 25 micrograms/sq cm/ 
year, respectively. For comparison, at a bog near 
Oneonta, New York, Pb values prior to 1780 were 
0.1 micrograms/sq cm/year and have increased to 
3.3 micrograms/sq cm/year. In a forest bog east of 
the industrial and coal mining region of Pittsburgh, 
PA, the Pb has increased from 4 micrograms/sq 
cm/year before 1820 to a maximum of 17 micro- 
grams/sq cm/year in 1978. Similar increases in Pb 
deposition values over time of 10-20 times have 
been measured in eastern, midwestern and western 
U.S.A. lake core samples. After deposition on a 
bog or wetland, hydrological, chemical and bio- 
logical parameters can influence the migration of 
specific elements. Cesium-137 has limited mobility 
in organic-rich bogs, but is much less mobile in 
more minerotrophic bogs. An advective/dispersive 
transport code has been developed that explains 
the Cs137 mobility and may be used to predict 
other element mobilities. (Author’s abstract) 
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EFFECTS OF PH ON THE ACCUMULATION 
AND REDISTRIBUTION OF METALS IN A 
POLLUTED STREAM BED SEDIMENT. 
Linkoeping Univ. (Sweden). Dept. of Water and 
Environmental Research. 

K. Hakansson, S. Karlsson, and B. Allard. 

Science of the Total Environment STENDL, Vol. 
87/88, p 43-57, November 1989. 8 fig, 3 tab, 30 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Acid mine drainage, *Heavy metals, 
*Hydrogen ion concentration, *Mine wastes, 
*Path of pollutants, *Sediment contamination, 
*Stream pollution, *Trace metals, *Water pollu- 
tion sources, Aluminum, Cadmium, Chemical 
rocesses, Copper, Cores, Deposition, Freshwater, 
on transport, Iron, Lead, Mine drainage, Sediment 
analysis, Sweden, Water pollution, Zinc. 


The accumulation of metals (Al, Fe, Cu, Zn, Cd, 
Pb) in the bottom sediments of a steam that serves 
as a drainage for a mine waste - was studied 
at Bersbo, Sweden. Data were collected describing 
the water chemistry of the stream (major compo- 
nents as well as heavy metals), the formation and 
composition of suspended particulate matter in the 
stream and some qualitative data on the composi- 
tion of the sediments (at three locations). Qualita- 
tive information on metal speciation and mecha- 
nisms for the association with solid phases as well 
as on the accumulation in sediments was obtained 
from sequential leaching studies of both the sus- 
pended particulate _— and the stationary sedi- 
ments. Combined effects of primarily pH, the pres- 
ence of organics and the presence and formation of 
sparingly soluble carrier phases (aluminum and 
iron hydroxides) on the tedistribution of metals 
from the deposit are indicated. (Author’s abstract) 
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SEASONAL TRENDS OF COPPER SEDIMEN- 
TATION IN LAKE ORTA (ITALY). 

Istituto di Ricerca sulle Acque, Lech (Italy). 
M. Camusso, G. Tartari, and E. Cappelletti. 
Science of the Total Environment STENDL, Vol. 
87/88, p 59-75, November 1989. 7 fig, 5 tab, 27 ref. 


Descriptors: *Copper, *Italy, *Lake Orta, *Lake 
acidification, *Lakes, *Path of pollutants, *Season- 
al variation, *Sedimentation, *Textile mill wastes, 
*Water pollution sources, Ammonium salts, Calci- 
um, Deposition, Fluctuations, Freshwater, Hydro- 
gen ion concentration, Lake sediments, Magnesi- 
um, Phosphorus, Sediment analysis, Sediment con- 
tamination, Temporal distribution, Water pollu- 
tion. 


Lake Orta, located in the main Italian lacustrine 
area to the south of the Alps, is an unusual example 
of a polluted acidic body of water. The acidity is 
not due to atmospheric deposition, but to rayon 
factory effluents, consisting of copper and ammo- 
nium sulfate, discharged into the lake over a period 
of 55 years (1926-1980). A study in progress since 
1985 has been evaluating factors governing —_ 
concentration and mechanisms of cop) 
removal,with the aim of assessing the biogeoc > 
mical copper cycle in this peculiar environment. 
Seasonal variations in mean concentrations of 
copper, total phosphorous (TP), iron, manganese 
and calcium in suspended particulate matter were 
determined in the north basin of Lake Orta during 
a 3-year study (1985-1987). Settling fluxes of these 
elements were measured in sediment traps at four 
different depths over the maximum depth site and 
compared with lacustrine biological activity to 
assess mechanisms governing copper removal in 
this particularly acidic lake (mean pH 4.4). Sedi- 
mentation fluxes show similar patterns for all ele- 
ments, with the highest rate observed between 
spring and summer and minimum rates in winter. 
Copper in the lake occurs mainly in dissolved form 
(94%) and its concentration is still high (32-34 
micrograms/L) due to past industrial pollution, a 
low annual sedimentation rate of 0.55 t/year (in the 
north basin), and a mean residence time of 7.8 
years. The relationships between copper, TP and 
iron in sediment traps seem comparable, suggesting 
that both biogenic particles and ferric oxides are 
important carriers of copper to the sediment. This 
hypothesis is the subject of on-going investigations. 
As indicated by Lake Orta’s present chemical state, 
however, calcium and manganese, which occur 
mainly in dissolved forms strictly dependent on 
lakewater acidity, do not seem to have played the 
role of transport and removal agents. (Author’s 
abstract) 
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VERTICAL DISTRIBUTION OF URANIUM 
MILL TAILINGS CONTAMINANTS IN LANG- 
LEY BAY, LAKE ATHABASCA SEDIMENTS. 


Sources Of Pollution—Group 5B 


National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

S. R. Joshi, D. T. Waite, and R. F. Platford. 
Science of the Total Environment STENDL, Vol. 
a p 85-104, November 1989. 10 fig, 2 tab, 18 
ref. 


Descriptors: *Canada, *Heavy metals, *Lake sedi- 
ments, *Mine wastes, *Path of pollutants, *Radon, 
*Sediment contamination, *Uranium, Actinide ra- 
dioisotopes, Air pollution, Cesium radioisotopes, 
Freshwater, Lake Athabasca, Lakes, Mine drain- 
age, Radium radioisotopes, Sediment analysis, 
Sedimentation, Water pollution, Water pollution 
sources. 


The Gunnar Mill, located on the north shore of 
Lake Athabasca in the Uranium City area, Canada, 
generated nearly five million tons of tailings which 
were initially discharged into a nearby small lake. 
Significant quantities of these tailings subsequently 
moved into another small water body in the area 
and then into Langley Bay, a shallow bay opening 
into Lake Athabasca. Analyses of several sediment 
cores for both radioactive and non-radioactive 
constituents reveal that the contamination, cover- 
ing the entire bottom of the bay, has reached Lake 
Athabasca. It is estimated that about 11% of the 
total Ra226 activity discharged from the mill re- 
sides in the Langley Bay sediments with about 
76% still remaining at the original disposal areas. 
The Cs137 measurements suggest that natural 
cover on the submerged tailings will develop at a 
very slow rate. A very small fraction of Rn222 
generated in the Langley Bay delta deposit escapes 
to the atmosphere. (Author’s abstract) 
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SOURCES AND BEHAVIOR OF pg ny 
IN SEVERAL CATCHMENTS IN THE WEST- 
ERN HARZ MOUNTAINS, F.R.G. 

Goettingen Univ. (Germany, F.R.). Inst. fuer Geo- 
logie und Dynamik der Lithosphere. 

J. Matschullat, H. Heinrichs, and J. Schneider. 
Science of the Total Environment STENDL, Vol. 
i p 105-116, November 1989. 8 fig, 4 tab, 33 
ref. 


Descriptors: *Acid rain, *Air pollution, *Ground- 
water pollution, *Harz Mountains, *Heavy metals, 
*Lake acidification, *Path of pollutants, *Water 
pollution sources, *West Germany, Aluminum, 
Cadmium, Chromium, Cobalt, Copper, Deposition, 
Freshwater, Groundwater movement, Hydrogen 
ion concentration, Ion exchange, Ion transport, 
Iron, Lake sediments, Lakes, Lead, Manganese, 
Nickel, Sediment analysis, Sediment contamina- 
tion, Sedimentation, Solubility, Solute transport, 
Water pollution, Watersheds, Zinc. 


The effects of airborne pollutants (heavy metals 
and acidifying chemicals) on the catchment of a 
drinking water reservoir in the Harz Mountains 
were investigated. The path of heavy metals into 
the lake sediments can be traced back to the well 
waters via inflowing stream sediments with similar- 
ly high heavy metal contents. In heavily polluted 
areas, groundwater with a pH from 3.6 to 5.2 has 
the following typical contents (in micrograms/L): 
Al (1000), Cd (2), Co (3), Cr (0.3), Cu (3), Fe GO, 
Mn (500), Ni (12), Pb (25) and Zn (100). These 
concentrations are comparable to those of acidic 
percolation water below the root zone of exposed 
forest ecosystems. Wells with pH > 5.5 do not 
have such elevated concentrations of metals. 
Water acidification has already caused heavy metal 
mobilization within the brooks. An acidification 
front creeps down towards the lake, the intermedi- 
ate repository for the heavy metals and other pol- 
lutants. Compared with the local bedrock, the lake 
sediments have high concentrations of heavy 
metals. With continuing water acidification and a 
decrease in pH of the lake water from 6.5 to 5, a 
sharp increase in heavy metal (Al, Fe and Mn) 
concentrations in the water column is to be expect- 
ed. Sequential extraction (ammonium acetate, am- 
monium oxalate, hydrogen peroxide) of metals 
from the lake sediments showed that the majority 
of the trace metals are in ion-exchangeable form. 
(Author’s abstract) 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


SPATIAL DISTRIBUTION PATTERNS OF 
METALS IN THE SURFACE SEDIMENTS OF 
LAKE ORTA (ITALY). 

Istituto Italiano di Idrobiologia, Pallanza (Italy). 
R. Baudo, L. Amantini, F. Bo, R. Cenci, and P. 
Hannaert. 

Science of the Total Environment STENDL, Vol. 
87/88, p 117-128, November 1989. 8 fig, 2 tab, 20 
ref. 


Descriptors: *Groundwater pollution, *Heavy 
metals, *Italy, *Lake Orta, *Lake acidification, 
*Path of pollutants, Aluminum, Atomic absorption 
spectrophotometry, Cadmium, Chromium, Com- 
puterized maps, Copper, Deposition, Freshwater, 
Hydrogen ion concentration, Iron, Lake sediments, 
Lakes, Lead, Magnesium, Manganese, Mercury, 
Nickel, Phosphorus, Potassium, Sediment analysis, 
Sediment contamination, Sedimentation, Silicon, 
Solubility, Spatial distribution, Statistical methods, 
Sulfur, Titanium, Voltammetry, Water pollution, 
Water pollution sources, X-ray spectroscopy, Zinc. 


Lake Orta (North Italy) is one of the series of 
north-south oriented lakes on the southern slopes 
of the Alps. Pollution of this lake began in the late 
1920s with massive discharges of ammonium sul- 
fate and copper from a rayon factory; phytoplank- 
ton, zooplankton and fish eventually disappeared. 
In the following decades, a low-pH regime was 
established due to the in-lake oxidation of ammoni- 
um to nitrate and the geological setting (granite, 
gneisses and mica schists) favoring this develop- 
ment by not offering sufficient buffer capacity to 
the lake. Additional human activities in the catch- 
ment area, since the mid-seventies, have added 
further metals such as chromium, nickel, zinc and 
lead. The concentrations of C, P, N, S, Si, Ca, Mg, 
K, Al, Fe, Mn, Cd, Cr, Cu, Ni, Pb, Zn, Hg and Ti 
were estimated on the basis of 57 grab samples, 
taken evenly over the whole lake. The samples 
were analyzed by non-destructive X-ray fluores- 
cence spectrometry, differential pulse anodic strip- 
ping voltammetry and electrothermal atomic ab- 
sorption spectrometry. Distribution maps have 
been drawn (by means of computer-assisted cartog- 
raphy) for each individual metal to assist in the 
assessment of the dispersion and accumulation ef- 
fects. It is very likely that the metal enrichment 
observed in the sediments in the northeast section 
of Lake Orta has been caused by focusing phenom- 
ena. The mapping, together with statistical treat- 
ment of the results and comparison with pervious 
data, has allowed hypotheses to be advanced about 
the origin and fate of the various pollutants, and 
suggestions to be made for the recovery of the 
lake. (Author’s abstract) 
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CONTRASTING BEHAVIOUR OF MANGA- 
NESE IN THE SURFICIAL SEDIMENTS OF 
THIRTEEN SOUTH-CENTRAL ONTARIO 
LAKES 


Toronto Univ. (Ontario). Dept. of Zoology. 

L. I. Bendell-Young, H. H. Harvey, P. J. Dillon, 
and P. J. Scholer. 

Science of the Total Environment STENDL, Vol. 
87/88, p 129-139, November 1989. 5 fig, 2 tab, 29 
ref. 


Descriptors: *Air pollution, *Canada, *Manganese, 
*Path of pollutants, Aerobic conditions, Anaerobic 
conditions, Arsenic, Deposition, Dystrophic lakes, 
Freshwater, Hydrogen ion concentration, Lake 
acidification, Lake sediments, Lakes, Lead, Neu- 
tron activation analysis, Oligotrophic lakes, Re- 
plenishment, Sediment analysis, Sediment contami- 
nation, Sedimentation, Solubility, Water pollution, 
Water pollution sources, Watersheds. 


Total Mn concentrations of the surficial sediments 
of 13 Canadian Shield lakes in south-central Ontar- 
io were determined by neutron activation analysis 
(NAA) at three to five locations per lake. Average 
Mn concentrations in the upper 0-3 cm of sediment 
among the 13 study lakes differed by an order of 
magnitude. These differences were not correlated 
with either water replenishment time (Tw: r = 
0.18) or the ratio of watershed area to lake area 
(Ad/Ao: r = 0.12). Differences in the Mn concen- 
trations were best explained by the prevailing pH- 
Eh conditions of the lake. In general, lakes which 


were acid (pH less then 5.8), dystrophic and 
tended toward anaerobic conditions at some time 
of the year had linear Mn profiles with about 0.5 
mg/g Mn throughout the profile, to a depth of 20 
cm. In contrast, lakes that were circumneutral (pH 
> 6.3), oligotrophic and remained aerobic 
throughout the year contained about 1 mg/g with 
significant Mn enrichments (3-7 mg/g) in the surfi- 
cial sediments. It is proposed that as a lake acidi- 
fies, Mn is no longer deposited to the sediments in 
oxide form. This in turn will influence the fate of 
other trace metals such as As and Pb whose behav- 
ior is dependent on that of Mn. (Author’s abstract) 
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ELEMENTAL ANALYSIS OF LAKE SEDI- 
MENT FROM SUDBURY, CANADA, USING 
PARTICLE-INDUCED X-RAY EMISSION. 
Queen’s Univ., Kingston (Ontario). Dept. of Phys- 
ics. 

G. R. Palmer, S. S. Dixit, J. D. MacArthur, and J. 
P. Smol. 

Science of the Total Environment STENDL, Vol. 
87/88, p 141-156, November 1989. 7 fig, 2 tab, 37 
ref. 


Descriptors: *Acid rain effects, *Canada, *Heavy 
metals, *Metals, *Path of pollutants, *Water pollu- 
tion sources, *X-ray spectroscopy, Arsenic, Cad- 
mium, Calcium, Chromium, Copper, Deposition, 
Freshwater, Industrial wastes, Iron, Lake sedi- 
ments, Lakes, Lead, Magnesium, Manganese, Mer- 
cury, Nickel, Phosphorus, Potassium, Rubidium, 
Sediment analysis, Sediment contamination, Sedi- 
mentation, Selenium, Silicon, Solubility, Steel in- 
dustry, Strontium, Sulfur, Titanium, Water pollu- 
tion, Yttrium, Zinc. 


Surface sediments from 72 lakes near Sudbury 
were analyzed for their elemental content using 
particle-induced X-ray emission. An external beam 
of 3 MeV protons from a Van de Graaff accelera- 
tor was used t excite the characteristic atomic X- 
rays. The elements S, K, Cs, Ti, Cr, Mn, Fe, Ni, 
Cu, Zn, As, Se, Br, Rb, Sr, Y, Zr, Ba and Pb were 
analyzed with detection limits of 5-50 ppm. In 
surface sediment, Ni, Cu and As concentrations 
were directly correlated with the lake’s distance 
from the smelters. The concentration of elements 
with depth was determined for three lakes. Those 
for the anthropogenically produced elements S, 
Fe, Ni, Cu, Zn, As and Pb, were always higher at 
the surface than at the core bottom (about 25 cm). 
Furthermore, especially near Sudbury, S, Ni and 
Cu showed maxima in their profiles. It was also 
observed that the maximum for S was usually 
deeper than those for Ni and Cu. For three cores, 
the age of each layer was determined by direct 
counting of the 47 and 352 keV gamma rays from 
Pb210 and Pb214, respectively. In these lakes the 
maximum in the Ni and Cu profiles could be 
associated with smelter activity and control meas- 
ures. (Author’s abstract) 
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NICKEL DIAGENESIS AND PARTITIONING 
IN LAKE SEDIMENTS. 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

R. J. Cornett, L. Chant, and R. D. Evans. 

Science of the Total Environment STENDL, Vol. 
87/88, p 157-170, November 1989. 2 tab, 8 fig, 29 
fig. 


Descriptors: *Canada, *Diagenesis, *Heavy 
metals, *Lake sediments, *Mine wastes, *Nickel, 
*Path of pollutants, *Sediment contamination, 
*Water pollution sources, Cores, Deposition, 
Freshwater, Industrial wastes, Ion exchange, Ion 
transport, Lakes, Mud-water interfaces, Sediment 
analysis, Sedimentation, Solubility, Solute trans- 
port, Water pollution. 


Nickel discharged into the Moira River has accu- 
mulated in the sediments of Moira Lake during the 
past 125 years. Depth profiles of total Ni in the 
sediments reflect variations in Ni input into the 
lake. In the porewaters the Ni concentration de- 
creased below the mud-water interface and was 
not correlated with the concentration of Ni on the 
solid phase. Subsamples of each core section were 


leached sequentially with progressively stronger 
agents to identify the geochemical fractions with 
which the Ni was associated. The partitioning of 
anthropogenic Ni between fractions changed with 
depth. The fraction of Ni in the exchangeable (1- 
8%) and in the carbonate-bound (1-45%) fractions 
decreased with depth, and the percentage in the 
organic and sulfide fractions (15-60%) increased 
deeper in the sediments. Very little (less than 5%) 
of the anthropogenic Ni was present in the residual 
fraction. In much older sediments that predate the 
input of anthropogenic Ni, greater than 80% of the 
total Ni is found in the residual extract. A simple 
diagenetic model using the changes in redox condi- 
tions and NiS solubility can explain the anthropo- 
genic Ni distribution in the sediments. (Author’s 
abstract) 
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OBSERVATIONS OF METHYLMERCURY IN 
PRECIPITATION. 

Battelle Marine Research Lab., Sequim, WA. 

For primary bibliographic entry see Field 5A. 
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DEPOSITION AND TRANSPORT OF TRACE 
METALS IN AN ACIDIFIED CATCHMENT OF 
CENTRAL ONTARIO. 

Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

B. Lazerte, D. Evans, and P. Gauds. 

Science of the Total Environment STENDL, Vol. 
gi p 209-221, November 1989. 5 fig, 3 tab, 22 
ref. 


Descriptors: *Acid rain effects, *Canada, *Heavy 
metals, *Ion transport, *Path of pollutants, *Trace 
metals, Acidic soils, Cadmium, Copper, Dissolved 
organic carbon, Freshwater, Hydrogen ion con- 
centration, Industrial wastes, Lead, Soil water, 
Solubility, Solute transport, Water pollution, Wa- 
tersheds, Wetlands, Zinc. 


In Plastic Lake catchment, Ontario, Canada, there 
are two patterns of trace metal transport. One 
pattern (Pb, Cu) can be explained by the metals’ 
affinity for dissolved organic carbon (DOC). The 
other pattern (Cd, Zn) can be explained by the 
metals’ solubility in dilute acid and mineral soils. 
These two patterns are observed when following 
in sequence the aqueous metal concentrations (i) 
first in the precipitation and then through the 
catchment to (ii) a low DOC, acidified, upland soil 
water seep, (iii) a high DOC wetland outflow and 
(iv) Plastic Lake outflow. Despite the highest rela- 
tive values of Pb and Cu in precipitation, they 
have their lowest median concentrations at the soil 
water seep, elevated concentrations at the wetland 
outflow and then lower concentrations at the lake 
outflow. The pattern is identical to that of DOC 
and organic Al. Clearly the high DOC at (iii) 
dominates transport through the catchment, while 
the low DOC at (ii) reduces transport from the 
upland soils. In contrast, the other metals (Cd, Zn) 
exhibit their highest median concentrations at the 
acidified soil water seep (ii) and reduced values 
further downstream. With this group, soil acidifi- 
cation rather than DOC appears to be the major 
factor enhancing metal transport. (Author’s ab- 
stract) 
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As part of an ongoing program to investigate 
mechanisms regulating the aquatic biogeoche- 
mistry of Hg, unfiltered surface waters of eight 
tural lakes in northcentral Wisconsin were collect- 
ed and analyzed for reactive and total Hg by either 
flameless atomic absorption or atomic fluores- 
cence. Samples were collected during autumn 
mixis using ultra-clean, trace-metal-free protocols 
which have been applied successfully in the marine 
environment. Results indicate that Hg concentra- 
tions are considerably lower than previously re- 
ported, and approach levels observed in remote 
ocean waters. Concentrations of reactive Hg 
ranged from 0.7 to 2.9 pM in the eight lakes 
studied. Total Hg, determined following strong 
oxidation using BrCl, ranged from 4.7 to 9.7 pM in 
four of the lakes. Although the data set is limited, 
these concentrations are 20-100 times lower than 
previous estimates for lakes in the region. The 
results reemphasize the importance of uncompro- 
mised clean laboratory protocols in the collection 
and analysis of trace constituents in natural waters. 
They also imply a reevaluation of ideas regarding 
the sources and distribution of Hg in lakes. A 
simple mass balance for Little Rock Lake clearly 
shows the potential importance of both atmospher- 
ic Hg deposition and sedimentary remobilization to 
the geochemical cycling and bioaccumulation of 
Hg. (Author’s abstract) 
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An important source of mercury emission, until 
recently considered insignificant to the global mer- 
cury cycle, is amalgamation used in the recovery 
of gold and silver. Mercury from this process 
reaches aquatic ecosystems directly as the effluents 
of mining dredges and indirectly via precipitation 
after volatilization and oxidation in the atmos- 
phere. To help determine the contribution of gold 
mining activity to mercury contamination in the 
area, the total mercury concentrations in water, 
sediments and fish from the gold-mining areas of 
Brazil, especially the Amazon region were studied. 
Mercury concentrations were variable among 
rivers, with the highest values found in samples 
from tributary forest rivers. Concentrations in 
water samples varied between 0.1 and 8.6 micro- 
grams/L, while in bottom sediments they reached 
19,800 micrograms/kg. Concentrations in edible 
parts of locally consumed fish reached up to 2700 
micrograms/kg wet weight, surpassing by almost 
five times the Brazilian advisory level for human 
consumption. (Hoskin-PTT) 
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In order to study the influence of acidification on 
the mobility and fractionation of metals in lakes, 
five soft water forest lakes in southern Sweden 
were investigated during 1981-1984. The mean pH 
values were 4.8-6.6 and the total organic carbon 
concentrations were 2-9 mg/L. Water was sampled 
for determination of chemical parameters and the 
concentrations of Al, Fe, Mn, Zn, Cu, Pb and Cd 
at lake outlets 10-12 times throughout the year. 
The metals were fractionated by filtration (0.4 
microns) and in situ dialysis (0.002 microns). Sedi- 
ment traps were used to collect particulate material 
for determination of sedimenting metals. Metal 
levels were measured by graphite furnace or flame 
atomic absorption spectroscopy. Metal concentra- 
tions were maximal when water discharge was 
highest and pH was lowest. Metal outflow was 
also highest during spring and the output was 
higher from acidified than from circumneutral 
lakes. Cadmium occurred mainly in dialyzable 
form, while Pb was mainly in particulate form. 
The proportion of both Cd and Pb in dialyzable 
form increased at lower pH. Iron, Al, Cu and Pb 
were largely deposited in the sediments, and pH 
had a relatively small influence on the sedimenta- 
tion. In contrast, the distribution of Zn, Cd and Mn 
was obviously more influenced by pH and their 
sedimentation was substantially lower in the acidi- 
fied lakes, about 5-40% of the input, compared 
with 70-95% in the lakes with higher pH. (Au- 
thor’s abstract) 
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PH-RELATED VARIATIONS IN TRACE 
METAL CONCENTRATIONS IN LAKE ORTA 
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The relationships between pH and trace metal 
concentrations in the water of Lake Orta are dis- 
cussed on the basis of data collected monthly be- 
tween January 1984 and March 1988 and of labora- 
tory experiments, in which calcium carbonate was 
added to lake water at two different pH. The 
results obtained from both sets of data are in good 
agreement, indicating a decrease in metal concen- 
tration with increasing pH in the case of aluminum, 
copper, iron and chromium; zinc and nickel do not 
show significant variations with increasing pH, 
while in the case of manganese the indications are 
scanty and do not permit a conclusion. These 
results suggest that there would be a decided de- 
crease in metal concentrations if the water under- 
went liming at pH greater than 6.0-6.5, with a 
substantial improvement in the water quality, given 
the toxic effect of some of the metals in the water 
of Lake Orta. (Author’s abstract) 

W90-10852 


TRACE METAL RESEARCH AT LITTLE ROCK 
LAKE, WISCONSIN: BACKGROUND DATA, 
ENCLOSURE EXPERIMENTS, AND THE 
FIRST THREE YEARS OF ACIDIFICATION. 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

C. E. Mach, and P. L. Brezonik. 

Science of the Total Environment STENDL, Vol. 
87/88, p 269-285, November 1989. 4 fig, 3 tab, 41 
ref. 


Descriptors: *Acid rain effects, *Heavy metals, 
*Lake acidification, *Path of pollutants, *Trace 
metals, *Wisconsin, Acid lakes, Aluminum, Cadmi- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 






Sources Of Pollution—Group 5B 


um, Chemical analysis, Copper, Deposition, Fresh- 
water, Geochemical cycles, Hydrogen ion concen- 
tration, Ion transport, Iron, Lake morphometry, 
Lake sediments, Lakes, Lead, Manganese, Oligo- 
trophic lakes, Sediment analysis, Sediment con- 
tamination, Sedimentation, Solubility, Solute trans- 
port, Water pollution, Water pollution sources, 
Zinc. 


Water-column and sediment-trap monitoring pro- 
grams were used to investigate the important 
mechanisms regulating the biogeochemical cycling 
of Al, Fe, Mn, Cd, Cu, Pb and Zn in the acidified 
and reference basins of Little Rock Lake, and 
oligotrophic seepage lake in northern Wisconsin. 
Background lake water concentrations of dissolved 
(0.4 micron pore-size filtered samples) metals were 
(micrograms/L): Al, 7; Fe, 17; Mn, 12; Cd, 0.05; 
Cu, 0.3; Pb, 0.1; and Zn, 3. The two main basins of 
the lake were divided by a polyvinyl barrier, and 
stepwise acidification (2 years each at pH 5.6, 5.1 
and 4.6) of the north basin with sulfuric acid began 
shortly after ice-out in April 1985. The south basin 
(annual average pH 6.1) is being maintained as a 
reference. Of the metals measured in this study, 
only dissolved Mn increased (from 12 to 30 micro- 
grams/L) when the north basin was acidified from 
pH 6.1 to 5.6; this was accompanied by a 70% 
decrease in the sedimentation rate of particulate 
Mn in this basin. Further acidification of the north 
basin to pH 5.1 resulted in a further increase in 
dissolved Mn (from 30 to 40 micrograms/L), a 
two-fold increase in dissolved Fe (from 30 to 60 
micrograms/L), and a 45% elevation in dissolved 
Al (to 15.5 micrograms/L) over reference basin 
levels (10.7 micrograms/L). No increases in dis- 
solved Cd, Cu, Pb or Zn were observed in the 
acidified basin during the first 3 years of acidifica- 
tion. Analysis of suspended particulate matter, col- 
lected from both basins revealed lower levels of 
particulate Al, Fe, Mn and Pb in the acidified 
basin, demonstrating that metals have reduced af- 
finity for particulate matter at the lower pH of the 
acidified basin. Enclosure (i.e. limnocorral) experi- 
ments in the littoral and pelagic zones of the north 
basin in 1984 and in 1985 accurately predicted the 
PH levels at which dissolved Al, Fe and Mn first 
increased in this basin. (Author’s abstract) 
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BIOGEOCHEMISTRY OF BARIUM AND 
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Vertical profiles of dissolved barium and strontium 
concentrations were measured over 12 months in 
the water column and near surface sediments of a 
seasonally anoxic softwater lake (Esthwaite Water, 
U.K.). The concentrations of these metals were 
also monitored in the major inflow. Depositional 
fluxes were determined by means of sediment 
traps. Biogeochemical processes operating in the 
lake result in (i) elevated dissolved barium concen- 
trations in the hypolimnion during summer stratifi- 
cation, (ii) the major deposition flux of barium 
occurring over the summer months, (iii) partial 
dissolution of the barium deposition flux, to an 
extent sufficient to explain the observed net accu- 
mulation of hypolimnetic dissolved barium, and 
(iv) downward decreasing concentration profiles 
of dissolved barium and strontium in the sediment 
pore waters associated with continuous diagenetic 
removal. The observed water column behavior of 
barium is probably due to uptake by, and release 
from the algal standing crop and to the ciliated 
protozoa, Loxodes, located at the oxycline. Asso- 
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ciation with the dynamic iron cycle of the lake 
accounts for less than 16% of the deposition flux of 
barium, as measured at the sediment surface. The 
influence of the biogeochemical cycling of barium 
and strontium is small compared with the overall 
dissolved budgets for the metals in the lake. (Au- 
thor’s abstract) 
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Concentrations of Cu, Zn, Cd and Pb were deter- 
mined from 16 stations in Lake Ontario and Lake 
Erie, using trace metal sampling and analytical 
techniques developed for seawater analysis em- 
ploying graphite furnace atomic absorption. While 
Cu concentrations are consistent with previously 
reported data for the Great Lakes, concentrations 
of Zn, Cd and Pb are one to two orders of magni- 
tude below those previously reported. These new 
data, however, were substantiated by complemen- 
tary measurements of these samples for Pb concen- 
trations and isotopic compositions as determined 
by isotope dilution mass spectrometry in a concur- 
rent study, and are consistent with measurements 
of these elements in oceanic surface waters. Using 
reported trace metal inputs, these current measure- 
ments yield estimates for the residence times of Cu, 
Zn, Cd and Pb in the Lake Ontario epilimnion of 
950, 5, 9 and 4 days, respectively. Lake Erie resi- 
dence times are similar, averaging 660, 23, 20 and 9 
days for Cu, Zn, Cd and Pb respectively. These 
short residence times are qualified by the impreci- 
sion of the elemental input estimates. (Author’s 
abstract) 
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MICHIGAN. 
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Cadmium-113m entered the environment as a con- 
sequence of testing of nuclear weapons in the 
atmosphere. Earlier it was demonstrated that 
Cdil3m can be determined accurately in water, 
soils and sediments. In Lake Michigan, the present 
concentrations of Cd1l3m are 350 +/-150 mi- 
croBq/L (n = 16) in the water, and 10.0 +/-5.5 
microBq (n = 12) in the surficial sediments. The 
specific activities in water and sediment are statisti- 
cally indistinguishable from one another and aver- 
age 9.9 kiloBq/g Cd. The inferred distribution 
coefficient (Kd) is thus 29 +/-20 1/g. In undis- 
turbed soils near Lake Michigan, the mean 
Cd113m/Cs137 activity ratio is 0.02+/-0.014 x (n 
= 4), implying a total Cd113m input to the lake of 
2.7 +/-1.3 TBq (corrected for decay to 1984). 
Using the Kd for Cdll3m, and taking Kd for 
Cs137 to be 90 +/-6 1/g, the predicted Cd1l3m 
activities are 1.1 +/-1.1 mBq/g in sediment, and 
120 +/-125 microBq/L in water. These values are 
comparable to the observed activities. Application 


of a simple on-box model to the observed activities 
leads to a residence time for Cd of 40 +/-30 years, 
or about 0.4 times the hydraulic residence time. 
Resuspension may account for the difference be- 
tween the Cd113m-based value and an earlier esti- 
mate based on a mass balance for stable Cd. (Au- 
thor’s abstract) 
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A study of the settling characteristics and the 
accumulation rates in sediments suggests that a 
large fraction of the organic carbon and trace 
metals in the suspended particulates in Kejimkujik 
Lake has been imported from the lake’s watershed. 
The mean seston settling velocity has been estimat- 
ed to be about 0.1 m/day in Kejimkujik Lake and 
1-2 m/day in Mountain Lake. For the particulate 
organic carbon, it has been estimated that the mean 
flux through the water column is 167 mg/sq m/ 
day, the mineralization rate is 16 mg/square meter/ 
day, and the accumulation rate in sediments is 9 
mg/square meter/day. It is shown that the move- 
ment of the recalcitrant organic material is the key 
feature controlling the fate and behavior of trace 
metals in these lakes. (Author’s abstract) 
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HEAVY METALS IN WATER AND SUSPEND- 
ED PARTICULATES FROM AN URBAN BASIN 
IMPACTING LAKE ONTARIO. 
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Heavy metal data from routine river monitoring, 
storm runoff, suspended particulate (SP) and 
bottom sediment surveys were analyzed to assess 
conditions in the Don River and the potential 
impacts on Toronto Harbor and Lake Ontario. 
Metals delivery to the harbor is dominated by 
runoff events and metals concentrations on SP 
tend to decrease as suspended solids concentrations 
and flow increase. River particulate material is 
significantly enriched with Cu, Hg, Pb and Zn and 
generaliy comparable to surficial Toronto Harbor 
bottom material and Toronto area soils. For Cu the 
SP fraction tends to 80-90+% during peak flows, 
while at low flows the operationally dissolved 
fraction tends to 80-90%, which may pose a hazard 
to river organisms at the ambient concentrations 
observed in water samples. (Author’s abstract) 
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COLLOIDAL IRON OXYHYDROXY-PHOS- 
PHATE: THE SIZING AND MORPHOLOGY 
OF AN AMORPHOUS SPECIES IN RELATION 
TO PARTITIONING PHENOMENA. 

National Water Research Inst., Burlington (Ontar- 
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STUDIES ON INTERACTIONS BETWEEN 
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Interactions between Ni, Cd, Cu, Cr and Zn, and 
the influence of Ca concentration were studied by 
factorial experiments and the multiple regression 
method, using the growth rate of the ciliate proto- 
zoan Colpidium campylum as the biological re- 
sponse. The mixtures were representative of elec- 
troplating industry wastes. The effects of Ni are 
additive with those of Cu and trivalent Cr. Effects 
of Cu and Cd are strongly synergistic, but this 
synergism disappears in the presence of trivalent 
Cr. A slight synergism was found between Ni and 
hexavalent Cr. A strong antagonism was observed 
between Ni and Cd. The results suggest that chem- 
ical analysis of the effluents gives an unrealistic 
evaluation of the risk of such wastes, which is 
dependent upon multiple interactions occurring be- 
tween components. As the residence times of these 
metallic components in the water are different, 
their interactions will change with time after their 
discharge. The influence of Ca, in the range of 
concentrations tested, is not very significant. (Au- 
thor’s abstract) 
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SOME FUNDAMENTAL RELATIONSHIPS BE- 
TWEEN METAL TOXICITY IN FRESHWATER, 
PHYSICO-CHEMICAL PROPERTIES AND 
BACKGROUND LEVELS. 
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WHOLE LAKE ADDITION OF CADMIUM-109: 
RADIOTRACER ACCUMULATION IN THE 
MUSSEL POPULATION IN THE FIRST 
SEASON. 
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Cadmium with the radiotracer Cd109 was added to 
the epilimnion of Precambrian Shield Lake 382 in 
the Experimental Lakes Area, northwestern Ontar- 
io to monitor pathways of Cd from water to abiot- 
ic and biotic components, to quantify Cd accumu- 
lation and distribution in biota and to evaluate 
adverse biological and ecological effects. This ex- 
periment permitted evaluation of the adequacy of 
the water quality guideline of 0.2 micrograms Cd/ 
L in protecting aquatic life in softwater lakes. As 
part of the whole-lake experiment, the activities of 
Cd109 were monitored in various body parts of the 
floater mussel Anodonta grandis grandis to deter- 
mine accumulation and distribution of Cd. Addi- 
tions of Cd from June 23 to the end of October 
1987 (a total of 900 g Cd and 89 mCi of Cd109) 
increased the total Cd concentration in the water 





from 1.6 to about 85 ng/L. Cd109 was accumulat- 
ed in body parts of the mussels, in increasing 
concentration: mantle < foot < gill < visceral 
mass < kidney. After 4 months exposure to the 
increased water Cd concentration, the mussels had 
increased body burden of Cd by an estimated 5-9 
times. At the latter increase, the population of 7330 
+/-2100 mussels in the lake contained an estimated 
0.011-0.020% of the added Cd109. (Author’s ab- 
stract) 
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Concentrations of Zn, Cd, Fe, Mn, Mg, Al, Ca, 
Cu, Ti, Sr, Ba and Ni in the zooplankton of 38 
Canadian Shield lakes that vary widely in acidity, 
distance from Sudbury’s metal smelters and zoo- 
plankton community composition are described, 
and dominant multielemental patterns are extracted 
using non-metric multidimensional scaling. Al, Mn, 
Fe and Ti produced the strongest pattern in the 
data. Levels were higher in zooplankton from 
lakes of circum-neutral pH than from very acidic 
or alkaline lakes. This was attributed to lower 
levels of these metals in individual zooplankton 
taxa from acidic and alkaline lakes in comparison 
with circum-neutral lakes. Ca, Sr, Cd and Cu were 
also correlated. Ca and Sr were elevated while Cd 
and Cu were depressed in Daphnia-dominated zoo- 
plankton communities of non-acidic lakes which 
were distant from Sudbury. While seasonal succes- 
sion of species is the principal cause of temporal 
variability in metal levels in the zooplankton of 
Shield lakes in central Ontario, variability among 
lakes is attributable to three factors: lake location, 
acidity and community composition. (See also 
W90-10865) (Author’s abstract) 
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ment contamination, Sedimentation, Statistical 
methods, Strontium, Water pollution effects, Zinc. 


Seasonal changes in the levels of Ca, Sr, Ba, Mn, 
Fe, Al, Mg, Zn and Cd in the net plankton (> 250 
microns) of three Canadian Shield lakes are de- 
scribed, and major temporal, multielemental pat- 
terns are extracted using non-metric multidimen- 
sional scaling (NMDS). Changes in Ca, Sr, Ba and 
Mn produced the strongest temporal pattern sum- 
marized in the first NMDS axis. Its scores were 
correlated with zooplankton taxonomic composi- 
tion, not with water quality data, suggesting that 
the pattern was attributable to seasonal succession 
of zooplankton species. This suggestion was veri- 
fied by the good match of observed seasonal 
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changes in net plankton Ca and Mn levels with 
levels predicted using the Ca and Mn concentra- 
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factor in the determination of trace metal concen- 
prince =n apart from physiology, was body weight, 





tions of individual zooplankton species 
on a single occasion, and temporal changes in their 
proportional contribution to total net plankton bio- 
mass. Seasonal variability of seven of the nine 
metals, all but Fe and Mn was greatest in Plastic 
Lake, the most acidic of the lakes. A comparison 
of net rates of accumulation of Zn and Cd in the 
sediments of the lakes with estimates of metal flux 
through the zooplankton indicated that zooplank- 
ton may be quantitatively important in the down- 
ward transport of Cd in many Canadian Shield 
lakes. (See also W90-10864) (Author’s abstract) 
W90-10865 


NET CADMIUM FLUX IN HYALELLA 
AZTECA (CRUSTACEA: AMPHIDPODA) POP- 
ULATIONS FROM FIVE CENTRAL ONTARIO 
LAKES. 

Guelph Univ. (Ontario). Dept. of Zoology. 

M. Stephenson, and G. L. Mackie. 

Science of the Total Environment STENDL, Vol. 
87/88, p 463-475, November 1989. 2 fig, 4 tab, 34 
ref. NSERC Grant No. G0918. 


Descriptors: *Acid rain effects, *Amphipods, 
*Bioaccumulation, *Cadmium, *Canada, *Lake 
acidification, *Path of pollutants, *Trace metals, 
Acid lakes, Calcium, Chemical analysis, Deposi- 
tion, Ecological distribution, Heavy metals, Lakes, 
Sedimentation, Water softening. 


Cadmium concentrations in Hyalella azteca from 
five soft-water lakes in central Ontario (Heeney, 
Dickie, Red Chalk, Blue Chalk, Harp) were inde- 
pendent of animal dry mass. Mean concentrations 
varied seasonally from 12 to 54 micrograms Cd/g 
dry mass in Heeney Lake, and from 3 to 8 micro- 
grams Cd/g dry mass in Harp Lake. Peak concen- 
trations were recorded in the spring, and may 
reflect high aqueous Cd concentrations. Mean Cd 
concentrations in H. azteca from the five study 
lakes increased in the order Red Chalk < Harp < 
Blue Chalk < Dickie < Heeney, and were in- 
versely correlated (p = 0.042) with lake water 
calcium concentrations. Secondary production es- 
timates for these populations ranged from 0.178 
(Heeney L.) to 1.571 g dry mass/sq m/year 
(Dickie L.). Net annual Cd flux through the popu- 
lations ranged from 2.29 to 13.46 micrograms Cd/ 
sq m/year, and was highest in Dickie Lake, which 
had both high secondary production of, and high 
Cd concentrations in, H. azteca. Net maximum 
daily Cd flux was also highest in Dickie Lake 
(0.496 micrograms Cd/sq m/day). Cd concentra- 
tions in, and net flux through, benthic invertebrate 
populations from soft-water lakes without point 
sources of Cd contamination may be elevated 
before lakes are considered acidified. (Author’s 
abstract) 

W90-10866 


TRACE METALS IN A LITTORAL FOODWEB: 
CONCENTRATIONS IN ORGANISMS, SEDI- 
MENT AND WATER. 

Amsterdam Univ. (Netherlands). Dept. of Aquatic 
Ecology. 

K. R. Timmermans, B. Van Hattum, M. H. S. 
Kraak, and C. Davids. 

Science of the Total Environment STENDL, Vol. 
87/88, p 477-494, November 1989. 3 fig, 4 tab, 29 
ref. 


Descriptors: *Bioaccumulation, *Ecological distri- 
bution, *Food chains, *Heavy metals, *Inverte- 
brates, *Path of pollutants, *Trace metals, Cadmi- 
um, Chemical analysis, Copper, Crustaceans, Dep- 
osition, Gastropods, Lake sediments, Lakes, Lead, 
Zinc. 


Cadmium, lead, zinc and copper concentrations 
were determined in 15 species of freshwater 
macro-invertebrates collected from a littoral food- 
web. Indications of a biomagnification process, in 
which predators had a higher concentration than 
their prey, were only found in the case of Zn. 
Organisms with Cu as an essential component of 
their hemolymph, such as Crustacaea, Gastropoda 
and Bivalvia, contained higher concentrations of 
that metal than other species. Another important 
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in higher concentrations in smaller, and 
lower concentrations in larger, organisms. This 
seemed to be the case within populations of single 
species, as well as in different species of deposit 
feeders. Furthermore, feeding habit, proximity to 
the sediment and physico-chemical factors ap- 
peared to be determining factors for trace metal 
concentrations in macro-invertebrates. The results 
of this study are related to ecotoxicological theo- 
ries which explain the causes of pollutant residues 
in organisms. It is concluded that various explana- 
tions for the differences in pollutant residues, e.g. 
trophic level, feeding habit, body weight, associa- 
tion with the substrate, physiology and abiotic 
factors, are valid. (Author’s abstract) 

W90-10867 


REMOVAL OF HEAVY METALS FROM POL- 
LUTED WATERS BY HYDRODICTYON RETI- 
CULATUM (LINN.) LAGERHEIM. 
National Botanical Research Inst., 
(India). Aquatic Botany Lab. 

For primary bibliographic entry see Field 5G. 
W90-10869 


Lucknow 


EFFECT OF THIOL COMPOUNDS AND FLA- 

VINS ON MERCURY AND ORGANOMERCUR- 

IAL DEGRADING ENZYMES IN MERCURY 

RESISTANT AQUATIC BACTERIA, 

University Coll. of Science, Calcutta (India). Dept. 

of Biochemistry. 

K. Pahan, S. Ray, R. Gachhui, J. Chaudhuri, and 

A. Mandal. 

Bulletin of Environmental Contamination and 

Toxicology BECTA6, Vol. 44, No. 2, p 216-223, 
February 1990. 1 fig, 4 tab, 12 ref. 


Descriptors: *Aquatic bacteria, *Bacterial physiol- 
ogy, *Enzymes, *Flavins, *Mercury, *Mercury 
compounds, *Path of pollutants, *Thiol com- 
pounds, *Water pollution effects, Bacterial analy- 
sis, Biochemistry, Mercury resistant bacteria, Syn- 
ergistic effects. 


The effect of thiol compounds and flavins on mer- 
cury metabolism was studied in 14 mercury resist- 
ant strains of bacteria. Cell free extracts of the 
organisms were prepared and assayed for mercury 
reductase and organomercurial lyase activities. 
Ten bacterial strains out of 14 showed maximum 
stimulation of mercury reductase activity with glu- 
tathione (GSH), and the remaining four strains 
showed maximum enhancement with GSH as well 
as one or two other thiol compounds. N-ethylma- 
leimide at 2 and 4 mM caused 58.8 and 89.0% 
inhibition of mercury reductase activity of Bacillus 
pasteurii (DR2), indicating a requirement for re- 
duced sulfhydryl groups. The addition of the flavin 
flavine-adenine dinucleotide (FAD) caused stimu- 
lation of mercury reductase in almost all cases. 
Organomercurial lyases from B. pasteurii and Al- 
caligenes faecalis exhibited enhanced specific ac- 
tivity with the addition of FAD. The results indi- 
cate that both mercury reductase and organomer- 
curial lyase from various mercury resistant aquatic 
bacteria require exogenous thiol compounds for 
optimum enzyme activity. Thiol specificity of mer- 
cury reductase and organomercurial lyase isolated 
from different bacterial strains is different, indicat- 
ing synthesis of dissimilar enzymes by different 
bacteria. (MacKeen-PTT) 

W90-10876 


NAPHTHALENES ASSOCIATED WITH 
TREATED WASTEWATER EFFLUENTS IN AN 
URBAN NATIONAL WILDLIFE REFUGE. 
National Park Service, Brooklyn, NY. Div. of 
Natural Resources and Compliance. 

J. T. Tanacredi. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 2, p 246-253, 
February 1990. 2 fig, 1 tab, 16 ref. 


Descriptors: *Jamaica Bay, *Naphthalenes, *New 
York City, *Path of pollutants, *Wastewater dis- 
posal, *Wastewater outfall, *Wastewater pollution, 
*Water pollution sources, Estuarine sediments, 
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Gateway National Recreation Area, High per- 
formance liquid chromatography, Municipal 
wastewater, Pollutant identification, Polycyclic ar- 
omatic hydrocarbons, Sediment analysis, 
Wastewater analysis. 


Polynuclear aromatic hydrocarbon (PAH) content 
was measured in wastewater effluents entering the 
Jamaica Bay, a part of the Hudson-Raritan estua- 
rine ecosystem of the Gateway National Recrea- 
tion Area, and in Jamaica Bay sediments. Final 
effluen: from each of the four New York City 
Municipal Water Pollution Control Facilities dis- 
charging into Jamaica Bay was collected, extract- 
ed, and analyzed by high performance liquid chro- 
matography (HPLC) and UV fluorescence spec- 
trophotometry. Sediments taken immediately 
below the intertidal zone were also analyzed. The 
HPLC sample chromatograms appeared to contain 
from one to five ring PAH compounds based on 
comparison of retention times to those of known 
standards. Examination of fluorescence data of the 
individual fractions revealed that the emission 
maxima were coincident with that of the naphtha- 
lene standard of 300 nm. Calculations of the total 
yearly burden of naphthalene attributable to 
wastewater on Jamaica Bay based on the 1987 
discharge figures indicate a potential input of over 
10 metric tons per year. (MacKeen-PTT) 
W90-10877 


CHROMATOGRAPHIC AND MUTAGENIC 
ANALYSES OF — 1,2-DICHLOROPROPANE 
AND 1,3-DICHLOROPROPYLENE AND 
THEIR DEGRADATION PRODUCTS. 
Connecticut Univ., Storrs. Inst. of Water Re- 
sources. 

For primary bibliographic entry see Field 5A. 
W90-10878 


AQUEOUS SOLUBILITIES AND TRANSFOR- 
MATIONS OF TETRAHALOGENATED BEN- 
ZENES AND EFFECTS OF AQUATIC FULVIC 
ACIDS. 

North Texas State Univ., Denton. Inst. of Applied 
Sciences. 

I.-Y. Kim, and F. Y. Saleh. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 813-818, 
June 1990. 3 fig, 1 tab, 11 ref. U. S. Geological 
Survey Grant 14-08-0001-G1146. 


Descriptors: *Benzenes, *Degradation products, 
*Fate of pollutants, *Fulvic acids, *Halogenated 
hydrocarbons, Free radicals, Gas chromatography, 
Hydrophobicity, Solubility, Solvents. 


The transformation of the three most symmetrical 
tetrahalogenated (fluoro, chloro, and bromo) ben- 
zenes was studied in the absence of the photochem- 
ical effect by gas chromatography with electron 
capture detection. Solute and solvent interactions 
and the influence of aquatic fulvic acids (FA) on 
the on aqueous solubilities and transformation of 
the three tetrachlorobenzenes and 1,2,4,5-tetrabro- 
mobenzene (TeBB) were also studied. The most 
symmetric 1,2,4,5-tetrahalogenated benzenes 
showed the largest hydrophobicity in their isomer- 
ic groups, which is related to the higher toxicity of 
these compounds. No significant effect of FA on 
the solubilities of the three tetrachlorobenzenes 
was noted. However, an obvious tendency of aque- 
ous solubility enhancement was observed with FA 
and 1,2,4,5-TeBB. 1,2,4,5-tetrafluorobenzene 
showed no differences between the chromato- 
grams in n-hexane and in water. Cleavage of the 
carbon and chlorine bond was likely to occur in 
aqueous 1,2,4,5-tetrachlorobenzene, while cleavage 
of the carbon-bromine bond was favored in aque- 
ous 1,2,4,5-tetrabromobenzene, but recombination 
was unfavorable. Free radical populations in aque- 
ous FA were monitored by electron spin resonance 
to investigate the mechanism. Larger size and 
weaker electronegativity of radical species resulted 
in smaller reactivity. (MacKeen-PTT) 

W90-10880 


EXPERIMENTAL VARIABLES IN BIODEGRA- 
DATION OF SURFACTANT IN MARINE ENVI- 
RONMENT. 


Cadiz Univ. (Spain). Dept. of Chemical Engineer- 
ing. 

J. M. Quiroga, and D. Sales. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 851-858, 
June 1990. 5 fig, 3 tab, 12 ref. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Marine environment, *Marine pollution, *Sea- 
water, *Sludge, *Surfactants, Aeration, Illumina- 
tion, Light effects, Marine bacteria, Mathematical 
models, Model studies, Salinity. 


Factors (light, aeration, darkness, salinity) influenc- 
ing the degradation of the surfactant sodium dode- 
cyl-benzene-sulfonate in seawater in the presence 
of marine sludge were studied. Matrices contained 
25 g of moist sludge, 100 ml of seawater and 2 mg 
of surfactant. Although there were no significant 
differences between samples under different condi- 
tions in percentage degradation after 21 days, the 
aerated and illuminated samples attained 90% deg- 
radation approximately 4 d sooner than other sam- 
ples. A kinetic degradation model applied to the 
samples produced theoretical initial surfactant con- 
centrations from 1.05 to 1.09 times the actual con- 
centrations, validating the proposed model. The 
induction period of the degradation was shorter for 
high salinity matrices (65 and 50 ppt) than for 
lower ones (32 and 16 ppt), possibly due to the 
halophilous nature of the degrading bacteria. 
(MacKeen-PTT) 

W90-10885 


ORGANOCHLORINE RESIDUES IN BIRD 
SPECIES COLLECTED DEAD IN ONTARIO 
1972-1988. 

Ontario Ministry of Agriculture and Food, 
Guelph. Agricultural Lab. Services Branch. 

R. Frank, and H. E. Braun. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 932-939, 
June 1990. 4 tab, 5 ref. 


Descriptors: *Bioaccumulation, *Birds, *Chlorin- 
ated hydrocarbons, *Insecticides, *Pesticide resi- 
dues, *Water pollution effects, Canada, DDT, 
Food chains, Gas liquid chromatography, Great 
Lakes Basin, Ontario, Pollution effects, Polychlori- 
nated biphenyls, Tissue analysis. 


Organochlorine residues have been reported in 
many species of birds found dead or shot around 
the Great Lakes Basin. A compilation of data 
obtained from organochlorine residue analysis of 
dead birds collected in the region from 1972-1988 
was presented. Tissue extracts were analyzed for 
organochlorine residues by gas-liquid chromatog- 
raphy (GLC) with electron capture detection. 
Birds were categorized into four groups: terrestrial 
seed-eaters, birds associated with the aquatic envi- 
ronment, raptors, and gulls and terns. The lowest 
levels of organochlorine residues (generally below 
1.0 mg/kg) in brain were found in the seed eating 
birds. Residues in birds associated with the aquatic 
environment were frequently above 1.0 mg/kg, 
and sometimes exceeded 10 mg/kg. Data on 
herons, loons and raptors failed to confirm a de- 
cline in organochlorine residues over the past two 
decades. The highest levels of contamination were 
observed in gull brains. In the early 1970s, DDT 
residues in gull brains were frequently above 10 
mg/kg, while PCB residues were most frequently 
over 100 mg/kg. A definite decline was observed 
by the early 1980s, with DDT residues from 0.2-11 
mg/kg and polychlorinated biphenyl residues from 
1-16 mg/kg. Residues from organochlorine insecti- 
cides bioaccumulate in bird species, and the highest 
residue levels accumulate at the top of the food 
chain. (MacKeen-PTT) 

W90-10891 


SOIL AND WATER CONTAMINATION AT 
PESTICIDE MIXING AND LOADING SITES 
ON OAHU, HAWAII. 

Hawaii Univ., Honolulu. Dept. of Agricultural 
Biochemistry. 

C. J. Miles, K. Yanagihara, S. Ogata, G. Van De 
Verg, and R. Boesch. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 955-962, 


June 1990. 4 tab, 10 ref. 


Descriptors: *Hawaii, *Herbicides, *Nonpoint pol- 
lution sources, *Path of pollutants, *Pesticides, 
*Soil contamination, *Water pollution sources, 
*Well water, Detection limits, Gas chromatogra- 
phy, Groundwater pollution, Mass spectrometry, 
Oahu. 


Soil and water samples from two pesticide loading 
and mixing sites on the island of Oahu, Hawaii, 
were analyzed for pesticide contamination. Tria- 
zine herbicides and organochlorine pesticides were 
determined by gas chromatography (GC); diuron 
determination was by liquid chromatography. Pes- 
ticides were confirmed in representative samples 
by GC/mass spectrometry. Diuron, ametryn, bro- 
macil and hexazinone were detected at the pesti- 
cide mixing and loading site for the pineapple 
production area. Concentrations generally de- 
creased with increasing soil depth. Diuron, atra- 
zine, terbacil, ametryn and hexazinone were de- 
tected at the sugarcane pesticide mixing and load- 
ing site. DDT, DDE and DDD were detected at 
both sites and concentrations generally decreased 
with depth. The moisture content of the soil was 
not found to affect the extraction of the pesticides 
significantly. Method detection limits of the nitrog- 
enous pesticides in soils ranged from 0.01 to 0.06 
ppm. Atrazine and ametryn and their de-ethylated 
metabolites were detected in well water near the 
sugarcane pesticide mixing and loading site, how- 
ever further water sampling is needed to determine 
if the pesticide mixing and loading site is contribut- 
ing significantly to non-point sources of these her- 
bicides. (MacKeen-PTT) 

W90-10892 


REACTIONS AND MOVEMENT OF ORGANIC 
CHEMICALS IN SOILS. 

Proceedings of a Symposium of the Soil Science 
Society of America and the American Society of 
Agronomy, Atlanta, Georgia, November 30 - De- 
cember 1, 1987. SSSA Special Publication No. 22. 
Soil Science Society of America, Inc., Madison, 
WI. 1989. 474p. 


Descriptors: *Groundwater pollution, *Nonpoint 
pollution sources, *Organic compounds, *Soil con- 
tamination, *Soil types, *Water pollution sources, 
Agricultural chemicals, Biodegradation, Desorp- 
tion, Fate of pollutants, Industrial wastes, Kinetics, 
Model studies, Municipal wastes, Pesticides, Pho- 
tolysis, Sorption, Volatility. 


Contamination of groundwater with organic 
chemicals entering the soil from municipal and 
industrial wastes and from agricultural operations 
is a major national and international concern. Un- 
derstanding their reactions and movement through 
soil is complex. To bring together the various 
aspects of interactions of organic chemicals with 
soils and their movement to groundwater, the 1987 
Soil Science Society of America Div. S-9 chair 
initiated a symposium that was held in Atlanta, 
Georgia. This publication is the Symposium Pro- 
ceedings and presents the state-of-the-art knowl- 
edge on physical, chemical, and biological interac- 
tions of industrial and agricultural chemicals in 
soils and their mechanisms. These interactions are 
dealt with under various categories including sorp- 
tion/desorption, volatilization, photolysis and bio- 
degradation, and their kinetics. Included are 
models developed to predict the fate and transport 
of contaminants as they pass over and through the 
soil. Finally, case histories of groundwater con- 
taminated with organic compounds at landfill and 
hazardous waste disposal sites are described. (See 
W90-10894 thru W90-10911) (Agostine-PTT) 
W90-10893 


THEORETICAL CONSIDERATIONS OF THE 
PARTITION UPTAKE OF NONIONIC ORGAN- 
IC COMPOUNDS BY SOIL ORGANIC 
MATTER. 

Geological Survey, Denver, CO. 

C. T. Chiou. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 





Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 1-29, 8 fig, 6 tab, 81 ref. 


Descriptors: *Absorption, *Fate of pollutants, *Or- 
ganic compounds, *Path of pollutants, *Pesticides, 
*Soil organic matter, *Sorption, Isotherms, Soil 
chemistry, Soil contamination, Theoretical analy- 
sis. 


In aqueous solution, the uptake of nonionic com- 
pounds and pesticides by soil is effected mainly by 
chemical partition into soil organic matter. The 
basis for such partition uptake is evidenced by 
characteristics similar to those found in solvent- 
water mixtures. These characteristics include: (1) 
the high linearity of the uptake isotherm, (2) the 
inverse linear relationship between sorption (parti- 
tion) coefficient and solute water solubility, (3) the 
generally low exothermic heat for solutes in sol- 
vent-water and soil-water equilibria, and (4) the 
absence of sorptive competition between solutes. 
The inability of the soil minerals to absorb non- 
ionic organic compounds in aqueous systems may 
be ascribed to strong dipole interactions of water 
with polar minerals, displacing nonionic organic 
compounds from this portion of the soil. The parti- 
tion effect with soil organic matter is further con- 
firmed by the linear vapor uptake of organic liq- 
uids by the purified soil humic acid, which extends 
over a wide range of relative pressure. The nearly 
constant limiting partition capacity for nonpolar 
organic liquids on soil humic acid on a volume-to- 
weight basis and its efficiency in sorption relative 
to soil organic matter allows the prediction of the 
sorption coefficient of similar compounds accord- 
ing to their water solubilities. (See also W90-10893) 
(Agostine-PTT) 

W90-10894 


SORPTION OF NONPOLAR ORGANICS BY 
SOILS AND SEDIMENTS. 

Illinois Univ., Urbana. 

J. J. Hassett, and W. L. Banwart. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 30-45, 11 fig, 17 ref. 


Descriptors: *Fate of pollutants, *Nonpolar organ- 
ic compounds, *Organic compounds, *Path of pol- 
lutants, *Sediments, *Soil chemistry, *Soil con- 
tamination, *Soils, *Sorption, Chromatography, 
Enthalpy, Solubility coefficient, Thermodynamics. 


Soils and similar earth materials can be considered 
to be multi-component, multi-phase chromatogra- 
phic systems in contact with a highly polar mobile 
phase, water. Sorption processes can be driven by 
forces or combinations of forces either related to 
the bonding of the sorbing species to surfaces 
(enthalpy related forces) or to the lack of solvation 
of the sorbing species in the solvent (entropy relat- 
ed forces). The sorption of nonpolar organics ap- 
pears to be predominantly a function of the entro- 
py related forces and hence predictable from sorp- 
tion coefficient and water solubility coefficient- 
solubility relationships. It should be emphasized 
that for any given combination of soils and com- 
pounds, a variety of sorption forces and combina- 
tions are possible. Materials such as miscible sol- 
vents, surfactants, or other macromolecules that 
alter the aqueous chemistry of the sorbing species 
will result in inaccurate predictions derived from 
such solubility relationships. A basic understanding 
of aqueous, organic, and soil chemistry is still 
paramount to the resolution and understanding of 
sorption mechanisms and processes. (See also W90- 
10893) (Agostine-PTT) 

W90-10895 


SORPTION DYNAMICS OF ORGANIC COM- 
POUNDS IN SOILS AND SEDIMENTS. 
Connecticut Agricultural Experiment 
New Haven. 

J. J. Pignatello. 

IN: Reactions and Movement of Organic Chemi- 


Station, 
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cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 45-80, 11 fig, 3 tab, 104 ref. 


Descriptors: *Adsorption-desorption, *Fate of pol- 
lutants, *Kinetics, *Model studies, *Organic com- 
pounds, *Path of pollutants, *Sediments, *Soils, 
*Sorption, Diffusion, Enthalpy, Soil chemistry, 
Thermodynamics. 


Molecules in the sorbed state can possess a wide 
range of mobilities, from rapidly reversible with 
‘free’ states (vapor and aqueous) to highly immo- 
bile. An attempt is made to describe slow sorption 
kinetics mechanistically and discuss implications 
for environmental fate. The fates of many organic 
compounds in nature are sensitive to their distribu- 
tion between sorbed and nonsorbed states. Sorbed 
molecules can possess a range of labilities. Experi- 
mentally, adsorption or desorption consists of a 
rapid phase followed by slower phases as equilibri- 
um is approached. Numerous examples of slow 
sorption kinetics have been reported for soil, sedi- 
ment, and soil organic matter preparations. Ex- 
ceedingly slow desorption has veen found even for 
compounds that have relatively weak affinities for 
soil (e.g., 1-3 carbon haloaliphatic compounds). In 
many cases, slow kinetics may explain hysteresis in 
sorption isotherms. For most organic compounds 
of interest as environmental contaminants, the 
driving force for adsorption consists of entropy 
changes and relatively weak enthalpic (bonding) 
forces that cause little perturbation of sorbate or 
sorbent molecular orbitals. ‘Hydrophobic bonding’ 
to soil organic phases may be the most important 
interaction for neutral molecules, except at low 
organic content when surface sorption may play a 
role. Coulombic attraction and ligand exchange are 
important for ionic and polar compounds. Sorption 
kinetics have been modeled as an activated surface 
adsorption process and as a diffusion-limited proc- 
ess. The diffusion models are supported by several 
observations, including enhanced desorption by 
pulverization of the soil. (See also W90-10893) 
(Agostine-PTT) 

W90-10896 


ADSORPTION AND REACTIONS OF SELECT- 
ED ORGANIC MOLECULES ON CLAY MIN- 
ERAL SURFACES, 

Michigan State Univ., East Lansing. 

R. C. Zielke, T. J. Pinnavaia, and M. M. Mortland. 
IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 81-97, 3 fig, 1 tab, 66 ref. 
EPA Grant CR813215. 


Descriptors: *Adsorption, *Clay minerals, *Clays, 
*Fate of pollutants, *Path of pollutants, *Soils, 
Chemical reactions, Organic compounds, Soil 
chemistry, Surface chemistry. 


The surface chemistry and reactivity of clay min- 
erals toward organic molecules continues to be an 
extremely active area of research not only in envi- 
ronmental, but in chemical and materials science 
disciplines as well. The mechanisms operating in 
clay-organic interactions have been extensively 
studied and are now well understood. In systems 
that can be studied in the laboratory, the outcome 
is clearly dependent on the nature, composition, 
and functionality of both the clay and organic 
molecule as well as the interaction of each with the 
solvent or matrix in which they are bathed. Reac- 
tion conditions may be manipulated to enhance or 
suppress particular functional groups, hence direct- 
ing a reaction pathway to a desirable. Organic and 
inorganic modification of clay mineral surfaces 
provides for an almost unlimited number of design 
possibilities, some of which have contributed to 
recent advancements in heterogeneous catalysis 
and synthesis of new organic molecules. In a dy- 
namic matrix such as soil, reaction conditions are 
less easily controlled and reaction products are 
more difficult to separate and identify. The diverse 
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surface chemistry of clays will most likely be 
called upon to aid in predicting the movement and 
reactivity of organic molecules in an environmen- 
tally relevant situation and in the development of 
new preventative and detoxification strategies as 
well. (See also W90-10893) (Agostine-PTT) 
W90-10897 


EFFECT OF SUNLIGHT ON ORGANIC CON- 
TAMINANTS AT THE ATMOSPHERE SOIL 
INTERFACE. 

Nevada Univ., Reno. 

G. C. Miller, V. R. Herbert, and W. W. Miller. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 99-110, 4 fig, 3 tab, 48 ref. 


Descriptors: *Air-earth interfaces, *Fate of pollut- 
ants, *Organic pollutants, *Photochemical reac- 
tions, *Photolysis, *Soils, *Solar radiation, Chemi- 
cal reactions, Model studies, Path of pollutants, 
Soil chemistry, Soil temperature, Soil water, Sorp- 
tion. 


The chemical environment of the top 0.5 cm of soil 
is distinctly different than that of the bulk soil. 
Here, the solid, solution, and vapor phases are all 
in close proximity to the soil-atmosphere interface 
and are subject to sunlight irradiation. This is the 
only fraction of the soil in which photochemical 
transformations can occur. Sunlight heating of the 
soil also alters the surface zone soil moisture con- 
tent and temperature, which can substantially 
affect the fate and transport of organics. The ef- 
fects of sunlight on the soil surface and the chemi- 
cals that reside in that fraction are not well under- 
stood. Although the photochemica! reactions that 
occur are restricted to the upper millimeter, this 
interface receives a large amount of pollutants and 
can be a significant transformation site. In addition 
to photochemical reactions, free radical oxidants 
can potentially be produced that will mineralize 
compounds. Models that will be useful for predict- 
ing the soil surface photolysis rates will require 
methods for predicting the quantum yield, light 
absorption changes of sorbed compounds, and the 
movement of these compounds to and from the 
irradiated surface. (See also W90-10893) (Agostine- 
PTT 


W90-10898 


DEHALOGENATION OF PESTICIDES BY AN- 
AEROBIC MICROORGANISMS IN SOILS 
AND GROUNDWATER: A REVIEW. 

Oklahoma Univ., Norman. 

E. P. Kuhn, and J. M. Suflita. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 111-180, 4 fig, 11 tab, 246 ref, 
append. EPA assistance agreements CR-812808 
and CR-813559. 


Descriptors: *Anaerobic bacteria, *Biodegrada- 
tion, *Dehalogenation, *Fate of pollutants, 
*Groundwater pollution, *Halogenated pesticides, 
*Pesticides, *Soils, Agricultural chemicals, 
Aquifers, Biotransformation, Drinking water, 
Landfills, Leachates, Nonpoint pollution sources, 
Organic pesticides, Path of pollutants, Reviews, 
Water pollution sources. 


The ingestion of drinking water contaminated with 
pesticides can be dangerous to human health. In 
recent years, at least 17 pesticides have been found 
in groundwaters from 23 states. Eleven of the 17 
have at least one halogen as part of their chemical 
structure. The preferred halogens for pesticidal use 
include chlorine and bromine, but some chemicals 
contain fluorine (trifluoraline) or iodine (ioxynil). 
The entry of pesticides to groundwaters is associat- 
ed with their use in a variety of agricultural prac- 
tices. When quasi-point sources near farm chemical 
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dealerships are considered, 55 to 60 additional pes- 
ticides can also be found in subterranean waters. 
Pesticides can also enter groundwater with landfill 
leachates or by infiltration of aquifers with con- 
taminated surface waters. This review concentrates 
on the primary degradative reactions associated 
with halogenated pesticides in anoxic soils and 
groundwaters. The various reaction mechanisms 
currently established for halogenated aromatic and 
nonaromatic chemicals are introduced. Many such 
ticides seem to be more amenable to anaerobic 
iotransformation processes. Thus, this review is a 
summary of the various mechanisms associated 
with anaerobic dehalogenation of aromatic and 
aliphatic pesticides. (See also W90-10893) (Agos- 


tine-: 

W90-10899 

VOLATILIZATION OF PESTICIDES FROM 
so 


IL. 

Beltsville Agricultural Research Center, MD. 

D. E. Glotfelty, and C. J. Schomburg. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 181-207, 4 fig, 4 tab, 63 ref. 


Descriptors: *Air pollution, *Biodegradation, 
*Degradation, *Fate of pollutants, *Path of pollut- 
ants, *Pesticides, *Soil contamination, *Soils, 
*Volatility, Laboratory methods, Reviews, Soil 
management, Tillage, Vapor pressure. 


For most pesticides, volatilization is just as impor- 
tant as chemical and microbiological de; tion 
in causing the dissipation of pesticides from soil, 
and deposition from the atmosphere is the major 
source of pesticide contamination in some environ- 
ments. The volatility of pesticides d ds upon 
their intrinsic physicochemical properties, proper- 
ties of the soil environment, climate and solar 
energy, and not least upon choices farmers make in 
how they till their fields and apply the pesticides. 
A broad overview of the complex interactions that 
control pesticide volatilization is given. The topics 
include: pesticide vapor pressure and the vaporiza- 
tion process, the fugacity and phase distributions 
that control vapor pressure in soil, transport from 
the soil to the atmosphere, the effects of tillage and 
management practice, and experimental methods 
for measuring pesticide volatilization both in the 
laboratory and in the field. (See also W90-10893) 
(Agostine-PTT) 

W90-10900 


CHLOROPHENOLS IN SOILS. 

Michigan State Univ., East Lansing. 

S. A. Boyd, M. D. Mikesell, and J. Lee. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 209-228, 11 fig, 1 tab, 58 ref. 


Descriptors: *Biode tion, *Chiorinated hydro- 
carbons, *Chlorophenols, *Fate of pollutants, 
*Path of pollutants, *Soil contamination, Absorp- 
tion coefficient, Aerobic conditions, Humic sub- 
— Organic matter, Photolysis, Sorption, Vol- 
atility. 


Due to their widespread use as industrial chemicals 
and biocides,, chlorophenols and especially pen- 
tachlorophenol (PCP) are important environmental 
pollutants. The potential fates of chlorophenols in 
soils are: volatilization; plant uptake (conjugation); 
oxidative coupling to soil humus; microbial decom- 
position (methylation, dechlorination, hydroxyla- 
tion, mineralization); sorption by soil humus; and 
photodecomposition (dechlorination, hydroxyla- 
tion, ring cleavage). Sorption of both chlorophen- 
ols and chlorophenolate ions by sediment and soil 
matter has been described as a partitioning process, 
analogous to solute distribution between octanol 
and water. The sorption coefficients are inversely 
related to the water solubility of the chlorophenol, 


and directly related to the organic matter content 
of the soil or sediment. Chlorophenols may also be 
incorporated into soil humics by formation of co- 
valent bonds between the chlorophenol residue 
and the humic polymers. These bound residues are 
strongly immobilized and biologically unavailable. 
Anaerobic degradation (described in terms of half- 
life) is more rapid than aerobic, but critical to 
degradation regardless of aeration is the presence 
of an adapted microbial population. Pure cultures 
of bacteria able to use PCP have been character- 
ized; species of Pseudomonas, Rhodococcus, Fla- 
vobacterium, and coryneform bacteria have been 
described, some of which have been used success- 
fully in attempts to reclaim chlorophenol-contami- 
nated soils. No anaerobic bacteria able to metabo- 
lize chlorophenols have been identified, but bacte- 
rial populations present in certain anaerobic 
sewage sludges are able to dechlorinate and miner- 
alize chlorophenols including PCP. (See also W90- 
10893) (Agostine-PTT) 

W90-10901 


HYDROLYTIC TRANSFORMATIONS OF OR- 
GANIC: CHEMICALS IN THE ENVIRON- 
MENT. 

Environmental Protection Agency, Athens, GA. 
N. L. Wolfe, M. E. Metwally, and A. E. Moftah. - 
IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 229-242, 3 fig, 2 tab, 45 ref. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Hydrolysis, *Organic compounds, ‘*Pesticides, 
Amides, Carbamates, Ecosystems, Epoxides, 
Esters, Halogenated compounds, Hydrogen ion 
concentration, Kinetics, Nitriles, Phosphorus com- 
pounds, Sediments, Soils. 


Hydrolysis is a significant process in determining 
the fate of many pesticides. For many compounds, 
hydrolysis can be the dominant pathway for their 
transformation in the environment. Often hydroly- 
sis of selected functional groups is required before 
microbial degradation can be initiated. Some func- 
tional groups, however, are relatively or complete- 
ly inert with respect to hydrolysis under reaction 
conditions that exist in most ecosystems. Function- 
al groups that are potentially susceptible to hydrol- 
ysis include: (1) amides; (2) carbamates; (3) epox- 
ides; (4) aliphatic and aromatic esters; (5) alkyl and 
aryl halides; (6) nitriles; and (7) phosphorus esters 
(phosphonates, phosphates and thiophosphates, 
and phosphonohalides). In the environment, hy- 
drolysis reactions can be biologically mediated or 
occur via abiotic processes. In abiotic hydrolysis 
reactions, the hydrolysis rates can be a function of 
chemical parameters such as pH, dissolved organic 
matter, and dissolved metal ions. Factors that influ- 
ence the rate of abiotic hydrolysis reactions in soils 
and sediments are reviewed. Hydrolysis in saturat- 
ed soils is examined. Disappearance kinetic expres- 
sions are proposed that account for hydrolysis in 
both aqueous and solid phases. Observed rate en- 
hancements and retardations are related to the pH 
of the system and the reaction pathway. The state- 
of-the-art of hydrolytic processes in heterolytic 
reaction media is assessed. (See also W90-10893) 
(Agostine-PTT) 

W90-10902 


KINETICS OF BIODEGRADATION IN SOIL. 
Cornell Univ., Ithaca, NY. 

M. Alexander, and K. M. Scow. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 243-269, 7 fig, 2 tab, 71 ref. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Kinetics, *Model studies, *Organic pollutants, 
*Soil contamination, Enzymes, Microorganisms, 
Theoretical analysis. 


Knowledge of the kinetics of biodegradation is 
essential to the evaluation of the persistence of 
most organic pollutants in soil. Several models 
have been proposed to represent the kinetics of 
biodegradation in soil. A problem in kinetics analy- 
sis is to distinguish among models when the theo- 
retical curves depicting the pattern of decomposi- 
tion are quite similar. In instances in which models 
cannot be distinguished, it is critical to evaluate the 
models by comparing estimated parameters to ex- 
perimental measurements. The models formulated 
to date rely on concepts derived from studies of 
single populations or single enzymes. Given the 
array of chemicals, the ap per of some envi- 
ronments, and the variety of microorganisms that 
may bring about biodegradation, it is unlikely that 
a single model or equation would be useful for the 
description of rates of biodegradation of all organic 
substrates in all environments. More work is 
needed, however, to characterize the environ- 
ments, chemicals, and conditions that will be asso- 
ciated with one or another kinetic model. (See also 
W90-10893) (Agostine-PTT) 

W90-10903 


OVERVIEW OF ORGANIC CHEMICAL ENVI- 
RONMENTAL FATE AND TRANSPORT MOD- 
ELING APPROACHES. 

California Univ., Riverside. 

W. A. Jury, and M. Ghodrati. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p271-304, 15 fig, 7 tab, 53 ref, 
append. 


Descriptors: *Environmental effects, *Fate of pol- 
lutants, *Model studies, *Organic compounds, 
*Path of pollutants, *Soil contamination, Manage- 
ment models, Screening models, Simulation y- 
sis. 


Although virtually all of the organic chemical 
models published to date use similar process repre- 
sentations and conservation principles, they differ 
greatly in their complexity and the use for which 
they are intended. A useful classification scheme 
divides models into three groups based on their 
function: management models, screening models, 
and simulation models. A management model is a 
qualitative or quantitative set of guidelines for 
practical applications, and may be nothing more 
than a correlation established between transport 
and a management practice. Screening models are 
idealized scenarios for pages 24 and transforma- 
tion of chemicals in soil in which large numbers of 
compounds are simulated in an identical environ- 
ment and the results compared to produce a rela- 
tive description of their environmental fate. The 
simulation model represents transport and transfor- 
mation according to specific quantitative process 
laws, and uses the overall model to make projec- 
tions of the likely behavior of a particular com- 
pound in a given environment. An overview is 
given of the current status of modeling in the 
context of the applications to which modeling is 
now being employed. The fundamental transport 
and transformation processes known to influence 
the environmental fate of organic chemicals are 
reviewed. The capability and inability of models to 
address practical problems of interest is also dis- 
cussed. It is concluded that although progress has 
been made in developing models that represent the 
natural environment realistically, little field testing 
of these approaches has occurred to the present 
time. (See W90-10893) (Agostine-PTT) 
W90-10904 


ORGANIC CHEMICAL MOVEMENT OVER 
AND THROUGH SOIL. 

North Carolina State Univ., Raleigh. 

J. B. Weber, and C. T. Miller. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 





tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 305-334, 2 fig, 7 tab, 125 ref. 


Descriptors: *Adsorption-desorption, *Biodegra- 
dation, *Groundwater pollution, *Organic com- 
pounds, *Path of pollutants, *Runoff, *Soil con- 
tamination, Clays, Degradation, Fate of pollutants, 
Hydrolysis, Isotherms, Minerals, Organic matter, 
Photolysis. 


Organic chemicals are transported by five common 
transport processes that are operative in the sub- 
surface environment. These processes include the 
following: (1) absorption, exudation, and retention 
by crops and crop residues; (2) runoff movement in 
either a dissolved or sorbed state; (3) sorption and 
desorption to organic matter, clays, and mineral 
surfaces; (4) vapor-phase diffusion; and (5) hydro- 
dynamic transport, including advection and disper- 
sion as soluble constituents of the aqueous phase. 
Organic chemicals can be degraded by three 
common processes that are operative in the near- 
surface or subsurface environment, these are: (1) 
biological degradation (biodegradation), which can 
lead, for relevant time scales , to either organic 
metabolites or complete mineralization to inorgan- 
ic constituents; (2) chemical degradation in the 
absence of biological mediation, e.g., abiotic hy- 
drolysis; and (3) photochemical reactions, which 
require radiant energy (sunlight). The effects of the 
physical and chemical characteristics of the organ- 
ic chemical, soil, and water on the transport proc- 
esses operative in soil environments are reviewed. 
Sorption-desorption of organics by soil materials is 
dependent on the properties of the chemicals and 
the soils, and on climatic conditions. At least four 
types of isotherms have been identified by sorption 
studies of organic chemicals with soil materials. 
They include the four classic S-, L-, H-, and C- 
type isotherms. The type of sorption isotherm in- 
volved for a given chemical by a soil characterizes 
the capacity and intensity of the bond, and reflects 
on the relative mobility of the compound through 
the soil media. (See also W90-10893) (Agostine- 


PTT) 
W90-10905 


ENVIRONMENTAL BEHAVIOR OF AQUATIC 
HERBICIDES IN SEDIMENTS. 

Minnesota Mining and Mfg. Co., St. Paul. Envi- 
ronmental Lab. 

K. H. Reinert. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 335-348, 3 fig, 5 tab, 46 ref. 


Descriptors: *Fate of pollutants, *Herbicides, 
*Path of pollutants, *Pesticides, *Sediments, 
*Sorption, Adsorption-desorption, Aquatic weed 
por Hydrogen ion concentration, Suspended 
solids. 


Sorption of herbicides and other compounds 
among water, sediment, and suspended matter 
occurs in most aquatic systems and can have a 
significant impact on the fate and persistence of 
aquatic herbicides. An overview of sediment inter- 
actions in the aquatic fate and persistence of the 15 
herbicides registered for aquatic use by the U.S. 
Environmental Protection Agency (USEPA) is 
presented. The herbicides endothall, fluridone, and 
glyphosate were chosen to represent three types of 
sediment sorption associated with aquatic herbi- 
cides, and are discussed in greater detail. Of the 15 
herbicides considered, sediments are known to sig- 
nificantly influence the fate and persistence of 
seven: Cu, 2,4-D, BEE, diquat, fenac, fluridone, 
glyphosate, and possibly simizine. Sediments do 
not play a significant role in the distribution of 
eight of the remaining aquatic herbicides. Nonionic 
herbicides tend to partition based on their hydro- 
phobicity and the percent organic C in the sedi- 
ment. Sorption of ionic herbicides is more complex 
and dependent on system pH and ionic strength. 
Anionic compounds weakly distribute by a parti- 
tion process, and cations sorb through surface and 
interlayer adsorption involving electrostatic attrac- 
tion and ion exchange. Some herbicides are inter- 
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active with suspended sediments and should not be 
applied to muddy water (e.g., diquat). Others are 
relatively water soluble and do not tend to parti- 
tion to hydrosoils. No general statements concern- 
ing the sediment behavior of these herbicides can 
be made; they are as variable in their environmen- 
tal fate as they are in their structure, effectiveness, 
and selected uses. (See also W90-10893) (Agostine- 


W90-10906 


TRANSPORT PROCESSES INVOLVING OR- 
GANIC CHEMICALS. 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

D. C. Bouchard, C. G. Enfield, and M. D. Piwoni. 
IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 349-371, 11 fig, 1 tab, 71 ref. 


Descriptors: *Chemical transport, *Organic com- 
pounds, *Path of pollutants, *Solute transport, 
*Sorption, Colloids, Groundwater pollution, Hy- 
drophobic interactions, Thermodynamics. 


Transport of neutral organic compounds (NOCs) 
through geologic material has usually been de- 
scribed using theories and conceptualizations de- 
veloped for liquid chromatography. In these 
models, it is usually assumed that the concentration 
of a chemical in solution is low relative to its 
solubility, that chemicals in solution act independ- 
ently of each other, and that sorption is driven by 
the favorable thermodynamics of solute removal 
from solution through sorption on a stationary and 
unchanging hydrophobic phase. Given the impor- 
tance of hydrophobic interactions in determining 
the transport of NOCs in the environment, it is 
apparent that any perturbation of the amount of 
hydrophobic phase present in a system will dra- 
matically affect NOCs transport. Cationic surfac- 
tants can effectively increase the organic C con- 
tent, and thus the sorptivity for NOCs, of geologic 
material. Conversely, if a mobile hydrophobic 
phase is present, such as colloid-sized organic par- 
ticles dispersed in the aqueous phase, NOCS trans- 
port may be greatly facilitated through sorption on 
this mobile phase. The organic phase, commonly 
called the residual saturation, remains behind after 
a water immiscible fluid, such as gasoline has 
passed through geologic material. Aspects of resid- 
ual saturation as an immobile hydrophobic phase 
that effectively increases the sorptivity of geologic 
material for NOCs are discussed. Immobile organic 
C resulting from sorption of cationic surfactants, 
or from the existence of residual hydrocarbons, 
will provide a hydrophobic environment that will 
enhance NOCs sorption from solution. The result 
is decreased NOCs mobility in the environment. 
Conversely, a mobile organic C phase, such as 
colloidal organic C dispersed in groundwater, can 
act as a carrier of hydrophobic NOCs greatly 
increasing their mobility. (See also W90-10893) 
(Agostine-PTT) 

W90-10907 


MOVEMENT OF VOLATILE ORGANIC 
CHEMICALS IN SOILS. 

Michigan Technological Univ., Houghton. 

N. J. Hutzler, J. S. Gierke, and L. C. Krause. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 373-403, 8 fig, 7 tab, 31 ref, 
append. NSF Grant CEE-8501395, EPA Grant 
R809464-01-0. 


Descriptors: *Groundwater pollution, *Model 
studies, *Organic compounds, *Path of pollutants, 
*Soils, *Volatile organic compounds, Advection, 
Chemical wastes, Chlorinated hydrocarbons, Dis- 
persion, Fate of pollutants, Solvents, Trichloroeth- 
ylene, Vadose zone. 
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Many groundwaters have become contaminated 
with volatile, weakly hydrophobic, slightly de- 
gradable, toxic organic chemicals (VOCs) such as 
industrial solvents. The development of mathemat- 
ical models describing the transport and attenu- 
ation of these pollutants in soil can greatly aid in 
the proper management of groundwater supplies. 
Conceptually correct and predictive models can be 
used to estimate the time required for a pollutant to 
travel through the vadose zone and groundwater 
and the dilution it undergoes en route. The ability 
of some of these model solutions to describe misci- 
ble displacement data for Br(-) and trichloroethene 
(TCE) in columns packed with porous media was 
examined. The effects of varying velocity, degree 
of saturation, and column packing were studied 
and interpreted relative to model foundations. A 
number of conclusions were reached about the 
movement of chemicals in soil. In saturated uni- 
form soils with very little immobile water, advec- 
tion and dispersion are the predominant chemical 
transport mechanisms. The breakthrough of VOCs 
in unsaturated soils that contain little immobile 
water can be simulated by a model that accounts 
only for axial dispersion and assumes local equilib- 
rium. More work is needed to verify the effect of 
soil type, porosity, and moisture content on gas 
diffusion. In addition, it may be important to meas- 
ure Henry’s constants and sorption capacities in 
unsaturated soils. (See also W90-10893) (Agostine- 


PTT) 
W90-10908 


NONEQUILIBRIUM TRANSPORT OF OR- 
GANIC CONTAMINANTS IN GROUNDWAT- 
ER. 


Stanford Univ., CA. 

T. C. Harmon, W. P. Ball, and P. V. Roberts. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 405-437, 7 fig, 3 tab, 57 ref. 


Descriptors: *Fate of pollutants, *Groundwater 
pollution, *Model studies, *Organic compounds, 
*Path of pollutants, *Reviews, Equilibrium 
models, Kinetics, Sorption. 


Recent findings in organic transport modeling with 
regard to sorption processes are reviewed. Equilib- 
rium and nonequilibrium models, as well as meth- 
ods for quantifying the discrepancies of their re- 
spective results are included. Models assuming 
local equilibrium provide, in some cases, an inaccu- 
rate description of the sorption of organic contami- 
nants in groundwater transport. In such cases the 
use of a nonequilibrium model may be more appro- 
priate. Methods of describing the nonequilibrium 
behavior of a model have been analyzed with 
respect to equilibrium models, and methods of 
quantitative comparison have been developed in 
order to provide criteria for choosing among 
models. However, these models, like the nonequili- 
brium models upon which they are based, have 
little predictive capacity without the confidence in 
the assumed rate mechanism and properly deter- 
mined parameters, preferably through independ- 
ently conducted experiments. (See also W90- 
10893) (Agostine-PTT) 

W90-10909 


HYDROLOGIC PROCESSES AFFECTING THE 
MOVEMENT OF ORGANIC CHEMICALS IN 
SOILS. 

Environmental Protection Agency, Athens, GA. 
R. F. Carsel. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 439-445, 1 fig, 5 tab, 19 ref. 


Descriptors: *Groundwater pollution, *Organic 
compounds, *Path of pollutants, *Pesticides, *Soil 
contamination, *Water pollution sources, Adsorp- 
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tion-desorption, Agricultural chemicals, Evapora- 
tion, Fate of pollutants, Isotherms, Leaching, Pre- 
cipitation, Runoff, Transpiration, Watersheds. 


The partitioning of pesticides within and between 
environmental media (e.g., air, water, soil) is influ- 
enced by the hydrologic water cycle. For environ- 
mental studies (e.g., field or modelling), the pri- 
mary focus of interest is the transfer of water and 
chemicals between the various storage compo- 
nents. The exchanges of water in the hydrologic 
cycle are precipitation, runoff, evaporation, tran- 
spiration, transport, and storage. Watershed is the 
most common areal unit studied for pesticide inter- 
action within the hydrologic cycle. The watershed 
has distinct drainage boundaries and is subject to 
surface and subsurface water movement. Chemi- 
cals interact with water movement and exchanges 
within the watershed. The primary process for 
partitioning of pesticides within the various com- 
ponents of the hydrologic cycle is sorption/de- 
sorption. The sorption/desorption process plus 
others such as infiltration, erosion, etc. will influ- 
ence the media (e.g., air, water, and soil) and the 
magnitude or extent of displacement. The most 
common form for describing this displacement has 
been the linear form of the Freundlich equation. 
Pesticide leaching losses to groundwater are gener- 
ally related to low-sorbing chemicals. Estimates of 
the percent material lost are in the order of 1%-5% 
of the applied material. These concentrations will 
be influenced by the persistence of the chemicals in 
groundwater, aquifer porosity, and depth of mixing 
in the aquifer. (See also W90-10893) (Agostine- 


PTT) 
W90-10910 


MOVEMENT OF ORGANIC CHEMICALS 
THROUGH LANDFILL AND HAZARDOUS 
WASTE DISPOSAL SITES. 
Connecticut Agricultural Experiment 
New Haven. 

B. L. Sawhney. 

IN: Reactions and Movement of Organic Chemi- 
cals in Soils. Proceedings of a Symposium of the 
Soil Science Society of America and the American 
Society of Agronomy, Atlanta, Georgia, Novem- 
ber 30 - December 1, 1987. SSSA Special Publica- 
tion No. 22. Soil Science Society of America, Inc., 
Madison, WI. 1989. p 447-474, 10 fig, 14 tab, 51 ref. 


Station, 


Descriptors: *Groundwater pollution, *Hazardous 
waste disposal, *Landfills, *Monitoring, *Organic 
compounds, *Pollutant identification, *Reviews, 
*Sampling, *Soils, *Water analysis, Chemical anal- 
ysis, Fate of pollutants, Sediments, Volatile organ- 
ic compounds, Waste dumps. 


Methods for sampling and analysis of groundwater 
underneath disposal sites, mechanisms of attenu- 
ation of organic chemicals, abatement of ground- 
water contamination, and procedures for monitor- 
ing groundwater contamination are reviewed. Out 
of about 250 constituents of the USEPA’s target 
compound list (TCL), 126 are organic chemicals: 
35 volatiles, 65 semi-volatiles, and 26 pesticides and 
PCBs. Analyses of leachates from a number of 
landfills have revealed the presence of both vola- 
tile and semi-volatile organics. Similarly, soil, 
water, and container samples from hazardous 
waste dump sites have been found to contain many 
of the TCL organic chemicals. Occurrences and 
concentrations of TCL organic chemicals collect- 
ed under USEPA’s contract laboratory program 
from suspected hazardous waste sites are de- 
scribed. The data are extremely useful in evaluat- 
ing specific site contamination and environmental 
impact. Further analyses of the data in regard to 
concentrations of the chemicals in water and soil- 
sediment samples are necessary for investigations 
of likely relationships between their distribution 
and characteristics such as aqueous solubilities and 
partition coefficients. (See also W90-10893) (Agos- 
tine-PTT) 

W90-10911 


PROXIMITY OF SANITARY LANDFILLS TO 
WETLANDS AND DEEPWATER HABITATS IN 
ELEVEN STATES. 

Environmental Protection Agency, Las Vegas, 
NV. 


V. W. Lambou, J. E. Moerlins, R. C. Herndon, J. 
M. Kuperberg, and R. L. Gebhard. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989. 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 115-125, 6 fig, 
3 tab, 6 ref. 


Descriptors: *Path of pollutants, *Sanitary land- 
fills, *Site selection, *Waste disposal, *Water pol- 
lution sources, *Wetlands, Ecosystems, Landfills, 
Riparian waters, Waste management, Water pollu- 
tion effects. 


Sanitary landfills can cause considerable harm to 
sensitive ecosystems if they are not properly locat- 
ed, designed, and managed. An analysis of the 
proximity of 1150 landfills in eleven states to wet- 
lands and deep water habitats (i.e., rivers, lakes, 
streanis, bays), is presented. The nearness or prox- 
imity of the sanitary landfills to wetlands and deep 
water habitats was determined by drawing three 
concentric regions around the point representing 
the location of each landfill. Approximately 72% 
of the sanitary landfills are located in or within 1/4 
mile of wetlands, while 90-97% are located in or 
within 1/2 and 1 mile of wetlands, respectively. 
Most sanitary landfills are located either in or are 
close to Palustrine wetlands (i.e., approximately 69, 
99, and 97% are located in or within 1/4, 1/2, and 
1 mile, respectively of a Palustrine wetland). Only 
3% of the landfills are located more than a mile 
from any type of wetland. For approximately 18% 
of the sanitary landfills, the distance of the point 
location of the landfill to the closest wetland was 
from 1/4 to 1/2 mile while for 7% it was from 1/2 
to 1 mile. Approximately 16% of the sanitary 
landfills are located in or within 1/4 mile of deep 
water habitats, while 30 and 48% are located in or 
within 1/2 and 1 mile of deep water habitats, 
respectively. Approximately 52% of the landfills 
are located more than a mile from any type of deep 
water habitat. Approximately 5% of the sanitary 
landfills are located in or within 1/4 mile of a 
wetland or deep water habitat, while 92 to 98% 
are located in or within 1/2 and 1 mile of a 
wetland or deep water habitat, respectively. Most 
of the facilities that are located in or that are close 
to wetlands or deep water habitats are in the 
vicinity of Palustrine or Riverine habitats. (See 
also W90-10912) (Lantz-PTT) 

W90-10923 


REMOVAL OF NITROGEN AND PHOSPHO- 
RUS IN AN UNDEVELOPED WETLAND 
AREA, CENTRAL FLORIDA. 

Geological Survey, Altamonte Springs, FL. 

E. R. German. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 139-147, 3 fig, 
2 tab, 5 ref. 


Descriptors: *Fate of pollutants, *Florida, *Nitro- 
gen removal, *Path of pollutants, *Phosphorus re- 
moval, *Wetlands, Agricultural runoff, Citrus 
trees, Dissolved solids, Nitrogen, Phosphorus, 
Reedy Creek basin, Storm water, Wastewater pol- 
lution. 


Daily loads of dissolved solids, total nitrogen spe- 
cies, and total phosphorus into and out of an 
undeveloped area in the Reedy Creek Basin, south 
of Orlando, Florida, were estimated for June 1986- 
May 1987. This area is about 19 sq mi and receives 
most of its inflow from three streams draining 
citrus groves and urbanized basins. Mean inflow to 
the undeveloped area from June 1986-May 1987 
was 95 cu ft/s, and mean outflow was 92 cu ft/s. 
The inflow includes an estimated 5 cu ft/s from the 
excess of rainfall over potential evaporation. The 
inflow load of dissolved solids to the area was 
10,300 tons/yr and the outflow load was 9,900 
tons,’yr; this indicates virtually no loss or gain 
through the area. Inflow load of total nitrogen to 
the area was 203 tons/yr, and outflow load was 
129 tons/yr, indicating that about 36% of the 
nitrogen was removed. The inflow load of total 
phosphorous was 21 tons/yr, and outflow load was 
14 tons/yr, indicating a removal of about 33 % or 
about the same as for nitrogen. Inflow loads in- 
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clude estimated atmospheric contributions. (See 
also W90-1U912) (Author’s abstract) 
W90-10925 


PESTICIDES AND EVERGLADES NATIONAL 
PARK: SOUTH FLORIDA USE AND THREAT. 
Everglades National Park, Homestead, FL. South 
Florida Research Center. 

For primary bibliographic entry see Field 5C. 
W90-10947 


PROCEEDINGS OF THE 44TH PURDUE IN- 
DUSTRIAL WASTE CONFERENCE. 

For primary bibliographic entry see Field 5D. 
W90-10965 


PREDICTIVE MODELS FOR VOC PARTI- 
TIONS IN SOILS. 
Missouri Univ.-Roila. 
Center. 

J. C. Huang, and H. Ganjidoost. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 23-30, 8 fig, 2 tab, 16 ref. 


Environmental Research 


Descriptors: *Path of pollutants, *Soil contamina- 
tion, *Volatile organic compounds, Hydrocarbons, 
Missouri, Model studies, Partition coefficients, Pre- 
diction, Sediments, Solubility, South Carolina. 


It is often necessary to estimate the rate of trans- 
port of volatile organic carbons (VOCs) in the 
subsurface environment. The use of multiple soil 
borings is tedious and expensive, and can be inef- 
fective because VOCs are readily released to the 
atmosphere during boring, handling, and chemical 
extraction of the water and soil samples unless 
extreme precautions are taken. An alternative to 
this approach is to use predictive models for VOC 
partitions in soils. A study was conducted to devel- 
op useful predictive models for determining the 
partitions of tetrachloroethylene (PCE), 1,1,1- 
trichloroethane (TCA), and_ trichloroethylene 
(TCE) in a variety of sediment samples based on 
both the characteristics of the VOC and of the 
sediments. Nine samples were examined: bentonite 
local, two Missouri agricultural soils, and six South 
Carolina subsurface sediments (two clays and four 
sands). The retardation of the VOC movement in 
groundwater is directly related to the VOC parti- 
tion between the soil and the water phases. As the 
partition coefficient increases, the extent of retar- 
dation also increases. For a test solid concentration 
of 40 g/L, the VOC partition coefficients (K) with 
the 9 soils varied from 1-9 L/kg. The partition of 
VOCs having a log Kow (octanol-water partition 
coefficient) between 2 and 3 with soils having an 
organic carbon content of no less than 1.0% can be 
predicted by the model of log K = log foc + 0.69 
Kow + 0.63, where foc is the fractional organic 
carbon in soil. The partitions of VOCs having a 
solubility between 150 and 1100 mg/L with soils 
having an organic carbon less than 1.0% can be 
predicted by: log K = log foc--0.54 log S + 3.79, 
where S = the solubility of the adsorbate (mg/L). 
The VOC partitions in low organic sediments, 
such as sands and clays, cannot be predicted from 
these two equations. Their actual partitions will be 
much higher than those predicted with these equa- 
tions because the partitions are largely dictated by 
mineral surface characteristics rather than organic 
content. The effect of solid concentration on the 
VOC partition can be predicted by: log(K2/K1)/ 
log(M2/M1) = n, where K = the partition coeffi- 
cient, M = the solids concentration, and n varies 
from -0.2 to -0.9. That is, when the solid concentra- 
tion increases by 10 times, the apparent K value 
decreases by a factor of 1.6 to 7.9. (See also W90- 
10965) (Rochester-PTT) 

W90-10968 


BACKGROUND CONCENTRATIONS OF 
METALS AND CYANIDE IN LOWER MICHI- 
GAN SOILS. 

C-E Environmental, Inc., Farmington Hill, MI. 
K. A. Kesler-Arnold, and M. O’Hearn. 

IN: Proceedings of the 44th Purdue Industrial 





Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 33-47, 4 fig, 8 tab, i1 ref. 


Descriptors: *Baseline studies, *Cyanide, *Geo- 
chemistry, *Heavy metals, *Michigan, *Soil con- 
tamination, Aluminum, Calcium, Chromium, 
Copper, Glacial drift, Iron, Lead, Magnesium, 
Manganese, Nickel, Potassium, Sodium, Vanadi- 
um. 


To provide information on typical concentrations 
of several metals and cyanide in lower Michigan 
soils, unconsolidated geologic materials were sam- 
pled during numerous environmental contamina- 
tion assessment studies. The results can be used to 
develop preliminary estimates of background con- 
centrations based on general soil type and location 
within the state of Michigan. Four constituents, Al, 
Ca, Fe, and Mg, were found at the highest concen- 
trations in all soil types, with average concentra- 
tions ranging from 3040 mg/kg to 65,700 mg/kg. 
In general, Ca and Mg were found in the highest 
concentrations, which is expected because lime- 
stone and dolomite are the most common bedrock 
types in Michigan. Mn, K, and Na also were found 
at relatively high average concentrations (241-2970 
mg/kg). Of the remaining 18 inorganic constitu- 
ents, with average concentrations below 72 mg/kg, 
many are of concern in environmental assessments. 
Ba and Zn were found in each of the three soil 
types at average concentrations ranging from 23- 
71.1 mg/kg, whereas V, Cu, Ni, Cr, and Pb were 
found at the next highest concentrations (14-22 
mg/kg for clay, 7.1-19 mg/kg for silt, and 6.3-12 
mg/kg for sand). The remaining 11 parameters 
(As, Co, Sb, Sn, Tl, Se, Ag, Cd, Be, Hg, and 
cyanide) were found at the lowest average concen- 
trations (< 8.5 mg/kg for clay, < 5.9 mg/kg for 
silt, and < 6.2 mg/kg for sand). Most of the 
constituents were fairly uniformly distributed, 
whereas Be, Co, Pb, and Na showed clear differ- 
ences in detection frequencies among soil types. 
Clear differences in average concentrations were 
seen between the Michigan, Huron-Erie, and Sagi- 
naw glacial lobes. (See also W90-10965) (Roches- 
ter-PTT) 

W90-10969 


LEACHING POTENTIAL OF TWO INDUSTRI- 
AL SLUDGES: AN EVALUATION OF TOXICI- 
TY CHARACTERISTIC LEACHING POTEN- 
TIAL (TCLP) TEST. 

Camp, Dresser and McKee, Boston, MA. 

S. Basu, I. W. Wei, and P. H. King. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
_ Florida. 1990. p 581-590, 15 fig, 2 tab, 12 
ref. 


Descriptors: *Industrial wastewater, *Landfills, 
*Leachates, *Pollutant identification, *Sludge dis- 
posal, *Water pollution sources, Aluminum, Ar- 
senic, Barium, Cadmium, Chromium, Copper, Hy- 
drogen ion concentration, Lead, Nickel, Selenium, 
Silver, Toxicity Characteristic Leaching Proce- 
dure, Wastewater treatment, Zinc. 


Proper disposal of sludges generated from the 
treatment of industrial wastewater has been a diffi- 
cult problem. Typically, many such sludges find 
their way into a landfill system; unless proper care 
is taken, every landfill is a potential hazardous 
waste site. Research was conducted on the effects 
of variation in pH and agitation period on a typical 
toxicity characteristic loading potential (TCLP) 
test on sludges prior to landfilling. pH values of 3, 
4, 5, and 6, and agitation periods of 1, 6, an 18 hr 
were tested. Two industrial sludges were tested; 
sludge A originated from a chemical process plant 
and contains organic polymeric compounds in its 
matrix; sludge B is from the wastewater treatment 
plant of an electronic microchip factory. Leaching 
of Al, As, Ba, Cd, Cr, Cu, Pb, Ni, Se, Ag, and Zn 
was examined. A wide range of variables can po- 
tentially affect the release of metals from sludges. 
pH affected the concentration of Al, Cu, Pb, Ni, 
and Zn from the tested sludges, although the 
metals concentrations were well within permitted 
limits. Leaching data on the other metals were not 
considered further because the concentrations of 
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these metals was very small in the sludges studied. 
In general, the amount of release of a metal is 
largely a function of the content of that metal in 
the sludge. Because of the effects that such sludge 
properties as pH can have on leachability, each 
sludge should be tested with emphasis on those 
metals known to exceed predetermined standards. 
A standardized procedure, such as the TCLP in its 
present form, does not provide enough information 
on the leaching potential, and hence, the hazardous 
nature of a sludge in a particular landfill. (See also 
W90-10965) (Rochester-PTT) 

W90-11027 


CHARACTERIZATION AND EXTRACTION OF 
METALS FROM WASTE RESIDUES. 

Iowa State Univ., Ames. Dept. of Civil and Con- 
struction Engineering. 

A. D. Levine, M. E. Bain, and K. D. Bienlien. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
_ Florida. 1990. p 591-602, 5 fig, 12 tab, 10 
ref. 


Descriptors: *Ash, *Refuse-derived fuel, *Water 
pollution sources, Acid digestion, Air pollution 
sources, Bottom ash, Co-combustion, Comparison 
studies, Fly ash, Heavy metals, Municipal wastes, 
Performance evaluation, Pollutant identification, 
Powerplants, Toxicity Characteristic Leaching 
Procedure. 


Refuse-derived fuel (RDF) is produced from mu- 
nicipal solid waste (MSW) and often is used as a 
supplemental fuel in power plants. Waste residues 
from co-combustion processes involving RDF 
have not been studied as extensively as coal waste 
residues. Methods for characterizing waste resi- 
dues produced from co-combustion of RDF and 
coal were evaluated, including an examination of 
solid phase characteristics and various extraction 
tests in terms of their potential for solubilizing 
metals from solid residues. The wastes examined 
came from the Ames, Iowa Municipal Power Plant 
ash pond; under normal operating conditions, RDF 
comprises 20% of the fuel and the remainder is 
coal. Scanning electron microscopy and three ex- 
traction tests were employed. The two standard 
tests EP TOX and TCLP, released very low levels 
of metals. Acid digestion resulted in higher re- 
leases. The major elements identified in waste resi- 
dues produced by co-combustion of coal and RDF 
are Al, Ba, Ca, Fe, Mg, Mn, Si, and S. In general, 
higher concentrations of metals are released from 
waste residues extracted with EP TOX than the 
with the TCLP test. Acid digestion was more 
effective at solubilizing metals from residues than 
standardized extraction procedures. The use of 6 
M HCI released higher concentrations of Al, Cu, 
Fe, and Ni than were detected in EP TOX and 
TCLP extracts. Metals distributions in fly ash and 
bottom ash differ. Fly ash contains higher levels of 
Al, Ca, Mg, and Zn, whereas bottom ash contains 
higher levels of Ba, Cu, Pb, and Ni. (See also W90- 
10965) (Rochester-PTT) 

W90-11028 


EXTENT AND TREND OF NITRATE CON- 
TAMINATION IN REGION III: THE COASTAL 
PLAIN AND PIEDMONT PROVINCE. 

Drexel Univ., Philadelphia, PA. Dept. of Environ- 
mental Studies. 

M. E. Passmore. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-189427. 
Price codes: A04 in paper copy, AO1 in microfiche. 
EPA Report No. 600/8-89/013, 1988. 52p, 1 fig, 29 
tab, 51 ref, append. 


Descriptors: *Coastal aquifers, *Delaware, 
*Groundwater pollution, *Maryland, *Nitrates, 
*Nonpoint pollution sources, *Path of pollutants, 
*Pennsylvania, *Virginia, *Water pollution 
sources, *West Virginia, Aquifers, Coastal plains, 
Piedmont Region. 


The extent and trend of groundwater contamina- 
tion was studied in the Coastal Plain and Piedmont 
Provinces of EPA Region III, which includes the 
states of Virginia, Maryland, Delaware, Pennsylva- 
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nia, and West Virginia. The Region was analyzed 
by geologic province to take advantage of the 
similar groundwater conditions and common 
aquifers in each province. The states in Region III 
have reported groundwater contamination by vola- 
tile and synthetic organics, petroleum products, 
metals, arsenic, brine, fluorides and nitrates. Ni- 
trates are one of the most widespread and frequent- 
ly reported groundwater contaminants in the 
Region. Nitrates are also commonly reported in 
water quality analyses, so there is an adequate 
body of historical data available to determine 
trends in nitrate levels. Other contaminants, par- 
ticularly synthetic organic chemicals, pesticides, 
and petroleum products, pose an increasing threat 
to groundwater quality, but they are included only 
in the more recent chemical quality samples. The 
Columbia aquifer in Delaware and on the Eastern 
Shore of Maryland, water table aquifers in the 
Piedmont, and aquifers in carbonate terrains seem 
particularly vulnerable to surface contamination. 
An analysis of groundwater quality data shows 
increasing trends in nitrate concentrations in the 
Columbia aquifer in Delaware and Maryland. Sev- 
eral different sources and types of data could be 
used to determine regional groundwater quality 
trends. Possible sources of data and environmental 
indicators other than those used in this study in- 
clude: RCRA facility groundwater monitoring 
data; CERCLA site groundwater monitoring data; 
State departments of public health well records; 
Underground storage tank inventory and monitor- 
ing data; and, fertilizer and leachable pesticide use. 
(Lantz-PTT) 

W90-1 1063 


FRACTIONATION OF MUTAGENS FROM 
MUNICIPAL SLUDGE AND WASTEWATER. 
Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5A. 
W90-11064 


FISCAL YEAR 1988 MEASURABLE ENVIRON- 
MENTAL RESULTS INITIATIVES UNDER- 
GROUND STORAGE TANK IMPACTS ON 
GROUND WATER. 

Colorado Univ. at Boulder. 

M. Mason. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, PB89-189708. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/9-89/023, 1988. 44p, 3 ref, 
15 append. EPA Contract U-912980. 


Descriptors: *Groundwater pollution, *Project 
planning, *Underground storage tanks, *Waste dis- 
posal, *Water pollution prevention, *Water pollu- 
tion sources, *Water quality, Delaware, Geohy- 
drology, Groundwater quality, Mapping, Mary- 
land, Pennsylvania, Regulations. 


This project is part of the National Network for 
Environmental Management Studies (NNEMS) 
under the auspices of the Office of Cooperative 
Environmental Management of the US EPA. For 
FY 1988, an Underground Storage Tank (UST) 
Measurable Environmental Results Initiative 
(MERIT) Project was undertaken to map and 
evaluate high risk USTs (tanks > 15 years of age) 
within ten counties in Delaware, Pennsylvania, and 
Maryland identified as sensitive groundwater 
areas. Geohydrologic setting and proximity of the 
facility to public wells were used to measure the 
potential impact of USTs on sensitive groundwater 
areas. This information may be used to generate a 
prioritized list of USTs for states to use in monitor- 
ing and compliance. In addition, the mapping proc- 
ess was evaluated to identify problems that may 
limit, and procedures that may expedite, mapping 
UST facilities should any state consider a similar 
project. Mapping was time-consuming with most 
site information being obtained by telephoning the 
tank contact person. Also, road maps were found 
to be essential in locating and mapping UST facili- 
ties. With the estimated number of USTs in Region 
III to be 250,000, the need for regulating USTs 
becomes very apparent, especially in sensitive 
groundwater and urban areas. The maps addition- 
ally illustrated the large number of UST sites com- 
pared to the number of CERCLA and RCRA 
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sites, thus regulating USTs is a much larger under- 
taking. Because of this, however, their importance 
is magnified and their impact could be greater. It 
is, therefore, necessary to continue to collect data, 
keep information as current as possible, use new 
technology (such as GIS), and make information 
available to UST owners/operators in order to 
achieve the ‘best’ regulators possible that would 
benefit the environment as well as meet the needs 
of the tank owners. (Lantz-PTT) 

W90-11068 


FIELD EVALUATION OF THE QUALITY OF 
EFFLUENT FROM CONFINED DREDGED 
MATERIAL DISPOSAL AREAS: SUPPLEMEN- 
TAL STUDY--HOUSTON SHIP CHANNEL. 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

E. L. Thackston, and M. R. Palermo. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as ADA 223057. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Report D-90-9, May 1990. Final Report. 
46p, 14 fig, 7 tab, 17 ref, 2 append. 


Descriptors: *Data interpretation, *Dredging, 
*Houston Ship Channel, *Path of pollutants, 
*Water quality, Field tests, Laboratory methods, 
Settling, Suspended solids. 


Intended to supplement several previous studies, 
this report describes the results of a field evalua- 
tion of the method for predicting containment area 
effluent quality for a dredging project on the 
Houston Chip Channel. Any method for the pre- 
diction of the quality of effluent from confined 
dredged material disposal areas must account for 
both the dissolved concentration of contaminants 
and the solid contaminant fraction associated by 
adsorption or ion exchange with the total suspend- 
ed solids (TSS) released. A modified elutriate test 
procedure recently developed for this purpose was 
used in making the laboratory prediction of efflu- 
ent quality for this study. This test simulates the 
geochemical changes occurring in the disposal area 
during active disposal operations. The same test 
determines dissolved concentrations of contami- 
nants in mg/L and particle-associated contaminant 
fractions of the suspended solids in mg/kg of sus- 
pended solids under quiescent settling conditions. 
Refinements and extensions of column settling test 
procedures were also used to predict the concen- 
tration of suspended solids in the effluent for the 
given operational conditions at the Houston field 
site (i.e., ponded area and depth, inflow rate, and 
hydraulic efficiency). Using results from both the 
modified elutriate test and the column settling test, 
a prediction of the total concentration of contami- 
nants in the effluent was made. Mean ratios of 
laboratory predicted to measured field concentra- 
tions were near 1.0 using this method. Although 
some predictions were not exact and some ratios 
were quite different from 1.0, some instances are 
due to the particular local circumstances of this 
study, and others are based on extremely small 
concentrations and, therefore, perhaps imprecise 
analyses. In these later cases, concentrations of 
contaminants discharged are so small they are neg- 
ligible in most cases. (Lantz-PTT) 

W90-11073 


BIODEGRADATION AND SORPTION OF OR- 
GANIC SOLVENTS AND HYDROCARBON 
FUEL CONSTITUENTS IN SUBSURFACE EN- 
VIRONMENTS. 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

J. T. Wilson, J. M. Henson, M. D. Piwoni, B. H. 
Wilson, and P. Banerjee. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as AD-A203 753. 
Price codes: A04 in paper copy, A01 in microfiche. 
Final Report No. ESL-TR-87-52, March 1988. 
6lp, 12 fig, 16 tab, 55 ref. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Groundwater pollution, *Hydrocarbons, *Organ- 
ic solvents, *Path of pollutants, *Soil contamina- 
tion, *Sorption, *Water pollution treatment, Ben- 
zenes, Chlorinated hydrocarbons, In situ treatment, 
Microbial degradation, Trichloroethylene. 


Soil microbial communities growing on light ali- 
phatic hydrocarbons have been found to be capa- 
ble of co-metabolically degrading trichloroethy- 
lene (TCE) and related compounds normally recal- 
citrant to biodegradation in aerobic subsurface en- 
vironments. This microbial process has high poten- 
tial as a basis for methodologies for removal of 
chlorinated hydrocarbon solvents from polluted 
groundwater, both in situ and in surface-based 
systems. Studies employing laboratory-scale fixed 
film bioreactors further illustrated the potential 
utility of the process in surface treatment systems 
and provided information needed for pilot-scale 
evaluation of such systems. The possibility that 
light aromatic hydrocarbons might have a biologi- 
cal fate in anaerobic subsurface environments was 
also investigated. Benzene and several of its alkyl 
derivatives, all of which have been considered to 
be recalcitrant to biodegradation under anaerobic 
conditions, were observed to undergo relatively 
rapid and extensive biodegradation in anoxic aqui- 
fer materials. The anaerobic biodegradation of 
these relatively water soluble aromatic constituents 
of distilled petroleum products has significant im- 
plications for the development of optimal strategies 
for remediation of groundwater contaminated by 
hydrocarbon fuels. Sorption data were developed 
for seven organic compounds of moderate hydro- 
phobicity on subsurface solids obtained from vari- 
ous depths and containing varying quantities of 
native organic carbon. For low-carbon aquifer ma- 
terials containing < 0.2% native organic carbon, 
the sorbent compounds appeared to be sorbed to a 
greater extent than could be explained by hydro- 
phobic partitioning to the solid phase carbon. Al- 
though interactions of the organic compounds with 
mineral surfaces of the aquifer solids were prob- 
ably involved, no significant correlations could be 
discerned between sorption and those properties of 
the sorbents that were characteristic of their min- 
eral components, such as clay content and surface 
area. (Lantz-PTT) 

W90-11079 


MODEL TO DETERMINE THE LIKELIHOOD 
OF SEDIMENT CONTAMINATION IN FRESH- 
WATER SYSTEMS: A ‘CONCERN RANKING’ 
APPROACH TO PRIORITIZING FIELD IDEN- 
TIFICATION OF SYNTHETIC ORGANIC 
CHEMICALS. 

Cornell Univ., Ithaca, NY. Dept. of Natural Re- 
sources. 

J. Lipton. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-190193. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA 600/9-89-042, November 30, 
1988. 5Op, 4 fig, 5 tab, 41 ref, append. 


Descriptors: *Computer programs, *Model studies, 
*Path of pollutants, *Priority pollutants, *Sedi- 
ment contamination, *Structure-activity relation- 
ships, *Synthetic organic compounds, *Waste dis- 
posal, Biodegradation, Case studies, Dredging 
wastes, Field tests, Henrys Law, Industrial wastes, 
Municipal wastes, Octanol-water partition coeffi- 
cient, Organic compounds. 


The Sediment Screening Model (SSM) is a com- 
puter model developed by the EPA which uses 
basic fundamental properties of chemicals--the oc- 
tanol-water partition coefficient, Henry’s Law 
Constant, and the biodegradation half-life--to gen- 
erate ‘concern rankings’. These concern rankings 
indicate the relative likelihood that a given com- 
pound, if discharged into a freshwater system, will 
accumulate in bottom sediments. The goal of the 
model is to enable predictions of which com- 
pounds--out of the often complex matrix of pollut- 
ants discharged into aquatic systems--are most 
likely to accumulate in sediments. Such predictions 
would greatly facilitate (and reduce the cost) of 
laboratory identification by allowing sites to be 
pre-screened prior to analytical testing. Moreover, 
they would assist managers in making first-order 
approximations of the relative toxicity of differ- 
ence sites in order to prioritize dredging/clean-up 
projects. Other possible uses of the screening 
model include: evaluation of National Pollutant 
Discharge Elimination System (NPDES) permits; 
Evaluation of the potential cumulative impacts of 
issuing several NPDES permits on a single water 
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body; Evaluation of several alternative sites being 
investigated for borrow material (dredged material 
which is placed on beaches to reduce impacts of 
erosion); Comparison of predicted impacts to sedi- 
ment from the discharge of different pollutants 
(e.g. is one pesticide more likely to accumulate 
than another). A simple case study of a hypotheti- 
cal watershed containing a single pollutant source-- 
a municipal wastewater treatment plant--is present- 
ed to demonstrate application of the model. The 
results of the case study demonstrate that a number 
of compounds have a high likelihood of accumulat- 
ing in sediments, including polychlorinated biphen- 
yls, pesticides and plasticizers. The SSM program 
code (IBM/BASICA) is listed in the appendix. 
(Author’s abstract) 

W90-11083 


MULTI-MEDIA MICROBIOLOGICAL RISK 
ASSESSMENT METHODOLOGY FOR MUNIC- 
IPAL WASTEWATER SLUDGES. 

Environmental Protection Agency, Cincinnati, 
OH. 


L. Fradkin, N. E. Kowal, and P. V. Scarpino. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 25-29. 3 fig, 2 tab, 6 ref. 


Descriptors: *Computer models, *Microbiological 
studies, *Municipal wastewater, *Path of pollut- 
ants, *Pathogens, *Risk assessment, *Sludge dis- 
posal, *Sludge management, *Sludge utilization, 
Bacteria, Environmental Protection Agency, 
Groundwater pollution, Helminths, Land applica- 
tion, Population exposure, Protozoa, Public health, 
Regulations, Sludge drying, Viruses. 


A significant proportion of the bacteria, viruses, 
protozoa and eggs of parasitic worms in 
wastewater become concentrated in sludge during 
wastewater treatment. In order to reduce the risk 
of municipal sludge to acceptable levels, the Envi- 
ronmental Protection Agency has undertaken a 
regulatory program based on risk assessment and 
risk management. A total of eight sludge utilization 
pathways (including the use of dewatered sludge 
for commercial applications, for residential pur- 
poses, and for commercial applications) are includ- 
ed in a model for future development of pathogen 
criteria for land application and distribution and 
marketing of municipal sludges. The exposure to 
sludge pathogens was determined in five types of 
human exposures, including an onsite person, food 
consumers, a groundwater drinker, an offsite pond 
swimmer and an offsite pond drinker. Each expo- 
sure level was accumulated over a twenty-four 
hour period. The computer model aided sludge 
management decisions by comparing the relative 
risks of alternatives as sludge is applied to cropland 
and grazed pasture as a fertilizer, and used as a soil 
conditioner. After extensive development and eval- 
uation, this computer model will be useful for 
exploring relative health risks associated with a 
variety of user-defined sludge treatment and appli- 
cation scenarios, and could eventually provide a 
basis for reevaluation of the existing regulatory 
approaches. (See also W90-11091) (Brunone-PTT) 
W90-11097 


AIR EMISSIONS FROM THERMAL PROCESS- 
ING OF WASTEWATER SLUDGES, CONFLICT 
IN PRIORITIES, 

Camp, Dresser and McKee, Inc., Boston, MA. 
W. R. Niessen. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 159-163. 2 fig, 4 ref. 


Descriptors: *Air pollution sources, *Incineration, 
*Municipal wastes, *Sludge disposal, *Sludge man- 
agement, *Wastewater treatment, Air pollution, 
Emission control, Fluidized bed process, Heavy 
metals, Mathematical models, Temperature, Toxic- 
ity. 





In sewage sludge incineration, pollution may result 
from heavy metals and toxic or “—— compounds. 
Air emissions from municipal sludge incinerators 
of compounds containing toxic elements involves 
the simultaneous occurrence of several factors: the 
element exists at significant concentrations in the 
sludge; the toxic elements are either elutriated or 
entrained from the bed, or vaporized from the 
burning mass; the particulate and/or vapor con- 
taining the toxic element escapes causal removal. 
To provide perspective on the emission rate of 
organic compounds in incineration systems, a 
mathematical ‘noel of a fluid bed incinerator was 
developed. The model produces a set of equations 
defining the oxygen concentration and temperature 
history experienced by the combustible pollutants. 
The fluid bed model can be used to estimate the 
survival of organic pollutants. The results of the 
model illustrate the conflict between the desire to 
achieve substantial burnout of the toxic organic 
compounds found in sewage sludge when the high 
temperatures required greatly enhance the emis- 
sions of heavy metals. Resolution of the conflict by 
increasing the temperature, accepting the higher 
metals emissions but with the intent of com; t- 
ing with enhanced air pollution control efficiency 
is not without risk. The condensation scrubber, 
involving the growth of fine particles by condensa- 
tion or water vapor on to the submicron nuclei 
may be a way to effect removal of finely dispersed 
fumes of metal compounds. (See also W90-11091) 
(Brunone- 

W90-11121 


DELIVERY OF SEDIMENT AND POLLUT- 
ANTS FROM NONPOINT SOURCES: A 
WATER QUALITY PERSPECTIVE. 

Marquette Univ., Milwaukee, WI. Dept. of Civil 
Engineering. 

V. Novotny, and G. Chesters. 

Journal of Soil and Water Conservation JSWCA3, 
Vol. 44, No. 6, p 568-576, November/December 
1989. 8 fig, 3 tab. 


Descriptors: *Nonpoint pollution sources, *Path of 
pollutants, *Sediment transport, *Water pollution 
control, *Water pollution sources, Enrichment, 
Sediment load, Soil erosion, Stochastic hydrology, 
Stochastic process, Water quality. 


Solutions to the problem of delivery of pollutants 
from nonpoint pollution sources and their enrich- 

ment during the conveyance of sediment are cru- 
cial if water quality improvement objectives are to 
be considered in nonpoint pollution abatement pro- 
grams. Without knowledge of delivery mecha- 
nisms, abatement measures would be based on soil 
losses (source strength) rather than on a water 
quality impact. At this time, the sediment delivery 
process and its components are known only quali- 
tatively. Breaking down the process into its com- 
ponents and developing quantitative models for 
each component are the most feasible. The deliv- 
ery process and the values of parameters to which 
the magnitude of delivery ratios are related repre- 
sent a hydrologic stochastic process that should be 
treated as such. In addition, the development of 
spatially distributed or sequentially lumped ap- 
proaches to the description of the delivery process 
are important because it appears that large scale, 
lumped approaches are inadequate. The relation- 
ship between delivery ratio, ‘pollutant distribution 
in soil and sediment, and enrichment ratio should 
be established for estimates of pollutant loads from 
nonpoint sources. Developing a relationship be- 
tween pollutant content of soil and runoff charac- 
teristics using a isotherm concepts could 
provide a means of better understanding the en- 
richment quality ar of the pollutant delivery 

otis 


RELATIVE SOURCE CONTRIBUTIONS OF 
SEDIMENT IN A SURFACE COAL MINED 
BASIN OF MARYLAND. 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. 

F. D. Arnold, and J. S. Angle. 

Journal of Soil and Water Conservation JSWCA3, 
Vol. 44, No. 6, P 609-612, November/December 
1989. 1 tab, 20 ref. 
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Descripto: *Coal mines, *Coal mining effects, 

Maryland. *Sediment discharge, Water 1 pollution 
sources, Coal mining, Coal wastes, Erosion, Mine 
pear yg 3 Nenpelat’ pollution sources, Sediment 
load, conservation, Strip mine wastes, Water 
quality management, Wai 


protection. 

Water —_ problems associated with surface 
mining of coal are part of larger water quality 
management problems in western land. Sedi- 
ment originates from both point and nonpoint 
sources, including significant contributions from 
abandoned or pre-law surface mined areas. A 
methodology was developed to estimate the sedi- 
ment contributions of surface mining for a 
basin in western Maryland. The methodology 
makes it ible to estimate the relative sediment 
contributions from abandoned surface mines and 
current regulations for surface mining and reclama- 
tion ions in comparison to other point and 
nonpoint sources in the region. Given 
tainties in characterizing abandoned mine land con- 

tributions, scenarios of low, medium, and high 
loads were calculated using various rainfall condi- 
tions. Surface mining was a significant contributor 
of sediment relative to other point and nonpoint 
sources under all scenarios. During a low-rainfall 
year, surface mining of coal was projected to con- 
tribute 14% of the riverine sediment load. This 
value could reach 42% under high-rainfall condi- 
tions. To effectively protect local water resources, 
soil erosion control activities in western Maryland 
will need to coordinate reclamation activities for 
current and abandoned sites with traditional agri- 
cultural and forestry soil conservation measures. 
(Author’s abstract) 
W90-11154 


FLY ASH ERODIBILITY. 

Agricultural Research Service, Sree ID. Soil 
and Water Management Research Uni 

For primary bibliographic entry see Field SE. 
W90-11155 


INVOLVEMENT OF ye AND BACTERIA 


bg BENZIMIDAZOLE COMPOUNDS IN 


IL. 
Hebrew Univ. of Jerusalem, Rehovoth (Israel). 
Faculty of Agriculture. 
O. Yarden, R. Salomon, J. Katan, and N. 
Aharonson. 
Canadian Journal of Microbiology CJMIAZ, Vol. 
> No. 1, p 15-23, January 1990. 10 fig, 1 tab, 24 
ref. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Fungicides, *Pesticides, *Soil bacteria, Benzimid- 
azole compounds, Comparison studies, Enzymes, 
Metabolites, Soil contamination, Soil fungi, Soil 
organisms. 


The relationship between chemical structure and 
the enhancement of microbial de tion of three 
benzimidazole compounds in soil was determined. 
Preapplication of methyl benzimidazole-2-ylcarba- 

mate (carbendazim or MBC), 2-aminobenzimida- 
zole (2AB), and benzimidazole enhanced their deg- 
radation upon repeated lication (self-enhanced 
degradation). MBC and 2AB cross-enhanced the 
de tion of each other, whereas benzimidazole 
did not enhance the degradation of MBC. Thiaben- 

dazole (TBZ) did not enhance its own degradation 
or cross-enhance the de tion of MBC. No 
increase in the number of MBC-degrading fungi or 
in the capacity of soilborne fungi to degrade MBC 
was detected in soil exhibiting enhanced MBC 
degradation (MBC-history). A sharp increase in 
esterolytic activity in the microsomal fraction of 
Alternaria alternata capable of ——s MBC in 
culture was induced by the presence of MBC in 
the growth medium. 2AB was the main metabolite 
of MBC that accumulated in A. alternata cultures 
and in cell-free preparations. MBC was degraded 
much faster by mixed bacterial cultures that origi- 
nated from MBC-history soil than in cultures from 
soil not previously exposed to MBC. Fluctuations 
in the MBC degrading capacity of mixed bacterial 
cultures occurred during repeated subculturing of 
the mixed culture. Inoculation of unexposed soil 
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with mixed bacterial cultures resulted in enhanced 
MBC degradation, whereas inoculation with A. 
alternata did not enhance MBC degradation. It is 
suggested that while fungi contribute to MBC dis- 
sipation in soil, bacteria have a greater role in 
—— biodegradation of MBC in soil. (Author’s 


W50-11156 


ANNUAL VARIATION AND IDENTIFICATION 
OF VIBRIOS CULTIVATED AT 37 C IN 


ud 


TIONS ANNUELLES ET 
IDENTIFI DES VIBRIONS CULTI- 
VANT A 37 C DANS UN EFFLUENT URBAIN, 
DANS DES MOULES ET DANS L’EAU DE 

nahn re DE TOULON (MEDITER- 


Fonda‘ 1 orl Ricard, Six-F la 
‘ondation ue ix-Fours-la- 
Plage (France). 

Y. P. Martin, and J.-L. Bonnefont. 

Canadian Journal of Microbiology CJMIAZ, Vol. 
36, No. 1, p 47-52, January 1990. 3 fig, 5 tab, 28 ref. 
English summary. 


Descriptors: *France, *Municipal wastewater, 
*Path of pollutants, *Toulon Harbor, *Vibrio, 
*Wastewater disposal, *Water a sources, 
Mediterranean Sea, Mussels, Public health, Season: 

al variation, Shellfish contamination, Wastewater 
pollution. 


Annual variations of vibrios able to proliferate at 
ce C have been studied in various conditions: in 
wastewater discharged in the Toulon 
Harbor, in mussels subjected or not to those dis- 
charges, and in seawater far from the wastewater 
effluent (for reference). Mean concentration values 
were similar in the effluent and seawater samples, 
on the order of 500 bacteria/100 ml, and 400 
bacteria/ml in ground mussels, with concentrations 
showing great variability. In all cases, seasonal 
abundance fluctuations occurred, with a minimum 
in winter. A total of 214 vibrio strains were ana- 
lyzed and identified. The effluent population was 
the most diversified, including several species of 
public health interest such as Vibrio fluvialis 
(29.3%), V. cholerae (non O1)(13.4%), and V. 
metschnikovii (11.0%), as well as other species 
more typically marine, notably V. alginolyticus 
(11.0%). In seawater, V. alginolyticus was heavily 
represented (48.6%), but other representatives of 
this genus were present, such as V. harveyi, 
V. campbelli, or V. fishcheri; no strain of V. 
metschnikovii was isolated. The specific composi- 
tion of the population associated with mussels was 
similar to that found in seawater. (Author’s ab- 


stract) 
W90-11157 


STRONTIUM-90 IN CANADA GOOSE EGG- 
SHELLS AND CANARY GRASS FROM 
THE COLUMBIA RIVER, WASHINGTON. 
Battelle Pacific Northwest Labs., Richland, WA. 
W. H. Rickard, and K. R. Price. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 1, p 71-76, January 1990. 
2 fig, 3 tab, 6 ref. 


Descriptors: *Canary grass, *Nuclear reactors, 
*Path of pollutants, *Strontium radioisotopes, 
*Water birds, *Water pollution sources, Columbia 
River, Goose eggshells, Hanford Site, Seepage, 
Washington. 


Strontium-90 (Sr-90) released to the ground near 
the N Reactor at the U.S. Department of Energy’s 
Hanford Site enters the Columbia River through 
shoreline seeps. The Sr-90 is then potentially avail- 
able for uptake by plants and animals. The life 
history fn foraging behavior of nesting Canada 
geese is such that the female geese could ingest Sr- 
90 while foraging on shoreline plants. Radiochemi- 
cal analyses showed that those goose eggshells 
taken from an island downstream from the N Re- 
actor contained more Sr-90 than did eggshells ~< 
lected from more distant downstream islands. 
canary grass samples taken from shoreline a 
immediately downstream from the N Reactor con- 
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tained higher concentrations of Sr-90 than did sam- 
ples from other downstream areas. Concentrations 
of Sr-90 in reed canary grass generally decreased 
with increasing distance either upstream or down- 
stream from the N Reactor. While not all samples 
contained enhanced levels of Sr-90, a relationship 
between the releases of Sr-90 to the Columbia 
River and increased Sr-90 levels in some of the 
environmental samples analyzed was suggested. 
(Author’s abstract) 

W90-11166 


UPTAKE OF METAL IONS IN MOSS FROM 
ARTIFICIAL PRECIPITATION. 

Trondheim Univ. (Norway). Dept. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W90-11167 


SORPTION OF POLYCHLORINATED BI- 
PHENYLS ON MARINE SEDIMENTS: I. THE 
ROLE OF THE ORGANIC CARBON CON- 
TENT. 

Alfred-Wegener-Inst. fuer Polarforschung, Bre- 
merhaven (Germany, F 

R. Lara, and W. Ernst. 

Environmental Technology ETLEDB, Vol. 11, 
No. 1, p 83-92, January 1990. 8 fig, 5 tab, 19 ref. 


Descriptors: *Marine sediments, *Organic com- 
pounds, *Path of pollutants, *Polychlorinated bi- 
phenyls, *Sorption, Hydrophobicity, Mathematical 
models, Partition coefficients, Regression analysis, 
Sediments. 


The partition of organic chemicals between water 
and particulates is one of the key processes deter- 
mining the distribution of pollutants in the environ- 
ment. The sediment-water partition coefficients of 
18 polychlorinated biphenyl (PCB) congeners 
were determined for three marine sediment sam- 
ples. The partition coefficients increased with the 
hydrophobicity of the PCBs and with the organic 
carbon content of the sediments. High correlations 
were obtained by multiple regression analysis with 
different models using the partition coefficients and 
the solubilities, octanol-water partition coefficients, 
total molecular surface areas and molecular con- 
nectivity indices of the PCBs and the organic 
carbon content of the sediments. (See also W90- 
11171) (Author’s abstract) 

W90-11170 


SORPTION OF POLYCHLORINATED BI- 
PHENYLS ON MARINE SEDIMENTS: II. 
EFFECT OF REMOVAL OF SEDIMENT OR- 
GANIC MATTER. 

Alfred-Wegener-Inst. fuer Polarforschung, Bre- 
merhaven (Germany, F.R.) 

R. Lara, and W. Ernst. 

Environmental Technology ETLEDB, Vol. 11, 
No. 1, p 93-97, January 1990. 4 fig, 1 tab, 9 ref. 


Descriptors: *Marine sediments, *Organic com- 
pounds, *Organic matter, *Path of pollutants, 
*Polychlorinated biphenyls, *Sorption, Clays, 
Comparison studies, Hydrophobicity, Mathemati- 
cal models, Partition coefficients, Regression anal- 
ysis, Sediments, Silt. 


It is generally accepted that the particulate organic 
matter present in sediments is the main substrate 
for the partition of organic chemicals. The sedi- 
ment-water partition coefficients of 18 polychlori- 
nated biphenyl (PCB) congeners were determined 
for marine sediments whose organic matter had 
been oxidatively removed. The results were com- 
pared with those previously determined for the 
same but untreated sediments. The removal of 
organic matter resulted in a decrease of the parti- 
tion coefficients, more marked for those congeners 
with a relatively lower degree of chlorination. The 
sorption of PCBs on the mineral particles whose 
organic matter has been removed becomes increas- 
ingly significant as the hydrophobicity of the PCBs 
and the percentage of silt-clay fraction of the sedi- 
ments increase. (See also W90-11170) (Author’s 
abstract) 

Ww90-11171 


MERCURY SULPHIDE (HGS) CRYSTALS IN 
THE CELL WALLS OF THE AQUATIC BRYO- 
PHYTES, JUNGERMANNIA VULCANICOLA 
STEPH, AND SCAPANIA UNDULATA (L,) 
DUM. 

National Inst. for Environmental Studies, Tsukuba 
(Japan). 

K. Satake, K. Shibata, and Y. Bando. 

Aquatic Botany AQBODS, Vol. 36, No. 4, p 325- 
341, April 1990. 10 fig, 2 tab, 31 ref. 


Descriptors: *Bioaccumulation, *Bryophytes, 
*Jungermannia, *Liverworts, *Mercury, *Path of 
pollutants, *Scapania, Acid streams, Electron mi- 
croscopy, Fluorescence spectrometry, Spectrome- 
try, Water pollution. 


The chemical and physical forms of mercury com- 
pounds accumulated in the cell wall of the liver- 
wort, Jungermannia vulcanicola Steph. and Sca- 
pania undulata (L.) Dum. in an acid (pH 4.2-4.7) 
stream, Kashiranashigawa Japan were studied em- 
ploying high-resolution electron microscopy with 
X-ray microanalysis. The accumulation rates of 
mercury in both liverworts were studied in the 
stream by a transplanting technique and by energy- 
dispersive X-ray fluorescence spectrometry. High- 
resolution transmission electron microscopy re- 
vealed the distribution of single crystalline parti- 
cles with a diameter of 5-15 nm and polycrystalline 
particles with a diameter of 10-200 nm in the cell 
wall of J. vulcanicola and S. undulata. Electron 
micro-diffraction measurements of the crystals 
showed the diffraction pattern of mercury sulfide 
(cubic metacinnabar, Hg§S, black) which is insolu- 
ble in water and nontoxic to organisms. The accu- 
mulation rate of mercury from water by both 
liverworts, obtained by transplanting the shoots 
from the midstream and downstream site to an 
upstream site in which mercury levels were about 
0.6 microgram/L water, was about 300-1000 mi- 
crogram/g/month. (Author’s abstract) 

W90-11175 


TRANSPORT OF HEAVY METALS DURING 
ANAEROBIC DIGESTION OF WATER HYA- 
CINTH. 

Universidad Autonoma Metropolitana, 
City. Dept. de Biotecnologia. 

For primary bibliographic entry see Field SD. 
W90-11184 


Mexico 


NUTRITIVE ELEMENTS (N AND P), HEAVY 
METAL (ZN, CU, PB, AND HG) AND PLANT 
PRODUCTION IN A FRESHWATER TIDAL 
MARSH, QUEBEC CITY (QUEBEC), (ELE- 
MENTS NUTRITIFS (N ET P), METAUX 
LOURDS (ZN, CU, PB ET HG) ET PRODUCTI- 
VITE VEGETALE DANS UN MARAIS INTER- 
TIDAL D’EAU DOUCE, QUEBEC (QUEBEQ)). 
H. Gilbert. 

Canadian Journal of Botany CJIBOAW, Vol. 68, 
No. 4, p 857-863, April 1990. 2 fig, 6 tab, 19 ref. 
English summary. 


Descriptors: *Bioaccumulation, *Heavy metals, 
*Marsh plants, *Nitrogen, *Path of pollutants, 
*Phosphorus, *Productivity, *St Lawrence River, 
*Tidal marshes, Arrowheads, Biomass, Bulrushes, 
Copper, Fate of pollutants, Lead, Mercury, Plant 
growth, Wild rice, Zinc. 


The N and P content in the sediment of the interti- 
dal freshwater marsh of Quebec City (St. Law- 
rence River) was analyzed in relation with the 
phytomass on the site. The heavy metals (Zn, Cu, 
Pb, and Hg) content in plants and sediment was 
also measured and the seasonal and comparative 
evolution of the concentrations was studied in rela- 
tion with the biomass and productivity of vascular 
plants. The variations in NO2-NO3, NH4 and orth- 
ophosphate in tidal water between the flood and 
the ebb were studied. The mass balance of NH4 
and orthophosphate in tidal water is positive 
toward the marsh, but the 5.5 kg/ha NH4 and 5.4 
kg/ha PO4 that are trapped on the marsh are 
considered low compared with the sediment con- 
tribution. Approximately 1323 mg N/kg dry 
weight and 41 mg P/kg dry weight are assimilated 
by plants from sediments during the growing 
season. Plants would actively assimilate Hg, 


whereas Pb and Zn would be passively absorbed; 
Cu is more actively assimilated in the roots during 
the maximum growth period. There is 11.2 times 
more Hg in the plants than in the sediment. Scirpus 
americanus contained more Hg than the other spe- 
cies. The rates of incorporation of heavy metals in 
three species are as follows (mg/sq m/a): S. Amer- 
icanus, Zn 14.5, Cu 6.7, Pb 2.4, and Hg 0.9; Zizania 
aquatica (wild rice), Zn 11.7, Cu 5.7, Pb 2.1, and 
Hg 0.4; Sagittaria spp. (arrowhead), Zn 8.5, Cu 2.6, 
Pb 0.4, and Hg 0.1. (See also W90-11187) (Author’s 
abstract) 

W90-11188 


RESIDUES OF ENDOSULFAN IN THE 
LIVERS OF WILD CATFISH FROM A 
COTTON GROWING AREA. 

Sydney Univ. (Australia). School of Biological 
Sciences. 

B. Nowak. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 347-351, May 1990. 
1 tab, 13 ref. 


Descriptors: *Bioaccumulation, *Endosulfan, 
*Fish, *Insecticides, *Path of pollutants, *Pesticide 
toxicity, *Water pollution effects, Agricultural 
chemicals, Australia, Chlorinated hydrocarbons, 
Cotton, Fish physiology, Pesticides, Pollutant 
identification, Seasonal variation, Tissue analysis. 


Endosulfan is an insecticide possessing a relatively 
broad spectrum of activity. Although it belongs to 
the organochlorines, it has a short persistence time 
compared to other members of this group. Aquatic 
organisms, particularly fish, are highly sensitive to 
very low concentrations even when exposed for a 
short period of time. Residues of endosulfan insec- 
ticide were determined in the livers of catfish from 
a cotton growing area in New South Wales, Aus- 
tralia during the summer and winter of 1988. The 
concentration of total endosulfan residues found in 
the fish was up to 0.31 mg/kg wet weight. It 
decreased in winter with a maximum 0.02 mg/kg 
wet weight. The statistically significant difference 
between summer 1988 and winter 1988 indicates 
that endosulfan residues vary seasonally according 
to spraying seasons. However, because the residues 
were significantly higher in summer 1988 than in 
summer 1987 and those in winter 1988 were almost 
as high as in summer 1987, the question arises 
whether there is an increase in endosulfan residues 
from year to year. It is noted that levels established 
in wild fish are in the range of those found in 
experimental fish which caused ultrastructural 
changes. (Mertz-PTT) 
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CHANGES IN METABOLIC ACTIVITY OF 
TIGER SHRIMP LARVAE AT DIFFERENT 
STAGES TO FENITROTHION, AN ORGANO- 
PHOSPHORUS INSECTICIDE. 

Kyushu Univ., Fukuoka (Japan). Faculty of Agri- 
culture. 

For primary bibliographic entry see Field 5C. 
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LOW MOLECULAR FATTY ACIDS IN THE 
MARINE SEDIMENTS OF EUTROPHIC 
COASTAL REGIONS. 

Kochi Univ. (Japan). Faculty of Agriculture. 

R. Kondo, H. Kitada, A. Kawai, and Y. Hata. 
Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 56, 
No. 3, p 519-523, March 1990. 4 fig, 4 tab, 13 ref. 


Descriptors: *Coastal waters, *Decomposing or- 
ganic matter, *Eutrophication, *Fate of pollutants, 
*Marine sediments, *Path of pollutants, *Water 
pollution effects, Acetates, Anaerobic bacteria, 
Anaerobic conditions, Carbohydrates, Chromatog- 
raphy, Decomposition, Dissolved oxygen, Fatty 
acids, Formates, Lactates, Mineralization, Oxygen 
deficit, Propionates, Sediment analysis, Separation 
techniques, Sulfur bacteria. 


In coastal marine ecosystems, the sediment is an 
important site where decomposition of organic 
matter is carried out. In waters subject to eutroph- 





ication, the dissolved oxygen in the overlying 
water is deficient due to sulfide production in the 
sediments. under anaerobic conditions, such as 
those in marine sediments, low molecular weight 
fatty acids are produced during the mineralization 
process and may reflect the characteristics of the 
overlying water. An analytical procedure using a 
high performance liquid chromatography for the 
simultaneous determination of volatile and non- 
volatile fatty acids in marine sediments was exam- 
ined. The fatty acids were extracted from marine 
sediments by a modified Miyoshi’s method. Low 
molecular fatty acids were identified clearly. This 
procedure for the fatty acids analyses was applied 
to the sediments of Uranouchi Inlet, Kochi Prefec- 
ture, Japan. Acetate, formate, propionate, and lac- 
tate were detected. Acetate was found in the high- 
est concentration (7.1 to 29.6 micromoles/g dry 
sediment), followed by formate (2.5 to 11.0 micro- 
moles/g dry sediment). Only trace amounts of 
propionate was found regardless of season and 
depth of sediments, while lactate was detected 
only in the surface sediments during warmer sea- 
sons. No fatty acids were detected in the interstitial 
water. In general, the concentration of fatty acids 
in the sediments decreased with increasing depth. 
Carbohydrates in the sediments were analyzed as 
the precursor of fatty acids. The concentration of 
fatty acids was closely correlated with that of 
carbohydrates in the sediments. This result sug- 
gests that the concentration of fatty acids in the 
sediments of Uranouchi Inlet depends on decom- 
posable organic matter as precursor of the fatty 
acids. (Mertz-PTT) 
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MOVEMENT OF WATER AND CHEMICAL 
POLLUTANTS FROM WASTE WATER DIS- 
POSAL SYSTEMS THROUGH THE SOIL AND 
SAPROLITE OF PIEDMONT LANDSCAPES. 
North Carolina State Univ. at Raleigh. Dept. of 
Soil Science. 

For primary bibliographic entry see Field 5E. 
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HYDROGEOLOGY AND GROUND-WATER- 
QUALITY CONDITIONS AT THE GEARY 
COUNTY LANDFILL, NORTHEAST KANSAS, 
1988. 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

N. C. Myers, and P. R. Bigsby. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
‘Water-Resources Investigations Report 89-4114, 
1989. 41p, 20 fig, 9 tab, 28 ref. 


Descriptors: *Geary County Landfill, *Ground- 
water pollution, *Kansas, *Landfills, *Leachates, 
*Path of pollutants, Contamination, Geohydro- 
logy, Geology, Hydrology. 


Chemical analysis of water from monitoring wells 
upgradient and downgradient of the Geary County 
Landfill in Kansas near Junction City indicate the 
presence of several chemically distinct water 
types. For the dominant calcium bicarbonate water 
type, concentrations of inorganic and organic con- 
stituents indicate the presence of reducing condi- 
tions within the landfill and increased concentra- 
tions of calcium, magnesium, sodium, bicarbonate, 
sulfate, chloride, ammonia, iron, manganese, and 
other trace elements downgradient within a leach- 
ate plume that extends northeasterly away from 
the landfill. The orientation of the long axis of the 
leachate plume does not coincide with the August 
or September directions of groundwater flow, pos- 
sibly due to the effect of abundant rainfall and high 
river stages at other times of the year or preferen- 
tial flow in very transmissive zones, and thus may 
indicate the dominant direction of groundwater 
flow. None of the organic-constituent or inorganic- 
constituent concentrations exceeded secondary 
drinking-water standards. Concentrations of ben- 
zene, vinyl chloride, and 1,2-trans-dichloroethene 
exceeded Kansas notification levels. (USGS) 
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TRITIUM TRANSPORT THROUGH A FRAC- 
TURED TILL IN MICHIGAN. 
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Michigan State Univ., East Lansing. Dept. of Geo- 
logical Sciences. 

J. M. Gobins, and G. J. Larson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-112293/ 
AS. Price codes: A03 in paper copy, A01 in micro- 
fiche. USGS Contract 14-08-0001-G1569. USGS 
Project G1569-04. 


Descriptors: *Fractures, *Glacial soils, *Ground- 
water pollution, *Michigan, *Tritium, Environ- 
mental isotopes, Path of pollutants, Pollutant iden- 
tification, Water pollution sources. 


The concentration of tritium in 40 groundwater 
samples collected from a fractured clay-rich till 
and underlying bedrock in southeastern Michigan 
was found to range from 0 to 44 TU. Bomb tritium 
was identified in samples at depths of 1.5 to 42 m 
below the water table while pre-bomb tritium was 
identified in samples from depths of 5.0 to 54 m. 
The distribution of tritium in the groundwater 
reservoir of the upper till unit was simulated using 
a one-dimensional solute transport model which 
assumes matrix flow. Based on the shallowest oc- 
currence of non-tritiated water, the dispersivity 
value of the matrix flow system in the upper till 
unit was found to be less than 0.025 m. Fracture 
flow is invoked to explain bomb-tritium penetra- 
tion to depths beyond those predicted by the 
model. (USGS) 
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WATER-QUALITY DATA (OCTOBER 1988 
THROUGH SEPTEMBER 1989) AND STATIS- 
TICAL SUMMARIES (MARCH 1985 
THROUGH SEPTEMBER 1989) FOR THE 
CLARK FORK AND SELECTED TRIBUTARIES 
FROM GALEN TO MISSOULA, MONTANA. 
Geological Survey, Helena, MT. Water Resources 
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For primary bibliographic entry see Field 7C. 
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ANALYSIS OF MUTAGENIC ACTIVITY OF 
BIOHAZARDOUS ORGANICS IN KANAWHA 
RIVER SEDIMENTS. 

West Virginia Univ., Morgantown. Water Re- 
search Inst. 

For primary bibliographic entry see Field 5A. 
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PREMINING PREDICTION OF ACID DRAIN- 
AGE POTENTIAL FOR SURFACE COAL 
MINES IN NORTHERN WEST VIRGINIA. 

West Virginia Univ., Morgantown. Water Re- 
search Inst. 

H. R. Rauch, and R. S. Di Pretoro. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-191503/ 
AS. Price codes: A07 in paper copy, AO1 in micro- 
fiche. Completion Report, Project 84-05, 1986. 
116p, 21 fig, 16 tab. USGS Contract 14-08-0001- 
G941 and 14-08-0001-G1052. USGS Project 
G1052-05. 
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sources, Water quality management. 


Premining prediction of postmining drainage qual- 
ity is required by law. In this study postmining 
drainage geochemistry of 75 surface coal mines in 
Monongalia and Preston Counties was measured 
and compared to lithologic, rock, and groundwater 
geochemical and hydrogeologic parameters. Post- 
mining drainage chemistry is significantly depend- 
ent on coal overburden lithology. Net alkalinity of 
drainage decreased with increasing volumetric per- 
centage of sandstone in the overburden. Sandstone 
percentage is inversely related to both total and net 
neutralization potential in overburden. Both total 
and net neutralization potentials of overburden are 
directly related to net alkalinity of mine drainage. 
Total sulfur in overburden bears very little relation 
to drainage quality and mines with extremely low 
sulfur overburden can produce acid if they lack 
neutralizing minerals. Mines with the final high- 
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wall structurally updip of the backfill usually 
produce drainage of poorer quality than the oppo- 
site situation. Surface mining of old underground 
workings does not significantly improve drainage 
quality, and such surface mines have poorer qual- 
ity drainage than average. The highest sulfate, 
alkalinity and acidity concentrations are found in 
watersheds with highest percentages of their areas 
mined. Reclaimed and unreclaimed surface mines 
produce anomalously high drainage alkalinity in 
small zones in the Upper Freeport coal field of 
Preston County. The zones have anomalously high 
percentages of paleoenvironmentally deposited 
shale as opposed to sandstone in the overburden. 
Paleoenvironmental mapping and analysis can be 
used to aid regional and individual premining pre- 
dictions of postmining drainage chemistry. (USGS) 
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INTERIM TECHNICAL REPORTS: FY 1988- 
1989. 


Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-191495/ 
AS. Price codes: A04 in paper copy, A01 in micro- 
fiche. Interim Technical Reports for G1571-02, 03, 
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Descriptors: *Fate of pollutants, *Flood plain man- 
agement, *Groundwater management, *Model 
studies, *Path of pollutants, *Rainfall-runoff rela- 
tionships, *Reservoir management, Adsorption, 
Groundwater modeling, Plant-water relationships, 
Soil erosion, Suspended sediments, Water data, 
Water quality modeling, Water use, Wildlife man- 
agement. 


G1571-02: Development of Agricultural Sediment 
and Transport Model Through Streams and Lakes, 
S. L. DeLeeuw and S. N. Prasad. The develop- 
ment of physically based methodology to deter- 
mine the fate and transport of pollutants in agricul- 
tural drainage systems is in progress. Two sets of 
water quality computer simulation models are 
under development. G1571-03: Effects of Flooding 
on Green Tree Reservoirs, B. L. Karr. The objec- 
tive of this research is to assess the effect of 30 
years of annual flooding on the vegetative compo- 
sition and productivity of two Green Tree reser- 
voirs. Preliminary findings imply that the initiation 
date, water depth at initiation, and duration of 
water drawdown may be critical in defining the 
long term productivity and species composition of 
GTR management areas. G1571-32: Department of 
Environmental Quality: Information Management 
Support, V. L. Zitta. Procedures have been initiat- 
ed to correlate pumping records from individual 
wells within three separate databases. Data in the 
proper format for the top and bottom of the 
aquifers has been put in machine readable form and 
plots of the data are being made to visually verify 
the geometric data required for the modeling 
effort. (USGS) 
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MASS-BALANCE NITRATE MODEL FOR PRE- 
DICTING THE EFFECTS OF LAND USE OF 
GROUND-WATER QUALITY IN MUNICIPAL 
WELLHEAD PROTECTION AREAS. 

Geological Survey, Boston, MA. Water Resources 
Div. 

M. H. Frimpter, J. J. Donohue, and M. V. Rapacz. 
Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 88-493, 1988. 54p, 5 fig, 5 tab, 40 
ref. 
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A mass-balance accounting model can be used to 
guide the management of septic systems and fertil- 
izers to control the degradation of groundwater 
quality in zones of an aquifer that contributes 
water to public supply wells. The nitrate nitrogen 
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concentration of the mixture in the well can be 
predicted for steady-state conditions by calculating 
the concentration that results from the total weight 
of nitrogen and total volume of water entering the 
zone of contribution to the well. These calculations 
will allow water-quality managers to predict the 
nitrate concentrations that would be produced by 
different types and levels of development, and to 
plan development accordingly. Computations for 
different oe pa schemes provide a technical 
basis for planners and managers to compare water 
quality effects and to select alternatives that limit 
nitrate concentration in wells. Appendix A con- 
tains tables of nitrate loads and water volumes 
from common sources for use with the accounting 
model. Appendix B describes the preparation of a 
spreadsheet for the nitrate loading calculations 
with a software package generally available for 
desktop computers. (USGS) 
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HYDROLOGIC AND CHEMICAL DATA FROM 
SELECTED WELLS AND SPRINGS IN SOUTH- 
ERN ELMORE COUNTY, INCLUDING MOUN- 
TAIN HOME AIR FORCE BASE, SOUTH- 
WESTERN IDAHO, FALL 1989. 

Geological Survey, Boise, ID. Water Resources 


iv. 
For primary bibliographic entry see Field 2F. 
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OCCURRENCE OF SYNTHETIC ORGANIC 
CHEMICALS IN DRINKING WATER, FOOD, 
AND AIR. 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-192520. 
Price codes: A08 in paper copy, AO1 in microfiche. 
Revised Draft Report, July 1987. 175p, 15 tab, 266 
ref. append. 


Descriptors: *Chemical properties, *Drinking 
water, *Path of pollutants, *Volatile organic com- 
pounds, *Water pollution sources, Acrylamide, 
Benzene, Dichloroethylene, Epichlorohydrin, Fate 
of pollutants, Groundwater pollution, Organic 
compounds, Polychlorinated biphenyls, Public 
health, Styrene, Toluene, Xylenes. 


This report presents information on the occurrence 
of volatile organic compounds (VOCs) in public 
drinking water supplies, food, and ambient air in 
the United States and an estimate of human intake 
of VOCs from those sources. The VOCs examined 
include: acrylamide; chlorobenzene; 1,2-dichlor- 
oethylene; epichlorohydrin; ethylbenzene; poly- 
chlorinated biphenyls; styrene; toluene; and xylene. 
Federal survey data on VOC levels in the drinking 
water systems were combined and stratified ac- 
cording to water source (surface and ground) and 
size based on population served. These data were 
used to project a national profile of VOC levels in 
drinking water that yields estimates of the number 
of systems of each source/size category, and the 
total population served by them, at each exposure 
level. (Author’s abstract) 
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GEOCHEMICAL INTERACTIONS OF HAZ- 
ARDOUS WASTES WITH GEOLOGICAL FOR- 
MATIONS IN DEEP-WELL SYSTEMS. 

Illinois State Geological Survey Div., Champaign. 
W. R. Roy, S. C. Mravik, I. G. Krapic, D. R. 
Dickerson, and R. A. Griffin. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-197164. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. HWRIC RR-032, December 1988. 61p, 
21 fig, 11 tab, 47 ref, 4 append. EPA Contract CR 
813-147-01. 


Descriptors: *Brines, *Geochemistry, *Hazardous 
wastes, *Injection wells, *Path of pollutants, 
*Waste disposal wells, Acids, Alkalinity, Bases, 
Chemical interactions, Clays, Dolomite, Hydrogen 
ion concentration, Illinois, Neutralization, Sand- 
stones, Siltstone. 


Geochemical interactions of two liquid hazardous 
wastes with geologic materials from deep-well in- 


jection zones in Illinois were investigated. The 
liquid wastes included a dilute inorganic acid and a 
concentrated alkaline brine-like solution. The 
wastes were mixed with disaggregated core sam- 
ples of two injection formations, the Mt. Simon 
Sandstone and Potosi Dolomite. Interactions were 
also studied with the Proviso Siltstone, which is 
considered part of a confining layer at two deep- 
well facilities in Illinois. The core samples were 
mixed with each of the liquid wastes for 15 days. 
These batch-mixing experiments were conducted 
under low-oxygen conditions in pressure vessels 
that were simultaneously heated and pressurized to 
simulate subsurface conditions at three tempera- 
tures and pressures. Additional experiments were 
conducted by diluting the wastes with a connate 
formation brine to simulate the mixing zone in an 
injection scenario. The gas and liquid phases were 
analyzed to determine reaction products. Thermo- 
dynamic modeling, coupled with mineralogical 
data, was applied to derive reaction mechanisms. 
The acidic waste was neutralized when reacted 
with the dolomite and siltstone via carbonate disso- 
lution with the concomitant generation of dis- 
solved carbonate species and carbon dioxide. The 
acidic waste was partially neutralized by the sand- 
stone via the dissolution of clay minerals and ion 
exchange, augmented by the dissolution of a small 
amount of dolomitic material. With pH used as the 
hazardous criterion, the alkaline waste remained 
hazardous after reacting with the formation sam- 
ples. The silica solid phases of the Mt. Simon 
Sandstone and Proviso Siltstone dissolved in the 
alkaline waste. The Potosi Dolomite was the least 
reactive of the three formations. (Author’s ab- 
stract) 
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MULTIPHASE FLOWS IN POROUS MEDIA. 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2F. 
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GROUNDWATER FLOW AND POLLUTION IN 
FRACTURED ROCK AQUIFERS. 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

J. Bear, and B. Berkowitz. 

IN: Developments in Hydraulic Engineering - 
Volume 4. Elsevier Science Publishing Co., New 
York. 1987. p 175-238, 11 fig, 75 ref. 


Descriptors: *Flow models, *Groundwater move- 
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media, Rock properties, Water exchange. 


Owing to the diverse nature of fractured rock 
formations and the variety of problems of flow and 
contaminant transport that have arisen in connec- 
tion with such formations, two conceptually dis- 
tinct means of modelling have been developed: the 
discrete fracture and the continuum models. The 
discrete fracture approach assumes a complete 
knowledge of the location and characteristics of 
each individual fracture. It is appropriately applied 
when the domain of interest contains one or a 
relatively small number of fractures. However, 
limitations in making field measurements cause this 
model to be of little practical value. A continuum 
approach conceptualizes the fractured rock 
domain as similar to ordinary (granular) porous 
medium. Average (distributed) parameters are em- 
ployed in modelling the domain as a single contin- 
uum. Coefficients appearing in the governing equa- 
tion must be obtained by large-scale field experi- 
ments, coupled with a methodology for solving an 
inverse problem. Alternatively, the fractured rock 
domain can be modelled as two overlapping con- 
tinua, one for the porous bloc system and the other 
for the fracture network. In this case, it is neces- 
sary to define an exchange term accounting for the 
transfer of fluid and contaminant mass between the 
two continua. The inherent difficulties of formulat- 
ing a suitable exchange term and determining ge- 
ometry-dependent parameters arising within it sig- 
nificantly reduce its practical applicability. The 
most appropriate choice of model can be made 
only by careful consideration of the available phys- 
ical information, the nature of the dominant char- 


acteristics of flow and transport, and the scale of 
the problem of interest. (See also W90-11282) 
(Fish-PTT) 
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REGIONAL ANALYSIS OF WET DEPOSITION 
FOR EFFECTS RESEARCH. 

Oregon State Univ., Corvallis. 

For primary bibliographic entry see Field 2B. 
W90-11337 


ENVIRONMENTAL ASSESSMENT OF MOON 
LAKE, MISSISSIPPI AND ITS WATERSHED. 
Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

For primary bibliographic entry see Field 5G. 
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CARBON ISOTOPE MASS TRANSFER AS EVI- 
DENCE FOR CONTAMINANT DILUTION. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

L. Toran. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE89-002205. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. CONF-880912--16, (1989). 25p, 4 fig, 4 
tab, 17 ref. DOE Contract DE-AC05-840R21400. 


Descriptors: *Carbon isotopes, *Groundwater pol- 
lution, *Mass transfer, *Path of pollutants, *Sul- 
fates, *Tracers, Carbon, Chemical analysis, Chemi- 
cal interactions. 


Carbon isotope data provided evidence for the 
dilution of sulfate contaminated groundwater that 
could not be predicted from thermodynamic reac- 
tion path modeling alone. The effect of CO2 out- 
gassing, carbonate precipitation and dissolution on 
gamma-13-C of dissolved inorganic carbon was 
modeled with an integrated form of Rayleigh dis- 
tillation. The observed carbon isotope ratios were 
2-4 ppt lighter than those modeled for most sam- 
ples, indicating an additional source of light 
carbon. Mixing with background water is hypoth- 
esized to explain the discrepancies. Alternative hy- 
potheses include sulfide oxidation and CO2 out- 
gassing at a pH < or = 5, and siderite precipita- 
tion, which preferentially removes heavy carbon. 
(Author’s abstract) 
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PROTOZOAN SOURCES ty SPONTANEOUS 
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COLIFORM ICE IN CHLORINAT- 
ED DRINKING WATER. 

Georgia Univ., Athens. Coll. of Veterinary Medi- 
cine. 

E. B. Shotts, and R. E. Wooley. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-190292. 
Price codes: A03 in paper copy, ‘AOI in microfiche. 
Report No. EPA/600/2- 89/019, May 1989. 31p, 18 
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The spontaneous occurrence of coliforms in chlor- 
inated drinking waters has resulted in concern over 
their potential source and mechanisms(s) of intro- 
duction into water delivery systems. Previous ob- 
servations related to protozoal resistance to chlo- 
rine, coupled with the ingestion of bacteria by this 
group of organisms, prompted an in-depth study of 
bacterium-protozoan interaction in the presence of 
chlorination. Bacteria used were either from previ- 
ously ‘spontaneous coliform outbreaks’ or potential 
human pathogens. The protozoans utilized were 
laboratory adapted and wild strains of protozoans 
found naturally in water reservoirs. These orga- 
nisms were established in axenic cocultures and the 
effect of various concentrations of chlorination and 
exposure were determined. It was found that, 
alone, the bacteria were killed by from 0.25-1 mg/ 
L of chlorine; however, when ingested by proto- 
zoans, these same bacteria survived in significant 





concentration levels of chlorination 4 to 10 times 
the above dose. These findings provide a possible 
and plausible explanation of how bacteria may 
survive chlorination and appear in water delivery 
systems. It further suggests a need for increased 
awareness in developing improved methods of 
treating reservoir waters. (Author’s abstract) 
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Environmental Protection Agency, Washington, 
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SUPERFUND RECORD OF DECISION: BREW- 
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Environmental Protection Agency, Washington, 
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Environmental Protection Agency, Washington, 
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RELATIONSHIP BETWEEN IN-LAKE SUL- 
FATE CONCENTRATION AND ESTIMATE OF 
ATMOSPHERIC SULFUR DEPOSITION FOR 
SUBREGIONS OF THE EASTERN LAKE 
SURVEY 


Argonne National Lab., IL. Biological, Environ- 
mental, and Medical Research Div. 

B. M. Lesht, and J. D. Shannon. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE89-009868. 
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chemistry. 


Estimated amounts of the total sulfur deposition at 
each of the 1798 lakes in the U.S. Environmental 
Protection Agency’s Eastern Lake Survey ob- 
tained by using the ASTRAP model, were com- 
pared with the survey measurements of in-lake 
sulfate concentrations on a subregional basis. In 
general, the sample median in-lake sulfate concen- 
tration was qualitatively correlated with the 
sample median estimated total sulfur deposition, 
with in-lake concentration increasing with an in- 
creased estimated deposition. Two subregions, 3A 
(southern Blue Ridge) and 3B (Florida), however, 
did not fit this relationship. In-lake sulfate concen- 
trations were higher than expected in Florida and 
lower than expected in the southern Blue Ridge. 
Comparison of modeled total sulfur deposition 
with estimated amounts of wet-only sulfate deposi- 
tion previously determined (1988) were in good 
agreement in terms of subregional rank order. 
More detailed comparison of the magnitudes of the 
estimates was not done because the reported depo- 
sition in terms of the estimated population medians, 
were obtained by using a weighting procedure 
based on alkalinity map class, instead of as sample 
medians. The weighting procedure was also used 
to estimate the subregional median in-lake sulfate 
concentration. Although this weighting does not 
seem relevant to atmospheric inputs, there is a 
small effect in most cases. The major consequence 
of applying the weighting is that the estimated 
population median sulfate concentration for subre- 
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gion 3B (Florida) is much closer to the general 
trend between sulfate concentration and sulfur 
deposition than is the sample median sulfate con- 
centration. (Author’s abstract) 
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STORED SLUDGE. 

Tulane Univ., New Orleans, LA. 
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Environmental Protection ‘Agency, Washington, 
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Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
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TERIZATION OF FLOW IN FRA 
PLUTONIC ROCKS: EXAMPLES FROM THE 
CANADIAN SHIELD. 

Atomic Energy of Canada Ltd., Pinawa (Manito- 
ba). Whiteshell Nuclear Research Establishment. 
For primary bibliographic entry see Field 2F. 
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GEOCHEMICAL AND ISOTOPIC CHARAC- 
CTURED 


DETAILED HYDRAULIC CHARACTERIZA- 
TION OF A FRACTURE ZONE IN THE BRAN- 
DAN AREA, FINNSJON, SWEDEN. 

Sveriges Geologiska Undersoekning, Uppsala. 

For primary bibliographic entry see Field 2F. 
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METHODS FOR DETERMINING GROUND 
WATER FLOW PARAMETERS IN FRAC- 
TURED ROCK: TWO CASE STUDIES. 

C-E Environmental, Inc., Portland, ME. 

M. D. Reynolds, T. R. Eschner, and J. E. Thomas. 
IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 81-87, 6 fig, 1 tab, 7 ref. 


Descriptors: *Environmental engineering, *Geo- 
hydrology, *Groundwater movement, *Ground- 
water pollution, *Path of pollutants, *Testing pro- 
cedures, Flow measurement, Geologic fractures, 
Hydraulic gradient, Landfills, On-site investiga- 
tions, Pennsylvania, Porosity, Vermont. 


Hydrogeologic investigations have been conducted 
in the eastern United States to characterize 
groundwater flow and contaminant transport. 
Techniques utilized in the investigation include 
aerial photograph interpretation, surficial mapping 
of outcrops, and hydraulic testing of boreholes and 
monitoring wells. Parameters for flow in discrete 
fractures were developed from analysis of data 
from bedrock cores and packer tests. This analysis 
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yielded estimates of mean fracture aperture across 
the sites. Mean fracture aperture data were used to 
estimate the bulk porosity of the bedrock, and, in 
turn, the contaminant transport velocity. Linear 
groundwater flow velocities have provided impor- 
tant insight into contaminant transport at two sites. 
One of the sites is an abandoned landfill located on 
a diabase flow in eastern Pennsylvania. Linear 
groundwater velocities from the site to nearby 
home wells were very high, due to a steep hydrau- 
lic gradient and low bulk porosity. This had signifi- 
cant implications on understanding and remediat- 
ing groundwater contamination at the site. The 
second site is a closed landfill overlying fractured 
metamorphic bedrock in northern Vermont. Prox- 
imity of the site to a public water supply, and the 
possibility of hydraulic connection between the 
landfill and the aquifer, heightened the concern of 
local residents and state regulatory agencies. Con- 
taminant travel times from the landfill to the well, 
derived from bulk hydraulic conductivity and as- 
sumed bedrock porosity, were very conservative. 
Groundwater flow velocities calculated from frac- 
ture-derived porosities indicated that contaminants 
from the landfill should have reached the water 
supply well. (See also W90-11361) (Author’s ab- 
stract) 
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CHARACTERIZATION OF FLOW THROUGH 
A CLAY LINER WITH MACRO-PORE 
CRACKS. 

Wayne State Univ., Detroit, MI. Dept. of Civil 
Engineering. 
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IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
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National Water Well Association, Dublin, Ohio. 
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A hydraulic description of moisture transport 
through the compacted clay layers of a landfill 
cover liner incorporates the influence of macro- 
pores, as created by desiccation cracking. During 
the compaction of each layer, it develops desicca- 
tion cracks which form vertical channels which 
may penetrate the entire depth of a layer, breaking 
the initially homogeneous compacted clay layer 
into much smaller individual clay peds. These ver- 
tical channels can quickly conduct a significant 
portion of the surface runoff directly to the bottom 
of the clay liner. The development and concatena- 
tion of mathematical models of flow through the 
variably sized pores is essential for the reliable 
prediction of leakage. Valuable information re- 
garding the worst case condition of the rate of 
leakage in the clay liners can be obtained and 
expressed as the sum of the rate of inflow into the 
macropores exposed at the top surface and the rate 
of infiltration into the micropores at the top sur- 
face, minus the rate of change of the moisture 
content of the soil layer (S). The determination of 
the parameters for the macropores in the compact- 
ed clay layers is relatively simple: the approxima- 
tion of the peds by geometrical shapes facilitates 
the determination of the density of the vertical 
channels and of the channel widths. The mathe- 
matical replacement for the micropore flow term is 
well-developed and readily available in the litera- 
ture. The horizontal absorption in the liner clay 
will be negligible, simplifying the mathematics de- 
scribing S. Mathematical models are currently 
being developed describing flow both through 
channels exposed to the atmosphere, and vertical, 
loose clay filled channels. (See also W90-11361) 
(Fish-PTT) 
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SOLUTE TRANSPORT IN A FRACTURED 
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SULTS AND INTERPRETATION USING THE 
MATRIX DIFFUSION MODEL. 

Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2F. 
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EFFECT OF CHANNELING ON SOLUTE 
TRANSPORT BEHAVIOR IN FRACTURED 
HARD ROCKS. 

Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 
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NUMERICAL MODELING OF UPWARD MI- 
GRATION OF UNDERGROUND WASTES 
THROUGH HYDROLOGIC CONDUITS 
AROUND THE WELLBORE. 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

Y. P. Chia, and J. J. Chiu. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
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National Water Well Association, Dublin, Ohio. 
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Descriptors: *Environmental engineering, *Geo- 
hydrology, *Groundwater pollution, *Mathemati- 
cal models, *Model studies, *Path of pollutants, 
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flow, Confined aquifers, Drinking water, Injection 
wells, Numerical analysis, Permeability, Porosity, 
Water quality management, Well casings. 


Underground injection, compared to other waste 
disposal methods, is considered to have the advan- 
tages of isolating wastes in a confined brine aquifer 
well below the horizon of human activity and 
underground sources of drinking water (USDWs). 
While most injected wastes move laterally in the 
injection zone, a small amount can migrate upward 
to the upper aquifers, causing a greater threat to 
the quality of USDWs. Vertical migration of in- 
jected wastes through improperly abandoned wells 
and fractures in the confining formations is a well- 
known process to cause contamination of shallow 
USDWs. In addition, waste can migrate upward 
through vertical hydrologic conduits around the 
injection well, such as microannuli and cement 
channels resulting from poor well completion 
practices and the deterioration of casing cement, 
and fractures in the disturbed zone due to drilling. 
Both the dual porosity and the single porosity 
models were used to investigate migration of in- 
jected wastes through these hydrologic conduits. 
Results indicate that regional upward migration 
through an extensive confining formation is a slow 
process. Nevertheless, injected wastes can move 
upward rapidly through microannuli and cement 
channels and spread over a distance in the upper 
aquifer. The wastes can also migrate fast through 
fractures in a disturbed zone. It is further suggested 
that upward-migrated contaminants through defec- 
tive casing cement and disturbed zones can be 
significantly diluted if intervening permeable strata 
exist between the injection zone and USDWs. It is 
concluded that a critical assessment of upward 
contaminant migration through hydrologic con- 
duits around the wellbore is essential to ensure the 
feasibility of underground injection operations. 
(See also W90-11361) (Author’s abstract) 
W90-11384 


RELATION BETWEEN CONCEALED FAULTS 
AND GROUND WATER QUALITY IN A CAR- 
BONATE AQUIFER SYSTEM, BRUNSWICK, 
GEORGIA, U.S.A. 


Geological Survey, Doraville, GA. Water Re- 
sources Div. 

M. L. Maslia, and D. C. Prowell. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 231-244, 9 fig, 3 tab, 31 ref. 
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Water chemistry data for the past 25 years indicate 
that chloride concentrations in the upper water- 
bearing zone of the Upper Floridan Aquifer have 
increased substantially in Brunswick, Georgia. A 
plume of high-chloride water in the Brunswick 
area indicates that chloride contamination of the 
carbonate aquifer does not occur by a widespread 
dispersion process, but by selective intrusion at 
specific locations. The anomalous groundwater 
characteristics in Brunswick cannot be explained 
by conventional groundwater flow and salt water 
migration conceptual models that assume the aqui- 
fer is a homogeneous and isotropic porous 
medium. Stratigraphic anomalies inferred from 
borehole geophysical data suggest the presence of 
fault displacements that disrupt the homogeneity of 
local sedimentary strata. It is suggested that these 
concealed faults probably cause the unusual hydro- 
logic conditions, and provide the mechanism for 
the upward migration of high-chloride groundwat- 
er into the fresh water zones of the Floridan Aqui- 
fer system. Four major northeast-southwest trend- 
ing faults, capable of affecting the flow system of 
the Upper Floridan Aquifer, are inferred from 
contour maps and from regional fault patterns. 
Two of the inferred faults pass through the areas of 
Brunswick where the concentrations of chloride 
have increased substantially. It is proposed that 
increased fracturing at the intersection of faults 
creates conduits that provide a mechanism for the 
upward migration of high-chloride water and can 
greatly affect the movement of groundwater, prob- 
ably accounting for the anomalous hydraulic and 
water chemistry data from wells located near the 
faults. (See also W90-11361) (Author’s abstract) 
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L. J. Fitzgerald. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
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National Water Well Association, Dublin, Ohio. 
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The investigation of a site where contaminated 
groundwater is migrating within a bedrock frac- 
ture network is complex in scope. Many different 
field methods are available to help characterize the 
fracture system and its influence on groundwater 
flow. The more common methods include fracture 
trace analysis using aerial photographs, surface and 
borehole geophysics, oriented coring, pumping 
tests, packer hydraulic testing, and geologic map- 
ping. Several of these methods were used at a New 
England Superfund site to characterize the under- 
lying bedrock aquifer. A fracture trace analysis 
indicated a predominance of northwest trending 
aerial photograph lineaments. These lineaments 
served as the focal point for a detailed inventory of 
both public and private water supply wells. Sever- 
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al high-yield private wells were identified along 
one of the lineaments. Four locations in the site 
area were chosen to install bedrock monitoring 
wells. The borings for the wells were geophysical- 
ly iogged to determine rock and fracture charac- 
teristics, and zones to be isolated using the West- 
bay multilevel packer system. Upon comparison of 
both drilling and geophysical data, six to 12 zones 
per well were individually packed off. Data col- 
lected from packered zones included permeability 
and potentiometric head data, in addition to 
groundwater samples analyzed for volatile and ex- 
tractable organics, and other parameters. These 
analytical data suggest that, at some locations, the 
fractured rock exhibits properties similar to these 
of porous media, with contaminants travelling as a 
plume. At other locations, contamination was 
found to be migrating off-site through specific 
fractures. (See also W90-11361) (Author’s abstract) 
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SIMULATION OF CONVECTIVE CONTAMI- 
NANT MOVEMENT FROM A NUCLEAR 
WASTE VAULT THROUGH A DOMESTIC 
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J. A. K. Reid, and T. Chan. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
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The Canadian concept for nuclear fuel waste dis- 
posal calls for a disposal vault excavated at a depth 
of 500-1000 m within a plutonic rock. A Finite- 
Element Method (FEM) model has been prepared 
to assess the most likely path by which radionu- 
clides from the fuel waste might return to the 
biosphere by simulating groundwater movement 
from a vault in crystalline rock to a domestic well 
penetrating a fracture zone in the rock. Results 
were verified for two-dimensional and three-di- 
mensional FEM models of the well, vault, rock 
mass, and fracture zones with the results of an 
exact analytical model of the fracture zone and 
well system. The FEM program used for the study 
had been verified previously by comparing its pre- 
dictions with field data and analytical results. The 
methods used to include the well in the FEM 
models and simulation results were used for well 
demands from 120 cu m/yr (the minimum require- 
ment for a single individual) to 30,000 cu m/yr (the 
requirement for six persons, including irrigation). 
Though not a general case, three-dimensional sim- 
ulation results from this case study indicate that the 
effect of the high demand well can be transferred, 
through a fracture zone and through intact rock to 
the vault, causing an increase in water velocity and 
changes in direction of groundwater flow paths 
from the depth of the vault. The discharge areas at 
the surface are shown to be slightly affected by the 
presence of the low demand well, while the high 
demand well is shown to capture all the ground- 
water paths moving up the fracture zone from the 
depth of the hypothetical vault to the biosphere. 
(See also W90-11361) (Fish-PTT) 
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ACIDIFICATION AND ALUMINIUM--CON- 
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sure, Public health, Risks, Synergistic effects, 
Water quality trends. 


For the last 15 years, the effects of acid precipita- 
tion on water quality and the negative conse- 
quences for aquatic ecosystems have been general- 
ly accepted. At first, the acidity itself was thought 
to be the reason for the damage; today we know 
that several indirect effects of acid waters, such as 
release of aluminum and its toxic action also play a 
major part in biological effects. Monitoring of pH 
and Al in areas exposed to acid precipitation clear- 
ly shows a covariance, and as much as 10-fold 
increases of Al concentration in raw water have 
been observed. The high abundance of aluminum 
in the environment results in universally high 
levels of human exposure to compounds of alumi- 
num. Total exposure is increased for many individ- 
uals as a result of the various uses of aluminum and 
its compounds. An almost complete lack of infor- 
mation on the speciation of aluminum followin, 
ingestion, and its bioavailability, prevents any ef- 
fective estimates of absorption. In the aquatic envi- 
ronment one distinguishes between complexed Al 
(bonded to natural organics) and the ionic species. 
Under certain circumstances aluminum is detri- 
mental to human health. The principal targets are 
bone and brain. High-risk groups are, for instance, 
‘children and adults with renal failure. However, it 
is not possible at present to assess the relative 
significance of the various components of an indi- 
vidual’s environmental exposure to aluminum, in- 
cluding the contribution through drinking water. 
(See also W90-11403) (Author’s abstract) 
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The nitrate content of water used to produce 
drinking water is increasing in numerous countries. 
This phenomenon has several causes: industrial 
waste that is usually very local, urban waste that 
can be easily characterized, agriculture and animal 
breeding. The latter pollution source is highly dif- 
fuse and difficult to control. The existing nitrate 
elimination processes used in the production of 
drinking water are reliable. The most widely used 
techniques are ion exchange and heterotrophic bio- 
logical treatment. Controlling the nitrogen flow 
does however involve the reduction of these 
sources of pollution: treatment of industrial waste, 
denitrification of urban waste water, and changes 
in agricultural and breeding practices. (See also 
W90-11403) (Author’s abstract) 
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Descriptors: *Groundwater pollution, *Ground- 
water quality, *Organic compounds, *Path of pol- 
lutants, *Water quality, Aldicarb, Alkyl sulfides, 
Ethylene thiourea, Future planning, Hydrocar- 
bons, Metabolites, Pesticide residues, Risk assess- 
ment, Soil contamination, Vinyl chloride, Water 
supply. 






Contamination of groundwater by organics is 
caused by releases from diffuse and point sources. 
Persistence and mobility play a crucial role in the 
soil behavior of organics such as pesticides, sol- 
vents and incineration by-products. After passage 
through the aerated zone, water-soluble organics 
may penetrate aquifers used for potable supply, 
often in concentrations above 0.1 micrograms/L. 
Discharges of organics from point sources general- 
ly reach aquifers directly. Diffuse sources, such as 
pesticide applications, result in aquifer contamina- 
tion only in the case of persistent and mobile 
compounds. Typical examples of frequently occur- 
ring organics are monocyclic aromatics, chlorinat- 
ed aliphatics and nematicides. The continued expo- 
sure of soils to organic contaminants will result in 
an increased occurrence of polar metabolites in 
sources for potable water supply in the future. 
Examples of metabolites are vinylchloride, alkyl- 
sulfides, aldicarb-sulfon, aldicarb-sulfoxide and eth- 
ylenethiourea. Analytical methodology and risk 
estimation will have to focus on this category of 
organics in groundwater, which often escapes our 
attention. (See also W90-11403) (Author’s abstract) 
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April 17-20, 1989. Pergamon Press, Inc., New 
York. 1989. p 57-68. 3 fig, 4 tab, 68 ref. 
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The history of events, either natural or due to 
anthropogenic activities that cause water quality 
degradation or impair the normal use of water, 
highlight some useful aspects for the understanding 
and prevention of their harmful effects. Most of 
the so-called pollution accidents are in fact due to 
non-accidental causes, both deliberate or due to 
careless attitudes. Industrial activities and hydro- 
carbons are the most common causes. Recommen- 
dations on the best methodologies to approach the 
problem give special attention to preventive meas- 
ures and to the development of alarm systems; 
knowledge of natural systems and the development 
of a simulation capability to forecast the evolution 
of different scenarios are of key importance to the 
design of emergency plans. International organiza- 
tions play a decisive role in the promotion and 
coordination of actions to establish rules for the 
management and protection of international river 
basins. In Portugal, water quality is being moni- 
tored in the rivers and reservoirs of the Tejo 
catchment, in the Tejo Estuary, and in coastal 
waters. Special attention is being given to radioac- 
tive contamination and to oil pollution. A program 
to install automatic monitoring stations at drinking 
water abstraction points is being implemented. (See 
also W90-11403) (Author’s abstract) 
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in Europe. Volume I. Proceedings of the 
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Surface-water and groundwater pollution prob- 
lems from metals and metalloids are reviewed. 
These substances are mobilized from solid waste 
materials such as municipal and industrial solid 
waste, sewage sludge, dredged material, inciner- 
ation ashes, mining residues, and contaminated soil. 
Mobilization occurs through various hydrochemi- 
cal processes--effects of pH changes and redox 
changes or complexation by organic and inorganic 
ligands, for example. In surface waters, metal pol- 
lution seems to have peaked in critical areas (e.g., 
in the Rhine River) as a result of recent improve- 
ments in wastewater treatment. However, particu- 
lar problems still exist due to input of acidity from 
atmospheric precipitation or mine effluents. In 
groundwater, pollution by arsenic, boron, and 
heavy metals is often caused by landfill leachates. 
Measures against excessive inputs of metals include 
control of effluents and atmospheric release, con- 
tainment of critical compounds (e.g., by chemical 
stabilization), and recycling of valuable compo- 
nents at least in some fractions of waste materials. 
Long-term effects will increasingly be considered 
in the management of solid wastes. A major objec- 
tive for ultimate disposal of non-valuable residues 
is to attain a composition similar to that of the 
earth’s crust. For the definition of such standards, 
both for pragmatic interim solutions and for ulti- 
mate goals, criteria and test procedures are needed 
for evaluation of long-term release of metals from 
different waste substrates into aquatic systems. (See 
also W90-11403) (Author’s abstract) 

W90-11411 


MODEL SIMULATIONS OF THE DRIFT AND 
SPREAD OF THE EXXON VALDEZ OIL 
SPILL. 

Atmospheric Environment Service, Downsview 
(Ontario). 

S. Venkatesh. 

Atmosphere - Ocean ATOCDA, Vol. 28, No. 1, p 
90-105, March 1990. 10 fig, 18 ref. DOI Contract 
14-12-0001-30413. 


Descriptors: *Alaska, *Model studies, *Oil spills, 
*Path of pollutants, *Simulation analysis, Aquatic 
drift, Exxon Valdez, Oil pollution, Prince William 
Sound, Water currents, Wind. 


The drift and spread of the Exxon Valdez oil spill 
that occurred on 24 March 1989 was simulated 
using a modified version of the Canadian Atmos- 
pheric Environment Service oil spill behavior 
model. Since the coastline in the area of the spill 
was irregular, modifications, particularly those in 
respect to the spatial variation of water currents, 
were n for a realistic simulation of the 
movement of the oil slick. The importance of the 
combination of wind and water currents on oil 
drift were illustrated with separate analyses. The 
net drift taken into account was nearly 3-4 times 
that with wind or currents alone. Low net drifts, 
with wind or water currents as the driving force, 
result from the beaching of most of the oil parcels. 
Comparisons between the 12 day model simula- 
tions and direct observations showed that the pre- 
dicted drift of the body of oil containing the high- 
est concentration of oil cels is in agreement 
with the observed location. Model simulations 
showed additional oil parcels farther south but 
with lower concentrations. This may be an indica- 
tion that some of the oil may have been weathered 
enough to be submerged below the surface; and 
not visible from the air. The overestimation of the 
drift may also have been caused by inaccurate 
wind and/or water current inputs. The accuracy of 
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these inputs can be improved through the use of 
models developed specifically to address this prob- 
lem. The surface spreading of the oil was also well 
simulated using the turbulent dispersion coefficient 
used in the Argo Merchant study and in the Beau- 
fort Sea study of Venkatesh. Thus, a value of 6000 
pe Son — = the turbulent dispersion coefficient 

be propriate for simulating the lateral 
spread of of oil slicks. (Chonka-PTT) 


GEOCHEMICAL PROCESSES CONTROLLING 
SELENIUM IN GROUND WATER AFTER 
MINING, POWDER RIVER BASIN, WYO- 
MING, U.S.A. 

Geolo; Survey, Cheyenne, WY. 

For primary bibliographic entry see Field 2K. 
W90-11452 


DISPERSION IN AN OPEN aaa WITH 
A STEP IN THE CROSS-SECTIO) 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2E. 
W90-11483 


CONCENTRATION OF 137-CS AND 90-SR IN 
MARINE FISH FROM THE SOUTHERN 
BALTIC SEA. 

Central Lab. for Radiological Protection, Warsaw 


y' 
Acta Hydrobiologica (Cracow) AHBPAX, Vol. 
31, No. 1/2, p 139-147, 1989. 6 tab, 17 ref. 


Descriptors: *Baltic Sea, *Cesium radioisoto 
*Contamination, *Fallout, *Fish, *Path of pollut- 
ants, *Radioactive wastes, *Strontium radioiso- 
topes, *Water pollution sources, Cadmium, Cher- 
nobyl, Marine environment, Nuclear accidents, 
Strontium, Tissue analysis. 


The concentration of 137-Cs and 90-Sr in the flesh, 
and 90-Sr in the bones, of marine fish from the 
Baltic Sea has been determined since 1982. During 
the period September 1982 to February 1986 the 
concentration of 90-Sr and 137-Cs in fish flesh 
remained almost unchanged. Mean values for the 
flesh of cod, herring, and flounder were 1.9, 2.4, 
and 1.9 Bq/kh wet —s ht, respectively. The con- 
centration of 90-Sr in fish flesh was many times 
lower than that of 137-Cs and was maintained in 
the limits of the determination possibilities of the 
method. The mean concentration of 90-Sr was 0.26 
Bq/kg wet weight. The content of 90-SR in fish 
bones was also low, though this element, being 
chemically similar to calcium, has the capacity of 
cumulating in the bone tissue. The mean concen- 
tration of 90-Sr was 0.95 Bq/kg wet bone weight 
and the mean values for cod, herring, and flounder 
were 1.2, 1.4, and 0.4 Bq/kg wet weight, respec- 
tively. The concentration factor fish/water, de- 
fined as the relation of concentrations of 90-Sr and 
137-Cs in fish tissue (Bq/kg wet weight) to concen- 
trations in the water (Bq/dm) was calculated for 
fish flesh and bones for values of mean concentra- 
tions. In the period of 1982 to 1986 the concentra- 
tion factor of 137-Cs in the fish flesh was on the 
average 142, with a value range from 106 to 224, 
and of 90-Sr from 15 to 17. The concentration 
factor of 90-Sr in tissue of fish bones was in the 
same period 47 on the average, with a value range 
from 19 to 67. The accident at Chernobyl in April 
1986 emitted into the atmosphere radioactive sub- 
stances with different composition and properties 
than the world radioactive fallout following nucle- 
ar test explosions. The concentration of the two 
radioisotopes in the sea water in 1986 increased 10 
times in the area of the southern Baltic Sea as 
compared with 1985 and was on the average 151 
Bg/cu m (144-Cs-54 Bq/cu m, 137-Cs-100 Bq/cu 
m). In 1987 the concentration of the sum of the 
two radioisotopes of caesium was on the average 
83 Bq/cu m and the concentration of 134-Cs and 
137-Cs 24 Bq/cu m and 59 Bq/cu m, respectively. 
The concentration of the sum of radioisotopes 134- 
Cs and 137-Cs determined radiochemically in fish 
samples collected in June 86 was on the average 
4.7 Bq kg-1 wet weight, while in the samples from 
1987 it increased to 6.2 Bq kg-1. (Author’s ab- 
stract) 


W90-11517 


HYDROCARBON MINERALIZATION _ IN 
SEDIMENTS AND PLASMID INCIDENCE IN 
penny BACTERIA FROM THE CAM- 
PECHE B 
Maryland Univ, College Park. Dept. of Microbi- 
ology. 
J. G. Leahy, C. C. Somerville, K. A. Cunningham, 
= A. Adamantiades, and J. J. Byrd. 

pplied and Environmental Microbiology 
AEMIDE, Vol. 56, No. 6, p 1565-1570, June 1990. 
4 fig, 1 tab, 38 ref. NSF Grants INT-82-15418 and 
BSR-84-01397, EPA Grant CR812246-01-0. 


Descriptors: *Biodegradation, *Fate of pollutants, 
*Gulf of Mexico, *Hydrocarbons, *Marine bacte- 
ria, *Marine sediments, *Mineralization, *Oil pol- 
lution, *Path of pollutants, Campeche Bank, 
Chemical interactions, DNA, Microbial degrada- 
tion, Offshore platforms, Oil fields, Plasmids. 


Rates of degradation of radiolabeled hydrocarbons 
and the incidence of bacterial plasmid DNA were 
investigated in sediment samples collected from the 
Campeche Bank, Gulf of Mexico, the site of an 
offshore oil field containing several petroleum plat- 
forms. Overall rates of mineralization of 14C-hexa- 
decane and 14C-phenanthrene measured for sedi- 
ments were negligible; <1% of the substrate was 
converted to CO2 in all cases. Low mineralization 
rates are ascribed to nutrient limitations and to a 
lack of adaptation by microbial communities to 
hydrocarbon contaminants. Plasmid frequency 
data for sediment bacteria similarly showed no 
correlation with proximity to the oil field, but, 
instead, showed correlation with water column 
depth at each sampling site. Significant differences 
between sites were observed for proportion of 
isolates carrying single or multiple plasmids and 
mean number of plasmids per isolate, each of 
which increased as a function of depth. (Author’s 
abstract) 

W90-11520 


ANAEROBIC BIODEGRADATION OF 2,4,5- 
TRICHLOROPHENOXYACETIC ACID IN 
SAMPLES FROM A METHANOGENIC AQUI- 
FER: STIMULATION BY SHORT-CHAIN OR- 
GANIC ACIDS AND ALCOHOLS. 

Oklahoma Univ., Norman. Dept. of Botany and 
Microbiology. 

S. A. Gibson, and J. M. Suflita. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 6, p 1825-1832, June 1990. 
3 fig, 3 tab, 46 ref. EPA Agreement 812808. 


Descriptors: *Biochemistry, *Biodegradation, 
*Fate of pollutants, *Groundwater pollution, 
*Herbicides, *Microbial degradation, *Path of pol- 
lutants, *Water pollution treatment, Aquifers, Aro- 
matic compounds, Chemical analysis, Chlorinated 
hydrocarbons, Halogenated compounds, Metabo- 
lism, Microbiological studies, Sulfates, Trichloro- 
phenoxyacetic acid. 


The herbicide 2,4,5-trichlorophenoxyacetic acid 
(2,4,5-T) was dehalogenated in samples from a 
methanogenic aquifer to form 2,4-dichlorophenox- 
yacetic and 2,5-dichlorophenoxyacetic acids as the 
first detected intermediates. Further incubation of 
the aquifer slurries resulted in the formation of 
several intermediates including monochlorophen- 
oxyacetic acids, di-, and monochlorophenols, as 
well as phenol. No transformation of the parent 
substrate or production of intermediates was de- 
tected in autoclaved controls. The pattern of inter- 
mediate formation suggests that the anaerobic deg- 
radation of 2,4,5-T proceeded by a series of se- 
quential dehalogenation steps with side-chain 
cleavage reactions occurring at some point before 
ring cleavage. The addition of short-chain organic 
acids or alcohols stimulated the onset and rate of 
dehalogenation and decreased the amount of 
parent substrate still detectable as halogenated in- 
termediates at the end of the experiment. Sulfate 
addition had the opposite effect on dehalogenation 
regardless of whether supplemental carbon was 
added to the aquifer slurries. The inhibitory effect 
of sulfate on dehalogenation could sometimes be 
relieved with molybdate, although this effect 


seemed to be related to the supplemental carbon 
compound that was used. (Author’s abstract) 
W90-11524 


ATTACHMENT OF VIBRIO CHOLERAE SER- 
OGROUP O1 TO ZOOPLANKTON AND PHY- 
TOPLANKTON OF BANGLADESH WATERS. 
Center of Marine Biotechnology, Baltimore, MD. 
M. L. Tamplin, A. L. Gauzens, A. Huq, D. A. 
Sack, and R. R. Colwell. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 6, p 1977-1980, June 1990. 
1 tab, 28 ref. WHO Grant C6/181/70(A), Agency 
for International Development Grant DPE-5542- 
G-55-4060-00, and Public Health Service Grant 
R22,A1-14242. 


Descriptors: *Bangladesh, *Ecosystems, *Micro- 
biological studies, *Path of pollutants, *Phyto- 
plankton, *Vibrio, *Zooplankton, Aquatic bacte- 
ria, Bacteria, Pathogenic bacteria, Public health. 


Vibrio cholerae serogroup O1, the causative agent 
of cholera, is capable of surviving in aquatic envi- 
ronments for extended periods and is considered an 
autochthonous species in estuarine and brackish 
waters. These environments contain numerous ele- 
ments that may effect its ecology. The studies 
reported in this paper examined physical interac- 
tions between V. cholerae O1 and natural plankton 
populations of a geographical region in Bangladesh 
where cholera is an endemic disease. Results 
showed that 4 of 5 clinical V. cholerae O1 strains 
and endogenous bacterial flora were attached pref- 
erentially to zooplankton molts (exuviae) rather 
than to whole specimens. One strain attached in 
approximately equal numbers to both exuviae and 
whole specimens. V. cholerae O1 also attached to 
several phytoplankton species. The results show 
that V. cholerae O1 can bind to diverse plankton 
species collected from an area where cholera is an 
endemic disease, with potentially significant effects 
on its ecology. (Author’s abstract) 

W90-11527 


CONTAMINATED SEDIMENT AS A SOURCE 
OF PCBS IN A RIVER SYSTEM. 

Lund Univ. (Sweden). Dept. of Ecology. 

P. Larsson, L. Okla, S. O. Ryding, and B. Westoo. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 4, p 746-754, April 
1990. 9 fig, 1 tab, 34 ref. 


Descriptors: *Path of pollutants, *Polychlorinated 
biphenyls, *River systems, *Sediment contamina- 
tion, Air-water interfaces, Aroclors, Boundary 
processes, Chemical properties, Deposition, Lake 
sediments, Sedimentation, Solute transport, 
Sweden. 


The transport of PCBs (Aroclor 1242) in the Em 
River system in southern Sweden was governed by 
outflow from sediment in the 26-ha contaminated 
lake. Experiments in the lake revealed that 14 g 
PCBs/d escaped from the sediment, while sedi- 
mentation was 3 g PCB/d. Volatilization of PCBs 
from the lake surface was 0.02 g/d, which was 
considerably higher than the atmospheric fallout 
(<= 0.001 g/d). The majority of the sediment- 
desorbed compounds (80%) remained at the river 
mouth, 60 km downstream, and entered the Baltic 
Sea. Desorption increased the ratio of tetrachloro- 
biphenyls in the water. Transport across the 
water/air interface was higher for trichlorobiphen- 
yls, while atmospheric deposition was dominated 
by pentachlorobiphenyls and hexachlorobiphenyls. 
Therefore, the sediment of the lake acted a source 
of PCBs entering the river system as well as the 
atmosphere. (Author’s abstract) 

W90-11537 


ORGANIC AND TRACE METAL CONTAMI- 
NANTS IN SEDIMENTS, SEAWATER AND OR- 
GANISMS FROM TWO BERMUDAN HAR- 


BOURS. 
Bermuda Biological Station for Research, Ferry 
Reach. 

K. A. Burns, M. G. Ehrhardt, J. MacPherson, J. 

A. Tierney, and G. Kananen. 





Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 9-34, June 19, 
1990. 9 fig, 9 tab, 23 ref. 


Descriptors: *Bermuda, *Bioaccumulation, *Bioin- 
dicators, *Nonpoint pollution sources, *Organic 
pollutants, *Path of pollutants, *Trace metals, 
*Water pollution sources, Benthic fauna, Bivalves, 
Chemical analysis, Copper, Fate of pollutants, Hy- 
drocarbons, Lead, Marine environment, Marine 
sediments, Oil, Oxidation, Polychlorinated biphen- 
yls, Polycyclic aromatic hydrocarbons, Seawater, 
Sediment chemistry, Sediment contamination, Sub- 
tropic zone, Zinc. 


The results of chemical analyses of sediments, sea- 
water and selected organisms collected during an 
Intergovernmental Oceanographic Commission are 
presented. The data show gradients for the trace 
metals Cu, Pb and Zn in sediments, and for petro- 
leum hydrocarbons in sediments and organisms 
related to point and nonpoint source inputs to the 
local harbor waters. Evidence for local sources of 
PAH combustion products and PCBs is presented, 
although no obvious point sources could be identi- 
fied. Methods of the organic analyses were expand- 
ed to provide an estimate of the relative abundance 
of hydrocarbon (HC) oxidation products compared 
to the parent hydrocarbon contaminants. Water 
samples confirmed that the harbors receive inputs 
of low boiling fuel products in addition to deposi- 
tion of fossil fuel combustion products. However, 
the island’s subtropical environment, processes of 
evaporation, tidal flushing and photo-degradation 
are rapid enough to prevent significant accumula- 
tion of light HC’s in the calcareous sand sediments. 
HC’s in sediments were medium and high molecu- 
lar weight residues, while the bivalve and holoth- 
urian ‘indicator’ organisms concentrated the more 
soluble lighter HC and PCB components. The 
database was too small to determine the full poten- 
tial of the benthic feeding holothurians as indica- 
tors of contamination, although they accumulated 
some organic contaminants. Significant propor- 
tions of the HC resides in all samples were present 
as oxygenated reaction products, highlighting the 
need for further research on the bioaccumulation 
and relative bioactivities of the oxidation products. 
(See also W90-11549) (Author’s abstract) 
W90-11548 


PETROLEUM-DERIVED DISSOLVED OR- 
GANIC COMPOUNDS CONCENTRATED 
FROM INSHORE WATERS IN BERMUDA. 
Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 

M. G. Ehrhardt, and K. A. Burns. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 35-47, June 19, 
1990. 1 fig, 5 tab, 29 ref. Deutsche Forschungsge- 
meinschaft Grant EH 39/19-1. 


Descriptors: *Bermuda, *Oil, *Organic pollutants, 
*Path of pollutants, *Water pollution sources, 
Chemical analysis, Dissolved organic carbon, Fate 
of pollutants, Hydrocarbons, Marine environment, 
Organic compounds, Oxidation, Photolysis, Poly- 
cyclic aromatic hydrocarbons, Pyrolysis, Sea- 
water, Subtropic zone. 


In conjunction with the Intergovernmental Ocean- 
ographic Commission, lipophilic dissolved organic 
material was concentrated from Bermuda inshore 
waters by liquid-solid adsorption. Water samplers 
were moored at depths of 1-2 m on the reef plat- 
form and in inland seawater basins. Alkylated 
PAH with minor contributions of unsubstituted 
parent compounds were detected in the basins, 
strongly suggesting a fossil fuel origin. Concentra- 
tions diminishing steeply over a short distance 
between contaminated harbor water and a control 
station suggest a source of limited spatial extension 
for unsubstituted PAH. An even steeper concen- 
tration gradient of alkyl substituted PAH may indi- 
cate their more rapid environmental alteration. 
Thus, predominance of unsubstituted over substi- 
tuted PAH in environmental samples could have 
two causes: a significant contribution of pyrolysis 
products or easier conversion/degradability of sub- 
stituted PAH. Photochemically generated hy- 
droxyl and carbonyl derivatives of alkylbenzenes 
were also measured. Concentrations of hydroxyl 
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derivatives exceeded those of carbonyl derivatives 
in harbor water with a high load of dissolved 
organic material. In waters with lower organic 
carbon load, concentrations of carbonyl deriva- 
tives were essentially similar but concentrations of 
hydroxyl derivatives dropped below the detection 
limit. It is proposed that the total concentration of 
dissolved organic material in the water influences 
the degree of oxidation and thus the composition 
of products formed. Combined concentrations of 
— photo-oxidation products were up to more 
than seven times higher than those of the parent 
hydrocarbons, indicating rapid conversion rates in 
this subtropical environment. These results support 
the need for further assessment of the relative 
toxicities of the reaction products in addition to 
those of the parent hydrocarbon contaminants in 
marine ecosystems. (See also W90-11548) (Au- 
thor’s abstract) 

W90-11549 


CHANGES IN THE BIOCHEMICAL COMPO- 
SITION OF A SUBTROPICAL BIVALVE, ARCA 
ZEBRA, IN RESPONSE TO CONTAMINANT 
GRADIENTS IN BERMUDA. 

Woods Hole Oceanographic Institution, 
Dept. of Biology. 

For primary bibliographic entry see Field SC. 
W90-11552 


MA. 


MEASUREMENT OF PHYSIOLOGICAL EN- 
ERGETICS (SCOPE FOR GROWTH) AND 
CHEMICAL CONTAMINANTS IN MUSSELS 
(ARCA ZEBRA) TRANSPLANTED ALONG A 
CONTAMINATION GRADIENT IN BERMU- 


DA. 

Plymouth Marine Lab. (England). 

For primary bibliographic entry see Field 5C. 
W90-11553 


ANALYSIS OF MACROBENTHIC AND MEIO- 
BENTHIC COMMUNITY STRUCTURE IN RE- 
LATION TO POLLUTION AND DISTURB- 
ANCE IN HAMILTON HARBOUR, BERMUDA. 
Plymouth Marine Lab. (England). 

For primary bibliographic entry see Field 5C. 
W90-11554 


WATER QUALITY BIOASSAYS IN TWO BER- 
MUDAN HARBOURS USING THE CILIATE 
EUPLOTES VANNUS, IN RELATION TO TRI- 
BUTYLTIN DISTRIBUTION. 

Plymouth Marine Lab. (England). 

For primary bibliographic entry see Field 5A. 
W90-11556 


ION TRANSPORT DURING UNSTEADY 
WATER FLOW IN AN UNSATURATED CLAY 
SOIL. 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
For primary bibliographic entry see Field 2G. 
W90-11558 


ADSORPTION OF HEAVY METALS BY SILI- 
CON AND ALUMINUM OXIDE SURFACES 
ON CLAY MINERALS. 

National Chemical Lab. for Industry, Yatabe 
(Japan). 

For primary bibliographic entry see Field 2G. 
W90-11562 


EXCHANGE CAPACITY AND ADSORBED- 
CATION CHARGE AS AFFECTED BY CHLO- 
RIDE AND PERCHLORATE. 

Florida Univ., Gainesville. Dept. of Soil Science. 
For primary bibliographic entry see Field 2G. 
W90-11564 


CATION EXCHANGE ISOTHERMS_ OB- 
TAINED WITH BATCH AND MISCIBLE-DIS- 
PLACEMENT TECHNIQUES. 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
W. J. Bond, and I. R. Phillips. 
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Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 3, p 722-728, May/June 1990. 3 fig, 3 
tab, 35 ref. Australian Water Research Advisory 
Council Project No. 84/164. 


Descriptors: *Cation exchange, *Ion transport, 
*Isotherms, *Path of pollutants, *Soil chemistry, 
*Soil water, *Solute transport, *Water chemistry, 
Calcium, Cations, Chemical analysis, Clays, Fate 
of pollutants, Ion exchange, Laboratory methods, 
Potassium, Sodium, Soil contamination, Soil types. 


In order to predict the transport of reacting solutes 
through soils, it is necessary to quantify their parti- 
tioning between the solution and surface phases. 
Conventional batch techniques for measuring ad- 
sorption isotherms have limitations for many sur- 
face reactions, which may be overcome by using 
miscible-displacement methods. In this study, an 
improved miscible-displacement technique for 
measuring adsorption isotherms was developed 
and its results compared with those from a stand- 
ard batch method for cation exchange in a strongly 
aggregated heavy clay soil. The new technique is 
based on destructive sampling of unsteady, unsatu- 
rated flow experiments and an improved method 
for simultaneously measuring solution-cation and 
exchangeable-cation concentrations. Isotherms 
were obtained by the miscible-displacement 
method for total solution concentrations of be- 
tween 20 and 200 mmol/L from experiments that 
were terminated after 6 to 24 h. These isotherms 
were identical with each other and were also not 
significantly different from those obtained by the 
batch method for both Na-Ca and K-Ca exchange. 
This confirms that exchange equilibrium was 
reached in the miscible-displacement method and 
that this technique is suitable for measuring ex- 
change isotherms. The results also permit some 
observations to be made about the rate of approach 
to equilibrium of ion-exchange reactions in aggre- 
gated soils and the suitability of equilibrium ex- 
change isotherms for application to natural flow 
regimes. (Author’s abstract) 

W90-11565 


COPPER AND CADMIUM EFFECTS ON PO- 
TASSIUM ADSORPTION AND BUFFERING 
CAPACITY. 

Montana State Univ., Bozeman. Dept. of Plant and 
Soil Science. 

J. E. Yang, and O. Skogley. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 3, p 739-744, May/June 1990. 3 fig, 4 
tab, 19 ref. 


Descriptors: *Adsorption, *Cadmium, *Copper, 
*Ion exchange, *Path of pollutants, *Potassium, 
*Soil contamination, *Water chemistry, *Water 
pollution effects, Adsorption kinetics, Buffering, 
Calcium, Chemical analysis, Clays, Fate of pollut- 
ants, Heavy metals, Loam, Magnesium, Mathemat- 
ical equations, Soil chemistry, Temperature effects, 
Trace metals. 


Trace metals have accumulated in many soils from 
application of mine wastes, sewage sludges and 
other residues. Toxic effects of heavy metals on 
plants growing in contaminated soil have been well 
documented, but related effects of heavy metals on 
nutrient availability, e.g., K, are limited. The influ- 
ence of Cu or Cd added as Cl salts was investigat- 
ed on K adsorption kinetics, K buffering capacity, 
and relative distribution of K between solution and 
solid phase. Amsterdam silty clay loam (Typic 
Haploboroll) was equilibrated with H2O (Soil/ 
H20 = 1:10) containing several levels of K and 
three levels of Cu or Cd at 5 and 20 degrees C for 
0.25 to 336 h. The major species of K Cu and Cd 
were K and Cu in the K-Cu system, and K, Cd and 
CdCl in the K-Cd system as calculated by GEO- 
CHEM. The kinetics of K adsorption was best 
described by the Elovich equation. Potassium ad- 
sorption was rapid, occurring in less than 15 min, 
followed by a gradual continuous adsorption. The 
amount of K adsorbed decreased more from Cu 
than from Cd additions. Reaction rate constants 
decreased with increasing Cu and Cd. Potassium 
buffering capacity decrease 20 to 32% and 7 to 
20%, respectively, from addition of 400 mg Cu or 
Cd/kg soil. Copper and Cd changed the distribu- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


tion of K, Ca na Mg between soil and solution. 
Soil-selectivity order for these cations was Ca > 
Mg > K. Additions of Cu and Cd increased ex- 
change-site selectivity for K more than that of Mg 
or Ca, in that order. Potassium-Ca distribution was 
influenced more by Cu and Cd than was K-Mg 
distribution. Results suggest that trace metal con- 
tamination of the soil might influence soil K avail- 
ability by changing K adsorption kinetics, buffer- 
ing capacity and distribution. (Author’s abstract) 


HEAVY METALS IN COAL CARBONIZATION 
WASTEWATER AND THEIR COMPLEXA- 
TION: SOME OBSERVATIONS. 

National Environmental Engineering Research 
Inst., Nagpur (India). 

R. A. Pandey, and A. Kumar. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 1/2, p 31-38, 1990. 2 fig, 5 tab, 11 ref. 


Descriptors: *Coal gasification, *Coal wastes, 
*Heavy metals, *Path of pollutants, *Water pollu- 
tion sources, Coal mining effects, Cobalt, Copper, 
Environmental effects, Freshwater, India, Iron, 
Manganese, Organometals, Phenols, Temperature 
effects, Zinc. 


Effluents from low temperature carbonization, 
high temperature carbonization and producer gas 
plants in India have been found to contain heavy 
metals. The level of metals differ from plant to 
plant, and is attributed to operational conditions of 
carbonization units and quality of coal used. Phen- 
ols and organic bases present in the effluent can 
form organometallic complexes with metal ions 
present. Such complexes are of environmental sig- 
nificance being toxic, mutagenic and teratogenic in 
nature. Low temperature carbonization 
wastewater forms complexes with Fe, Cu and Co, 
however it does not form any complex with Mn 
and Zn. (Author’s abstract) 

W90-11573 


POTENTIAL FUTURE EFFECTS OF CURRENT 
LEVELS OF SULFUR DEPOSITION ON 
STREAM CHEMISTRY IN THE SOUTHERN 
BLUE RIDGE MOUNTAINS, U.S. 

Corvallis Environmental Research Lab., OR. 

M. R. Church, P. W. Shaffer, K. N. Eshleman, and 
B. P. Rochelle. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 1/2, p 39-48, 1990. 3 fig, 1 tab, 35 ref. EPA 
Contract No. 68-03-3246. 


Descriptors: *Acid rain effects, *Blue Ridge 
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Using newly available regional data sets the poten- 
tial for future changes in stream acid neutralizing 
capacity (ANC) was examined for the Southern 
Blue Ridge Province of the U.S. as related to: (1) 
levels of S deposition; (2) retention of S within 
watersheds; (3) current surface water sulfate, and 
(4) potential historical changes in surface water 
chemistry. It is concluded that, although (1) little 
change in surface water chemistry (as affected by 
acidic deposition) has occurred in the region to 
date, and 2 soils are currently retaining a majority 
of atmospherically deposited S, it is likely that 
marked increases in surface water sulfate will 
occur. Such increases could be accompanied by 
significant surface water acidification (loss of 
ANC). (Author’s abstract) 
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Nitric acid is more efficient in acidifying lakes than 
has been generally believed. This is because as 
nitrate loading to lakes increases, the efficiency of 
in-lake nitrate removal decreases markedly. Effi- 
ciencies decrease because algal N requirements are 
exceeded and because denitrification, which be- 
comes important removal process, is not as effi- 
cient as algal removal. Thus, nitrate and the ac- 
companying hydrogen ions accumulate and nitric 
acid becomes an important factor in acidification. 
Data from an experimentally acidified system sug- 
gest that midsummer surface-water nitrate concen- 
trations in excess of only 1 micromole/L indicate 
that algal requirements have been exceeded. While 
1 micromole/L nitrate is not a significant quantity 
in terms of affecting the acidity of the water, it is 
useful as an indicator to identify lakes where algal 
requirements have been exceeded and where fur- 
ther increases in nitric acid loading could lead to 
lake acidification. (Author’s abstract) 
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Because of persistent complaints by downstream 
users about the deterioration of water quality, the 
Bow River waters near Calgary, Alberta, were 
examined for the occurrence and presence of or- 
ganic compounds. The overall water quality was 
determined by studying the effects of reservoir- 
dam, urban, industrial and municipal outfall on the 
river as it enters and leaves the Calgary city limits. 
The reservoir-dam and urban run-off do not affect 
the Bow River water quality. The industrial and 
municipal outfall, although contributing slightly 
higher levels of organic carbon compounds to the 
river, have minimal impact on its water quality. 
This was indicated by the fact that concentrations 
of organic compounds in the river waters leaving 
the Calgary city limits were in the range of those 
for pristine waters of Alberta. Thus, in terms of 
organic compounds, the Bow River water quality 
poses no problem to the downstream users of the 
river. (Author’s abstract) 
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The U.S. Environmental Protection Agency con- 
ducted the National Stream Survey (NSS) to pro- 
vide unbiased estimates of the numbers and distri- 
bution of acidic and low acid neutralizing capacity 
streams in the Mid-Atlantic and Southeastern 
United States. The NSS employed a probability 
sample of 500 stream reaches to represent a target 
population of 64,300 stream reaches in the study 
area. All NSS samples were screened for acid mine 
drainage (AMD) influences, and population esti- 
mates of the regional extent of AMD impacts were 
made. Almost 10% of the stream reaches in the 
Northern Appalachians subregion were acidic 
during spring baseflow due to AMD. In the entire 
NSS, an estimated 4590 km (+/-1670) of streams 
(2% of the total NSS length) were acidic due to 
AMD and another 5780 km (+/-2090) of streams 
were strongly impacted, but not acidic. In subre- 
gions of the NSS with observed mine drainage 
effects, roughly the same number of streams were 
acidic during spring baseflow due to AMD as to 
acidic deposition. The population estimates of mine 
drainage impact made in the NSS were similar to 
estimates made in previous surveys that attempted 
to census all of the streams in coal producing areas. 
These results demonstrate that a statistically based 
stream survey is a useful tool for evaluating region- 
al water quality. (Author’s abstract) 
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This work deals primarily with data from 894 
Swedish lakes. The following parameters are dis- 
cussed: Hg and Se concentrations and Hg quantity 
in the mor layer reflecting the atmospheric deposi- 
tion of Hg and Se, Hg and S emissions deposition 
from Swedish and continental sources, precipita- 
tion, Hg in pike, lake area, lake mean depth, pH, 
color, alkalinity, hardness, S and chloride in lake 
water. The results are focused on geographical 
variations and statistical correlations for the Hg- 
content in 1-kg pike (FHg), and on computer simu- 
lations to get insights and data on the linkages 
between various historical Hg emissions and FHg. 
The results indicate that increased FHg values may 
be attributed to atmospheric emissions of Hg and 
to acid rain. Southern Sweden is significantly influ- 
enced by continental Hg emissions. East Germany, 
Great Britain, West Germany and Poland seem to 
have contributed with the largest foreign Hg 
amounts in the Swedish mor layer and consequent- 
ly to increased Hg concentrations in Swedish fish. 
Calculations show about 10,300 Swedish lakes with 
FHg > 1 mg Hg/kg (the Swedish blacklisting 
limit). Computer simulation projections were made 
of the results upon FHg levels of significantly 
reducing atmospheric depositions of Hg and S. 
Reductions of S would be beneficial primarily for 
lakes in southern Sweden. About 50% of the ele- 
vated levels of Hg in Swedish pike in the 1980s 
may be linked to Swedish Hg emissions during the 
last 100 yr, about 10-15% could be attributed to 
foreign Hg emissions and 35-40% to acid rain. 
There is a long lag phase between emission reduc- 
tion and reduction of FHg. The known, major 
Swedish emissions of Hg have already been signifi- 
cantly reduced, but new point sources of Hg have 





appeared. There has been a significant change in 
the character of the Hg emissions during the last 
decades. High FHg values in fish in Swedish lakes 
will be a major environmental problem for decades 
to come. (Author’s abstract) 
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The transport of arsenic out of contaminated sedi- 
ments by three burrowing organisms was exam- 
ined; Nereis succinea, Macoma balthica and Mi- 
crura leidyi. All three species caused measurable 
flux of arsenic out of the sediment no flux was 
measurable in the absence of infauna. Arsenic re- 
leased from the sediment was primarily arsenate 
and arsenite, with trace amounts of methylated 
arsenic compounds. Nereis and Micrura were ap- 
proximately equal at facilitating arsenic flux on a 
per individual basis while Macoma was less than 
half as active. On a weight basis, however, Mi- 
crura was over five times more active than Nereis 
and > than 25 times as great as Macoma. Macoma 
in contaminated sediment increased their arsenic 
body burdens by a factor of approximately 50, 
much greater than either Nereis or Micrura. When 
relative activities and potential for trophic transfer 
are considered, smaller active organisms may be 
more important as facilitators of direct flux to the 
water column but larger, less active, benthic orga- 
nisms contribute more to uptake of contaminants 
through food chain pathways. (Author’s abstract) 
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Streams and lakes in the eastern United States have 
been often cited as susceptible to the effects of 
acidic precipitation. Two adjacent watersheds in 
the Adirondack Mountains, New York, were sam- 
pled in late summer in the years 1983 to 1985. The 
principal advantage of the study is the continuity 
of sampling the same sites under similar conditions 
for three consecutive years. Measurements were 
made of pH, specific conductance, and concentra- 
tions of 19 elements by plasma emission spectros- 
copy. Concentrations of chloride, nitrate, and sul- 
fate ions were measured by high performance 
liquid chromatography (HPLC) in the samples 
taken in 1985. Results showed that streams in the 
Cold River and Chubb River watersheds were less 
acidic than rainfall, and that they contained sub- 
stantial, but not unusual, concentrations of calcium 
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and magnesium, probably from reactions with 
limestone. Small concentrations of aluminum and 
iron were found but the other elements measured 
were not present in concentrations greater than the 
detection limits. The ionic content of the streams 
may be described nearly completely in terms of 
H(+), Ca(++), Mg(++), Cl(-), NO3(-), and 
O4(--). (Vernooy-PTT) 
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The knowledge of the concentration in fresh 
waters of certain metals and metailiods, collective- 
ly known as heavy metals is today seen as a 
priority target in industrialized countries, because 
of their toxicity. The goal of this study was to 
determine the presence of heavy metals in the 
waters of the province of Valladolid (Spain). Con- 
centrations of mercury (Hg), chromium (Cr), zinc 
(Zn), copper (Cu), cadmium (Cd), and lead (Pb) 
were determined, and all values were within 
normal ranges. A diagnostic study was carried out 
of the speciation of Zn, Pb, Cd and Cu in the 
waters of the main industrial center of the prov- 
ince, the town of Valladolid (population 400,000). 
Higher concentrations of Zn corresponded to the 
site immediately downstream of the town. The 
metal always appeared distributed between the dis- 
solved state and the suspended matter. In many of 
the examined sites, the cadmium concentrations 
found were lower than the detection limit of the 
analytical technique. In the rest of the cases the 
cadmium presence did not follow any fixed rule, 
and appeared almost totally in the dissolved state 
as labile species in the same way as the chemically 
similar zinc. All the results found for Pb were 
lower than the maximum allowed, the highest 
being the ones at site immediately downstream 
from town. With respect to its speciation, lead was 
found mainly in the suspended matter. Copper was 
found in values very inferior to the maximum 
legislated. Its speciation trend is similar to the one 
for the lead. It was concluded that the heavy 
metals do not present a serious pollution problem 
in the waters of the province of Valladolid, even in 
its more polluted zone. All values lay within Span- 
ish maximum allowable limits. Distribution of the 
metals in several categories, according to the 
Nurnberg scheme, is also discussed. (VerNooy- 
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Photochemistry of the herbicide 3,5-dibromo-4-hy- 
droxybenzonitrile (bromoxynil) was investigated 
using a narrow band of ultraviolet radiation at 313 
nm. Ultraviolet absorption spectrometry of 7.8 mi- 
cromolar bromoxynil in water without and with 
soil fulvic acids (FAs) (50.0 mg/L) showed that 
FAs exerted a several fold additive effect on the 
spectrum of bromoxynil. Aqueous phase photor- 
eactions of 7.8 micromolar bromoxynil in water in 
the absence (pH 60. to 7.0) and presence of 5, 10, 
15, 20, 40, 45, 60 and 100 mg/L FAs (pH 5.5 to 
6.5) were carried out at 313 nm. For instance, for 
15 minutes photolysis time, as the amount of FAs 
increased the rate of the photodestruction of bro- 
moxynil decreased. The first-order photolytic 
transformation rate constants for bromoxynil in the 
presence of 5 to 100 mg/L were in the range of 
0.001052 (+ /-0.000011) to 0.000083 (+ /-0.000006) 
per second, the intensity of light at 313 nm ranged 
from 3.70 to 3.80 microeinsteins/L/second. The 
light screening factor at lambda = 313 nm along 
with the intensity of light and photolytic transfor- 
mation rate constant data were used to determine 
the spectral response function for bromoxynil in 
water containing various amounts of soil FAs. The 
experimentally determined spectral response func- 
tion values at lambda = 313 nm together with the 
solar irradiance data available in tabulated form in 
the literature assisted the calculation of the sun- 
light indirect photodegradation half-lives of bro- 
moxynil in aquatic systems containing soil FAs. 
For example, in summer, the sunlight indirect pho- 
todegradation half-lives of 7.8 micromolar bromox- 
ynil in aquatic environments containing 5, 10, 15, 
20, 40, 45, 60 and 100 mg/L would be 1.99 (+/- 
0.02), 2.02 (+/-0.02), 2.17 (+/-0.02), 2.76 (+/- 
0.04), 3.48 (+/-0.07), 4.06 (+/-0.06), 5.03 (+/- 
0.09) and 17.60 (+/-1.33) minutes, respectively. 
The photoproducts of bromoxynil were identified 
as 3-bromo-4-hydroxybenzonitrile and 4-hydroxy- 
benzonitrile by gas chromatography/mass spec- 
trometry. (Author’s abstract) 
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This program investigated in situ biological degra- 
dation as a remedial treatment technique at a US 
Air Force Base in Texas. The site had been previ- 
ously used as a disposal pit for chromium electro- 
plating sludges and wastes from 1940 to 1955. The 
site was used again as a chemical disposal pit until 
1966 and received chlorinated hydrocarbon clean- 
ing compounds, cresols, acid sludges, and cyanide 
wastes. Soil and groundwater samples from the site 
were characterized regarding microbial popula- 
tions and presence or absence of priority pollutant 
xenobiotics and petroleum hydrocarbon compo- 
nents. Time-series analysis of replicate nutrient- 
amended microcosms after approximately 1, 25, 50 
and 100 days permitted aerobic and anaerobic deg- 
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radation rate evaluation. Microcosm integrity was 
demonstrated throughout the experiment by ob- 
serving appropriate dissolved oxygen, pH, oxida- 
tion/reduction potential, and sterile/viable condi- 
tions. Gas chromatographic analysis and ratios of 
straight-chain and isoprenoid components clearly 
demonstrated that aerobic conditions were pre- 
ferred for degradation of aliphatic and aromatic 
petroleum hydrocarbons. Electron capture gas 
chromatographic analyses and purge-and-trap gas 
chromatographic-mass spectrometric analyses of 
lower molecular weight chlorinated species dem- 
onstrated that anaerobic conditions were required 
to promote significant degradation of these compo- 
nents. Some evidence of lower molecular weight 
chlorinated species generation due to microbial 
and abiotic processes was also observed. (Author’s 
abstract) 
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Investigations of 51 wells of one of the Berlin 
water works, and of the respective catchment area, 
revealed that some wells were contaminated with 
trichloroethene and to a lesser degree with tetrach- 
loroethene. A third chlorinated hydrocarbon, cis- 
1,2-dichloroethene, was also identified in the water 
of polluted wells, although it had never been used 
as a solvent in the catchment area. With increasing 
distance from the sources of pollution, an increase 
of concentrations of cis-1,2-dichloroethene and 
vinyl chloride was observed while the concentra- 
tion of tetra-, and trichloroethene decreased. Possi- 
ble biodegradation/dechlorination reactions were 
studied in laboratory incubation tests. In one series, 
wastewater from an industrial user of chlorinated 
hydrocarbons, containing mainly tetrachloroeth- 
ene, was purged with inert gas and then tetrachlor- 
oethene was added again up to 50 mg/L. The test 
solution was divided and put in completely filled 
gas-tight sealed vials which were stored in the dark 
at 8 C. The degradation periods of tetrachloroeth- 
ene and of trichloroethene were in the range of 
several days. In a second parallel series, the 
wastewater was also subjected to sterile filtration 
before adding tetrachloroethene. No transforma- 
tion of tetrachloroethene could be observed. In the 
third series, non-sterile groundwater polluted with 
chlorinated hydrocarbons was mixed with 
wastewater at a ratio of 9:1 and incubated at 21 C. 
After 61 days under anaerobic conditions, a com- 
plete transformation of tetrachloroethene and 
trichloroethene to cis-1,2-dichloroethene and then 
to vinyl chloride could be observed. After 61 days, 
the concentration of vinyl chloride itself had de- 
creased. Results demonstrate the necessity of de- 
termining not only the concentration of primary 
pollutants but the concentrations and mass flow of 
the metabolites formed in soil and groundwater 
after an accident in order to evaluate the potential 
hazards involved. (VerNooy-PTT) 
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Two long-term sewage sludge experiments were 
conducted at Luddington and Lee Valley Experi- 
mental Horticulture Stations (Scotland), about 100 
km apart and on different soil types. Sewage 
sludges highly contaminated with chromium (Cr), 
copper (Cu), nickel (Ni) or zinc (Zn) and a rela- 
tively uncontaminated sludge were applied at both 
sites at the same rates and metal contents in 1968. 
The Cr-rich sludge also had a high cadmium (Cd) 
content. Plot soils were sampled in 1972, 1976, 
1981, and 1985, and total and extractable metal 
contents determined. Metals added in sewage 
sludge may change their form but persist in soils in 
an extractable and plant available form for many 
years. There was little difference in soil extractable 
contents or plant uptake of Cu and Zn whether 
sludge was applied as one single application or as 
its equivalent in four separate annual applications 
of one quarter the amount. The percentages of the 
total chromium contents extractable by both ethyl- 
enediamine tetraacetic acid (EDTA) and acetic 
acid were small; this was reflected in a low uptake 
of Cr by pasture herbage species ( < 0.3 mg Cr/kg 
DM). (Author’s abstract) 
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One day after application, urea-N remaining in the 
floodwater and determined as water-soluble nitro- 
gen (urea-N + ammonium-N) was used to calcu- 
late the potential nitrogen loss from lowland rice 
soils. Actual N loss was calculated from 15-N 
balance measurements using forced air exchange 
(airflow rate: 20 L/min) in greenhouse pots. Con- 
ditions for variable potential N loss were created 
by manipulating the method of urea application 
and duration of presubmergence or by selecting 
soils with diverse cation exchange capacities 
(CEC). Potential N loss tended to be lower than 
actual N loss; the differences were, however, non- 
significant. The method of urea application that led 
to the lowest potential N loss from a Guthrie silty 
clay loam (Typic Fragiaquult) also led to the least 
15-N loss and vice-versa (r = 0.91, P = 0.01). 
Duration of presubmergence did not alter the rela- 
tionship between potential and actual N loss al- 
though it influenced the rate of urea hydrolysis in 
floodwater. The primary dependence of actual N 
loss on water-soluble N was maintained in soils 
differing in CEC (r = 0.83, P = 0.01). The asso- 
ciation between potential and actual N loss was 
closer for high-CEC soils (> or = 20 cmol (+)/ 
kg soil, r = -0.91) than for low-CEC soils (< 20 
cmol (+)/kg soil, r = 0.85). Ammonia volatiliza- 
tion could be more closely predicted by potential 
N loss than could apparent denitrification. Results 
suggest that potential N loss calculated from one- 
time determination of water-soluble N in floodwa- 
ter can be a good index of actual N loss from 
flooded, puddled rice soils. Notable exceptions are 
to be expected for soils in which water-soluble N 
gets lost from floodwater either before (soils with 
fast urea hydrolysis in floodwater) or after (soils 
with steady leaching) determinations of potential N 
loss. (See also W90-11631) (Author’s abstract) 
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FATE OF UREA-N IN FLOODWATER: II. IN- 
FLUENCE ON N_ USE EFFICIENCY AND 
GRAIN YIELD RESPONSE OF RICE. 
International Fertilizer Development 


Center, 
Muscle Shoals, AL. 


J. C. Katyal, and A. M. Gadalla. 
Plant and Soil PLSOA2, Vol. 121, No. 1, p 31-39, 
January 1990. 1 fig, 4 tab, 20 ref. 


Descriptors: *Crop yield, *Fertilizers, *Flood irri- 
gation, *Nitrogen removal, *Nutrient transport, 
*Path of pollutants, *Rice, *Soil-water-plant rela- 
tionships, *Ureas, Cation exchange, Fertilization, 
Floodwater, Leaching, Nitrogen. 


A transplanted crop of IR36 rice (Oryza sativa L.) 
was grown in green house pots on three different 
soils (cation exchange capacity (CEC) 5 to 62 nmol 
(as Na(+)/kg soil) in two different experiments. 
Efficiency of 15-N-labeled urea incorporated into 
presubmerged wet soils was compared with that of 
15-N-urea broadcast on dry soils (arid-dry soil, 
moisture content 40 to 50 g/kg soil) followed by 
submergence and puddling. With wet soil applica- 
tion, 15-N loss varied between 35% and 50%, 
whereas it was less than 20% with dry soil applica- 
tion. 15-N loss increased with an increase in the 
rate of N applied and a fall in soil CEC, especially 
with wet soil applications. Variations in the 15-N 
loss followed the buildup of water-soluble N (urea- 
N + ammonium-N) in floodwater, i.e., the poten- 
tial N loss. Lack of correlation between 15-N loss 
and potential N loss with dry soil application was 
attributed to increased susceptibility to nitrifica- 
tion-denitrification of urea deep-placed by infiltrat- 
ing water. Data on N loss were consistent with the 
finding of N use efficiency. Whether measured by 
grain yield response, N uptake, apparent recovery, 
or 15-N recovery, a striking improvement in N use 
efficiency occurred when urea was applied to dry 
soil prior to submergence instead of to puddled 
wet soils. As the duration of submergence between 
urea application to dry soil and transplanting was 
increased from 0 to 7 days, improvement in 15-N 
recovery by plant and accompanying grain yield 
response decreased. On an overall basis, this green- 
house research has demonstrated the principle that 
total N loss from rice fields is predominantly con- 
trolled by the proportion of applied urea entering 
the floodwater. The research also provides basic 
information on improving current N management 
practices in irrigated lowland rice culture. (See 
also W90-11630) (Author’s abstract) 
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RADIOCAESIUM AND PLUTONIUM CON- 
CENTRATIONS IN MYTILUS EDULIS (L.) 
AND POTENTIAL DOSE IMPLICATIONS FOR 
IRISH CRITICAL GROUPS. 

Department of Fisheries and Forestry, Castlek- 
nock (Ireland). Fisheries Research Centre. 

For primary bibliographic entry see Field 5A. 
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LAGRANGIAN-EULERIAN METHOD WITH 
ZOOMABLE HIDDEN  FINE-MESH AP- 
PROACH TO SOLVING ADVECTION-DISPER- 
SION EQUATIONS. 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

G. T. Yeh. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1133-1144, June 1990. 6 fig, 35 ref. Con- 
tract DE-AC05-840R21400. 


Descriptors: *Advection, *Dispersion, *Ground- 
water movement, *Mathematical equations, *Path 
of pollutants, *Solute transport, Lagrangian-Euler- 
ian method, Numerical dispersion. 


A Lagrangian-Eulerian method with zoomable 
hidden fine-mesh approach (LEZOOM), that can 
be adapted with either finite element or finite dif- 
ference methods, was used to solve the advection- 
dispersion equation. The approach was based on 
automatic adaptation of zooming a hidden fine 
mesh in regions where the sharp front was located. 
Application of LEZOOM to four bench mark 
problems indicated that it can handle the advec- 
tion-dispersion/diffusion problems with mesh 
Peclet numbers ranging from 0 to infinity and with 
mesh Courant numbers well in excess of 1. Diffi- 
culties that can be resolved with LEZOOM in- 
clude numerical dispersion, oscillations, the clip- 
ping of peaks and the effect of grid orientation. 





Nonuniform grid as well as spatial temporally vari- 
able flow pose no problems with LEZOOM. Both 
initial and boundary value problems can be solved 
accurately. It was shown that, although the mixed 
Lagrangian-Eulerian (LE) approach (LEZOOM 
without zooming) also produces excessive numeri- 
cal dispersion as the upstream finite element (UFE) 
method, the LE approach is superior to the UFE 
method. (Author’s abstract) 

W90-11642 


APPLICATION OF THE STEFAN-MAXWELL 
EQUATIONS TO DETERMINE LIMITATIONS 
OF FICK’S LAW WHEN MODELING ORGAN- 
IC VAPOR TRANSPORT IN SAND COLUMNS. 
Geological Survey, West Trenton, NJ. 

A. L. Baehr, and C. J. Bruell. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1155-1163, June 1990. 6 fig, 9 tab, 18 ref. 


Descriptors: *Ficks Law, *Groundwater pollution, 
*Model studies, *Organic compounds, *Path of 
pollutants, *Stefan-Maxwell equation, Sand, Vapor 
transport. 


The organic component of the vapor phase of a 
porous medium contaminated by an immiscible 
organic liquid can be significant enough to violate 
the condition of a dilute species diffusing in a bulk 
phase assumed by Fick’s Law. The Stefan-Maxwell 
equations provide a more comprehensive model 
for quantifying steady state transport for a vapor 
phase composed of arbitrary proportions of its 
constituents. The application of both types of 
models to the analysis of column experiments dem- 
onstrates that use of a Fickian-based transport 
model can lead to significant overestimates of soil 
tortuosity constants. Further, the physical displace- 
ment of naturally occurring gases (e.g. O2), pre- 
dicted by the Stefan-Maxwell model but not by 
application of Fick’s Law, can be attributed im- 
properly to a sink term such as microbial degrada- 
tion in a Fickian-based transport model. (Author’s 
abstract) 

W90-11644 


SEDIMENT-WATER INTERACTION IN A 
SMALL STREAM: ADSORPTION OF 137CS BY 
BED LOAD SEDIMENTS. 

Utah Univ., Salt Lake City. Dept. of Geology and 
Geophysics. 

T. E. Cerling, S. J. Morrison, R. W. Sobocinski, 
and I. L. Larsen. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1165-1176, June 1990. 11 fig, 4 tab, 22 ref. 
Contract DE-AC05-840R21400. 


Descriptors: *Bed load, *Path of pollutants, *Ra- 
dioactive wastes, *Sediment-water interfaces, 
*Streams, Adsorption, Nuclear powerplants, Pollu- 
tion load, Sediment contamination, Tennessee. 


The interaction between dissolved solutes and sta- 
tionary bed load sediments in White Oak Creek, 
east Tennessee, were described. Irreversible ad- 
sorption of 137Cs by bed load sediments of White 
Oak Creek, a small gravel-bottomed riffle-and-pool 
stream that is affected by discharge from a nuclear 
facility, was intensively studied to characterize 
sediment-water interaction. Adsorption and de- 
sorption measurements in stream water show that 
adsorption was essentially irreversible, with no 
measurable desorption taking place during 6 years 
of exposure to stream water. The irreversible ad- 
sorption rate constant for 137Cs for 2-4 mm gravel 
was .002/s. The adsorption rate constant is directly 
proportional to surface area and is related to min- 
eralogy so that the adsorption rate constant for 
shale is much higher than for chert or limestone 
(<.001/s). Newly deposited, uncontaminated sedi- 
ment quickly became contaminated by 137Cs in 
White Oak Creek. Even though 137Cs was strong- 
ly adsorbed, measurable contamination to 20 cm 
depth in 64 days indicated that significant under- 
flow took place and resulted in the exchange of 
about 40 pore volumes of water per day. The 
measured adsorption rate constant was used to 
estimate a vertical dispersivity for underflow of 
about 1 sq cm/s. Vertical dispersivity was prob- 
ably induced by horizontal flow and was not di- 
rectly related to net vertical flow. Such a high 
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amount of sediment-water interaction results in 
much greater contamination of sediments by 
highly adsorptive ions than is possible without 
significant underflow and exchange of pore fluids. 
(See also W90-11646) (Author’s abstract) 
W90-11645 


SEDIMENT TRANSPORT IN A SMALL 
STREAM BASED ON 137CS INVENTORIES OF 
THE BED LOAD FRACTION. 

Utah Univ., Salt Lake City. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2J. 
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ONE-DIMENSIONAL SOLUTE TRANSPORT 
TIAL WELL- 
: APPLICATION 


Stanford Univ., CA. Dept. of Civil Engineering. 
Cc. Vv. Chrysikopoulos, P. V. Roberts, and P. K. 
Kitanidis. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1189-1195, June 1990. 5 fig, 1 tab, 38 ref. 


Descriptors: *Dispersion, *Groundwater move- 
ment, *Injection wells, *Model studies, *Porous 
media, *Solute transport, *Waste disposal wells, 
*Water pollution treatment, Advection, Aquifers, 
In situ tests, Monitoring wells, Well recirculation. 


A solute transport model incorporating well-to- 
well recirculation was developed to facilitate the 
interpretation of pilot-scale field experiments con- 
ducted for the evaluation of a test zone chosen for 
in situ restoration studies of contaminated aquifers, 
where flow was induced by recirculation of the 
extracted fluid. A semianalytical and an approxi- 
mate analytical solution were derived for the one- 
dimensional advection-dispersion equation for a 
semi-infinite medium under local equilibrium con- 
ditions, with a flux-type inlet boundary condition 
accounting for solute recirculation between the 
extraction-injection well pair. Solutions were ob- 
tained by taking Laplace transforms to the equa- 
tions with respect to time and space. The semiana- 
lytical solution was presented in Laplace domain 
and required numerical inversion, while the ap- 
proximate analytical solution was given in terms of 
a series of simple nested convolution integrals 
which were easily determined by numerical inte- 
gration techniques. The applicability of the well- 
to-well recirculation model was limited to field 
situations where the actual flow field is one-dimen- 
sional or where an induced flow field is obtained 
such that the streamlines in the neighborhood of 
the monitoring wells are nearly parallel. However, 
the model is fully applicable to studies of solute 
transport through packed columns with recircula- 
tion under controlled laboratory conditions. The 
model successfully simulates tracer breakthrough 
responses at a field solute transport study, where 
an induced flow field superimposed on the natural 
gradient within the confined aquifer was created 
by a well pair with extraction to injection rates of 
10:1.4. (Author’s abstract) 
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THERMOHYDROLOGIC CONDITIONS NEAR 
HIGH-LEVEL NUCLEAR WASTES’ EM- 
PLACED IN PARTIALLY SATURATED FRAC- 
TURED TUFF: I. SIMULATION STUDIES 
WITH EXPLICIT CONSIDERATION OF FRAC- 
TURE EFFECTS. 
— Univ., Berkeley. Lawrence Berkeley 
For primary bibliographic entry see Field SE. 
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THERMOHYDROLOGIC CONDITIONS NEAR 
NUCLEAR 


HIGH-LEVEL WASTES’ EM- 
PLACED IN PARTIALLY SATURATED FRAC- 
TURED TUFF: Il. EFFECTIVE CONTINUUM 
APPROXIMATION. 
California Univ., Berkeley. Lawrence Berkeley 
Lab. 

For primary bibliographic entry see Field 5E. 
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TRANSPORT IN HETEROGENEOUS POROUS 
FORMATIONS: SPATIAL MOMENTS, ERGO- 
DICITY, AND EFFECTIVE DISPERSION. 
Tel-Aviv Univ. (Israel). Faculty of Engineering. 
G. Dagan. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1281-1290, June 1990. 6 fig, 29 ref. 


Descriptors: *Dispersion coefficient, *Groundwat- 
er movement, *Groundwater pollution, *Mathe- 
matical analysis, *Path of pollutants, *Permeabil- 
ity, *Solute transport, *Velocity, Convection, Spa- 
tial moments. 


Transport of inert solutes in natural porous forma- 
tions is dominated by convection and the large- 
scale heterogeneity of permeability. A solute body 
inserted in the formation spreads because of the 
variation of velocity among and along the stream 
tubes which cross the plume. With neglect of the 
slow effect of pore-scale dispersion, the solute par- 
ticles preserve their initial concentration, but the 
body as a whole spreads in an irregular manner. 
The transport theory, based on representation of 
permeability and velocity as random space func- 
tions, can predict the expected value and variance 
of concentration but, under the above conditions, 
the coefficient of variation may be large. In con- 
trast, the spatial moments of the solute body are 
less susceptible to uncertainty, depending on the 
transverse dimensions of the plume and on the 
travel time. The first and second spatial moments 
are regarded as random functions of time, and their 
expected value and variance are derived in terms 
of the velocity field. The moments are assumed to 
satisfy the ergodic hypothesis if their coefficients 
of variation are negligible. The conditions which 
ensure the fulfillment of this requirement were 
examined. The ‘effective dispersion coefficients’ 
were defined with the aid of the spatial moments 
and were shown to generally depend on the initial 
size of the solute body and on travel time. The 
results were illustrated by an analytical solution of 
transport in a stratified formation with the average 
velocity parallel to the bedding. (Author’s ab- 
stract) 
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SOLUTE TRANSPORT IN AGGREGATED 
MEDIA: feng i SIZE DISTRIBUTION 
AND MEAN RAD 

Environmental oad Lab., Athens, GA. 

F. K. Fong, and L. E. Mulkey. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1291-1303, June 1990. 8 fig, 5 tab, 27 ref. 


Descriptors: *Aggregates, *Groundwater move- 
ment, *Groundwater pollution, *Model studies, 
*Path of pollutants, *Soil contamination, *Solute 
transport, Flow system, Mass transfer coefficient. 


An aggregate model was employed to study the 
effects of aggregate size distribution (ASD) on 
solute transport in a column. Instantaneous local 
sorption equilibria and nondegradation were as- 
sumed. The aggregate model was solved using an 
effective new iterative numerical scheme. Three 
ASDs from the literature were used in the calcula- 
tions. The effects of aggregate size and size distri- 
bution can not be separated and are influenced by 
the flow regimes of the system. A mean variance 
radius was derived which depends on the internal 
diffusion and mass transfer coefficient of the aggre- 
gates. It provided the best approximation among 
other types of mean aggregate radii used in the 
literature. Multiple mean variance radii should be 
used to represent the ASDs. (Author’s abstract) 
W90-11656 


SEDIMENT CORE CHRONOLOGY AND SEDI- 
MENTATION IN COASTAL BASINS OF 
GEORGIAN BAY. 

Department of Fisheries and Oceans, Burlington 
(Ontario). 

M. G. Johnson, S. E. George, and L. R. Cuip. 
Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 3-10, 1990. 3 fig, 2 tab, 23 ref. 
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Sedimentation, Tributaries. 


In order to estimate temporal trends in metal loads 
to sediments from tributary rivers and precipitation 
in the coastal zone areas of the Georgian Bay, 
sedimentation rates were measured in sediment 
core samples from the region, using the Pb210 
method. In general, rises in stable Pb and weed 
pollen substantiated Pb210 chronology. Sedimenta- 
tion rates were not sufficiently high to take advan- 
tage of the DDT rise as a specific and reliable 
timecheck. Mass sedimentation rates averaged 21 
mg sq cm per year in the coastal zone (1,100 sq km 
in area), which is about four times greater than 
rates in offshore basins (3,500 sq km in area) re- 
ported earlier. The results indicate the importance 
of sedimentation in the coastal zone relative to 
offshore basins and they will facilitate the estima- 
tion of temporal trends in metal inputs and concen- 
trations in rivers and coastal waters of Georgian 
Bay. (Author’s abstract) 

W90-11658 


ORGANOCHLORINE CONTAMINANTS IN 
DUCK POPULATIONS OF WALPOLE 
ISLAND. 

Windsor Univ. (Ontario). Great Lakes Inst. 

C. E. Hebert, G. D. Haffner, I. M. Weis, R. Lazar, 
and L. Montour. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 21-26, 1990. 5 fig, 1 tab, 21 ref. 


Descriptors: *Bioaccumulation, *Chlorinated hy- 
drocarbons, *Ducks, *Path of pollutants, *Wet- 
lands, Biological studies, Canada, Deltas, Fate of 
pollutants, Food chains, Great Lakes, Islands, St 
Clair River Delta, Water pollution effects. 


The uptake of organochlorine compounds in liver 
and muscle tissues of resident and migratory ducks 
of Walpole Island in the St. Clair River delta, 
Ontario, Canada, was studied during 1986. Liver 
concentrations of octachlorostyrene (115 micro- 
grams/kg), hexachlorobenzene (30 micrograms/ 
kg), and pentachlorobenzene (1.5 micrograms/kg) 
were elevated in resident duck populations relative 
to migratory populations (56, 8.7, and 0.4 micro- 
grams/kg, respectively). Comparison of residue 
concentrations in resident open water ducks (red- 
heads) with resident marsh ducks (mallards) indi- 
cated there was no significant difference (P>0.10) 
between the two species. The exposure of resident 
duck populations suggests that the transport and 
fate of organochlorinated compounds in the 
Huron-Erie corridor are being regulated by physi- 
cal and biological properties of the delta area. Low 
level discharges of persistent, bioaccumulating 
compounds into the upstream waters can result in 
an increasing concentration of these substances in 
the wetland area and in the associated food web. 
(Author’s abstract) 

W90-11659 


MEASURES OF FLOW VARIABILITY AND A 
NEW FLOW-BASED CLASSIFICATION OF 
GREAT LAKES TRIBUTARIES. 

Heidelberg Coll., Tiffin, OH. Water Quality Lab. 
For primary bibliographic entry see Field 2E. 
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MODELING THE SPATIAL DISTRIBUTION 
OF SEVEN HALOCARBONS IN LAKE ST. 
CLAIR IN JUNE 1984 USING THE TOXFATE 
MODEL. 

National Water Research Inst., Burlington (Ontar- 
io). Lakes Research Branch. 

E. Halfon, T. J. Simons, and W. M. Schertzer. 
Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 90-112, 1990. 11 fig, 8 tab, 27 ref. 


Descriptors: *Computer models, *Halogenated hy- 
drocarbons, *Path of pollutants, *Water pollution, 
Canada, Chemical wastes, Hydrologic models, 
Lake management, Lakes, Mathematical models, 
Model studies, Toxic wastes, Water circulation. 


The distribution of toxic chemicals in the Great 
Lakes is an important environmental issue. Com- 


puter simulation of the spatial distribution and fate 
of the deleterious chemicals is a useful endeavor 
considering the potential risks of chemical spills in 
the environment and potential danger to water 
resources. The TOXFATE model, coupled with a 
hydrodynamic model, was used to simulate/pre- 
dict the fate of seven volatile halocarbon contami- 
nants: bromodichloromethane, carbon tetrachlo- 
ride, chloroform, Freon 12, 1,1,1-trichloroethane, 
trichloroethylene, and tetrachloroethylene in Lake 
St. Clair, Ontario, Canada. The model was driven 
by estimated contaminant loads and meteorological 
data during May and June 1984 and simulations 
were compared with data collected at 51 lake 
stations on 18-21 June 1984. The contaminant data 
collection is only a snapshot of an event continu- 
ously taking place in the lake, mainly the flow of 
organics from the St. Clair River into the lake and 
on to the Detroit River. The model was successful- 
ly verified by comparing predicted and observed 
relative amounts of the seven halocarbons in the 
lake during the 4-day period. Good correspond- 
ence was derived for both the spatial distribution 
of chemicals and for predicted concentrations. The 
model performance provides confidence for appli- 
cation as a management tool for prediction of the 
distribution of toxic contaminants resulting from 
accidental chemical spills in this lake. The fate 
model performance is dependent on the accurate 
description of the lake circulation by a two-dimen- 
sional hydrodynamic model. (Author’s abstract) 
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CONTAMINANT RESIDUES IN THE BLOAT- 
ER (COREGONUS HOYi) OF LAKE MICHI- 
GAN, 1969-1986. 
National Fisheries Research Center-Great Lakes, 
Ann Arbor, MI. 
R. J. Hesselberg, J. P. Hickey, D. A. Nortrup, and 
W. A. Willford. 
Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 121-129, 1990. 6 fig, 1 tab, 35 ref. 


Descriptors: *Bioaccumulation, *Biological stud- 
ies, *Chubs, *Halogenated pesticides, *Lake 
Michigan, *Path of pollutants, *Toxic wastes, 
*Water pollution effects, DDD, DDE, DDT, Diel- 
drin, Fish, Fish diets, Polychlorinated biphenyls. 


Many potentially hazardous chemicals used in the 
past and present in agriculture, in industry, and in 
metropolitan areas have entered the Great Lakes 
basin. In response to concerns about the high 
bioaccumulation potential and toxicity of persistent 
contaminants in fish, a program was begun in the 
late 1960s to monitor organochlorine residues in 
Great Lakes fishes. The bloater (Coregonus hoyi) 
was one of the species studied because it was 
native, relatively nonmigratory and commercially 
important, and fed primarily on zooplankton and 
other small crustaceans. It was found that residues 
of DDT, PCBs, and dieldrin in Lake Michigan 
bloaters decreased between 1969 and 1986. All 
values for contaminant residues were measured 
and reported as micrograms/g of whole fish, wet 
weight; the error limits represented the 95% confi- 
dence interval half widths. Total DDT content 
declined 87%, from 9.9 in 1970, when its use was 
banned, to 1.3 in 1974, and then averaged 0.88 in 
1978-1986 with a low of 0.67 in 1986. Between 
1976-1986, p,p’-DDD averaged 0.08 and p,p’-DDT 
averaged 0.1; p,p’-DDE reached a low of 0.48 in 
1980, then averaged 0.53 in 1980-1986. Dieldrin 
averaged 0.25 until 1974 when it was banned, 
peaked at 0.55 in 1978, and decreased to 0.20 by 
1986. PCBs, first analyzed in 1972, declined 64% 
(from 5.7 to 2.2) between 1972 and 1980 and were 
at 1.64 in 1986. The great decline in PCBs oc- 
curred following the 1976 ban. A 49% decrease in 
the lipid content of bloaters from 1980 to 1986 
suggested a dietary change possibly due to chang- 
ing food source makeup. (Author’s abstract) 
W90-11665 


ATTACHED FILAMENTOUS ALGAE OF 
NORTHERN LAKE SUPERIOR: FIELD ECOL- 
OGY AND BIOMONITORING POTENTIAL 
DURING 1983. 

Ontario Ministry of the Environment, Rexdale. 
Aquatic Biology Section. 

For primary bibliographic entry see Field 5C. 
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RELATIONSHIPS BETWEEN PHOSPHORUS 
IN SHALLOW SEDIMENTS AND IN THE 
TROPHOGENIC ZONE OF SEVEN ALBERTA 
LAKES, 

Alberta Univ., Edmonton. Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
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NTA AND LEAD SPECIATION IN NATURAL 
WATER CONDITIONS. 

Technical Univ. of Lisbon (Portugal). Inst. Superi- 
or Tecnico. 

A. M. Mota, and M. L. Goncalves. 

Water Research WATRAG, Vol. 24, No. 5, p 587- 
590, May 1990. 4 fig, 1 tab, 14 ref, append. 


Descriptors: *Chemical speciation, *Detergents, 
*Lead, *Metal complexes, *Nitrilotriacetic acid, 
*Path of pollutants, Effluents, Freshwater, Heavy 
metals, Polarographic analysis, Seawater, Specia- 
tion, Water pollution sources. 


In some countries the trisodium salt of nitrilotria- 
cetic acid (NTA) is being used as a substitute for 
polyphosphates in commercial detergents. This 
aminocarboxylic acid remains a pollutant of inland, 
estuarine, and coastal waters as it is an unnatural 
substance affecting the biochemical cycle of heavy 
metals. Since lead is also a pollutant heavy metal 
and appears in the environment from different 
sources, it is important to know the complexes 
formed between lead and NTA. The complex of 
the type ML2 was detected by differential pulse 
polarography (DPP) and classical polarography 
(DC), in the presence of an excess of ligand. Com- 
puter simulations of lead speciation in freshwater 
and seawater without organics other than NTA, 
which can be close to a situation of effluent dis- 
charge rich in detergents, were devised. It was 
found that, in freshwater, ML complex greatly 
affects the distribution of lead for concentrations of 
NTA > or = 0.001mM and that ML2 species 
begins to be detected for an NTA concentration 
higher than 0.001mM. However, if the hardness of 
the freshwater is high, the ML2 complex can only 
be detected for an NTA concentration higher than 
0.00imM. For seawater, where the levels of 
Ca(+2) and Mg(+2) are still higher, ML2 com- 
plex has no influence for an NTA concentration of 
0.001 M due to the competition of Ca(+2) and 
Mg(+2) for NTA. Therefore, the concentration of 
ML2 complex of lead and NTA increases with the 
decrease of the alkaline-earth levels and the in- 
crease of Pb(+2) and/or NTA concentrations. 
The formation of ML2 complex can be responsible 
for a higher solubilization of lead in the presence of 
particles in waters with high levels of NTA due to 
detergents. (Fish-PTT) 

W90-11676 


EFFECTS OF STIRRING ON RESIDUAL 
CHLORINE DURING CHLORINATION OF 
SEAWATER CONTAINING AMMONIA NI- 
TROGEN. 

Osaka City Inst. of Public Health and Environ- 
mental Sciences (Japan). 

K. Yamamoto, M. Fukushima, and K. Oda. 

Water Research WATRAG, Vol. 24, No. 5, p 649- 
652, May 1990. 4 fig, 17 ref. 
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*Chlorination, *Mixing, *Residual chlorine, *Sea- 
water, Bromides, Bromine, Nitrogen. 


The chemical stability and species of residual chlo- 
rine are important factors in determining the toxic- 
ity of discharges to organisms. In the chlorination 
of seawater containing ammonia nitrogen, ammo- 
nia and bromide compete for chlorine. It is neces- 
sary to take into account the critical factors gov- 
erning speciation, other than bromide concentra- 
tion, ammonia nitrogen concentration and chlorine 
dose. On the basis of the extent of mixing, the 
bromination of seawater and the chlorination of 
river water were compared with each other. Stir- 
ring affected the concentration and proportions of 
residual chlorine during the chlorination of sea- 








water containing ammonia nitrogen. At high stir- 
ring speed, the residual chlorine level rose in direct 
proportion to the dose of chlorine, then decreased 
to a minimum. At low stirring speed, the residual 
chlorine level began to decline before the peak of 
the break-point curve, which was flatter than the 
one obtained with high stirring speed. Regardless 
of the speed of stirring, monochloramine was the 
predominant species in the residual chlorine that 
remained after 1 h and the break-point was at the 
same chlorine dose. The amount of monobroma- 
mine produced was inversely related to the speed 
of stirring. Residual chlorine loss occurred primari- 
ly via the disproportionation of monobromamine 
to form dibromamine and ammonia nitrogen. 
Later, dibromamine and bromochloramine disap- 
peared on reacting with monochloramine, and only 
stable monochloramine remained. The degree of 
mixing of chlorine and seawater with ammonia 
nitrogen is of importance in evaluating the residual 
chlorine concentrations. (Author’s abstract) 
W90-11683 


PLANT PRODUCTIVITY AND HEAVY METAL 
CONTAMINATION. 

Consiglio Nazionale delle Ricerche, Pisa (Italy). 
Ist. per la Chimica del Terreno. 

For primary bibliographic entry see Field SE. 
W90-11689 


PROBABILISTIC APPROACH FOR THE 
GROUNDWATER VULNERABILITY TO CON- 
TAMINATION BY PESTICIDES: THE VUL- 
PEST MODEL. 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

J. P. Villeneuve, O. Banton, and P. Lafrance. 
Ecological Modelling ECMODT, Vol. 51, No. 1/ 
2, p 47-58, May 1990. 5 fig, 1 tab, 20 ref. 


Descriptors: *Groundwater pollution, *Model 
studies, *Pesticides, *Probabilistic process, *Water 
pollution prevention, Aeration zone, Monte Carlo 
method, Nonpoint pollution sources, Water quality 
standards, Water table. 


The quantitative evaluation of the groundwater 
vulnerability to contamination by pesticides is the 
most effective way to prevent the cases of non- 
point source contamination and to protect the 
groundwater quality. An effective prevention 
scheme must be based on the evaluation of the 
quantity of pesticide that could reach the water 
table under specific conditions. The simulation of 
the transport and the fate of pesticides in the 
unsaturated zone can provide such prediction. The 
choice of an adequate methodology able to realize 
this evaluation is significant for the reliability of 
the predicted results. The VULPEST (vulnerabil- 
ity to pesticides) model developed in this study is 
an example of a management tool permitting the 
quantitative evaluation of the groundwater vulner- 
ability in terms of the risks of contamination. This 
approach takes into account the variability of the 
parameters that control the transport and the fate 
of pesticides in the unsaturated zone. The different 
results from VULPEST are the maximum concen- 
tration, the average annual concentration, and the 
cumulative mass for each Monte Carlo simulation, 
and the stochastic breakthrough curve correspond- 
ing to the integration over time of the break- 
through curves from each Monte Carlo simulation. 
The results, interpreted on a statistical basis, allow 
the evaluation of the risks of water table contami- 
nation which can be compared to pre-defined 
water quality criteria. (Author’s abstract) 
W90-11696 


METHOD FOR TESTING WHETHER MODEL 
PREDICTIONS FALL WITHIN A_ PRE- 
SCRIBED FACTOR OF TRUE VALUES, WITH 
AN APPLICATION TO PESTICIDE LEACH- 
ING. 

Environmental Research Lab., Athens, GA. 

For primary bibliographic entry see Field 7C. 
W90-11697 


EVALUATION OF ANTIMONY, CADMIUM 
AND LEAD LEVELS IN VEGETABLES, 


DRINKING AND RAW WATER FROM DIF- 
FERENT AGRICULTURAL AREAS, 

Valencia Univ. (Spain). Dept. of Food Chemistry. 
A. Alegria, R. Barbera, R. Farre, M. J. Lagarda, 
and I. Romero. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 2, p 65-73, 1990. 
2 fig, 7 tab, 13 ref. CAICYT (Pr. 84-0245-CO4-01). 


Descriptors: *Agriculture, *Antimony, *Cadmium, 
*Drinking water, *Inorganic compounds, *Lead, 
*Path of pollutants, *Vegetable crops, *Water, 
*Water pollution sources, Atomic absorption spec- 
trophotometry, Environmental pollution, Industri- 
al pollution, Organic matter, Pollutant identifica- 
tion, Spain, Urban pollution. 


Lead and cadmium levels in edible vegetables and 
antimony, lead and cadmium in drinking and raw 
waters from three agricultural areas exposed to 
different levels of environmental pollution (1-high 
industrial pollution, 2-high urban pollution, 3- 
standard low industrial and urban pollution) were 
determined. The organic matter was destroyed by 
repeated attack with nitric acid. Cadmium and lead 
were determined by graphite furnace atomic ab- 
sorption spectrometry (GFAAS) and antimony by 
hydride generation atomic absorption spectrome- 
try (HGAAS). When the results obtained for three 
different areas were compared, differences be- 
tween cadmium and lead contents in vegetables 
were observed. Waters are not contaminated with 
antimony, cadmium or lead in any area. (Author’s 
abstract) 

W90-11706 


DETERMINATION OF ORGANOPHOS- 
PHORUS COMPOUNDS IN MEDITERRANE- 
AN COASTAL WATERS AND BIOTA SAM- 
PLES USING GAS CHROMATOGRAPHY 
WITH NITROGEN-PHOSPHORUS AND 
CHEMICAL IONIZATION MASS SPECTRO- 
METRIC DETECTION. 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

For primary bibliographic entry see Field 5A. 
W90-11708 


MODEL FOR ANIONIC SURFACTANT SORP- 
TION. 

HydroQual, Inc., Mahwah, NJ. 

D. M. DiToro, L. J. Dodge, and V. C. Hand. 
Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 1013-1020, July 1990, 
6 fig, 8 tab, 68 ref, append. 


Descriptors: *Chemical interactions, *Model stud- 
ies, *Path of pollutants, *Sorption, Geochemistry, 
Mathematical models, Particulate matter, Sediment 
contamination, Sludge, Soil contamination. 


The critical micelle concentration (CMC) model 
provides an index of hydrophobicity in a descrip- 
tion of the anionic sorption properties of soils, 
sediments and sludge. The CMC model depends on 
sorption properties, temperature and _ ionic 
strength. Isotherms at low micelle concentrations 
are linear, and at high concentrations, the CMC 
model follows a Langmuir isotherm. The particle 
interaction model, also used here, proposes that in 
addition to adsorption-desorption reactions, there 
is additional desorption caused by particle-particle 
interactions. This additional desorption increases as 
the concentration of particles increases. This 
model relates the linear, low-concentration portion 
of the partition coefficient isotherm to the CMC, 
to organic carbon fraction, or to the cation ex- 
change capacity of the particles, and to the con- 
centration of the particles. Experimental data on 
the micelle concentration of surfactant, on the 
effects of temperature and ionic strength and parti- 
tion coefficients are fitted to the model. (King- 


PTT) 
W90-11718 


BIOGEOCHEMISTRY OF BUTYLTINS IN AN 
ENCLOSED MARINE ECOSYSTEM. 

Rhode Island Univ., 
School of Oceanography. 
D. Adelman, K. R. Hinga, and M. E. Q. Pilson. 


Narragansett. Graduate 
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Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 1027-1032, July 
1990,3 fig, 2 tab, 30 ref. 


Descriptors: ‘*Antifoulants, *Biodegradation, 
*Chemical degradation, *Fate of pollutants, 
*Marine environment, *Path of pollutants, *Tin, 
*Tributyltin, Kinetics, Radioactive tracers, Sedi- 
ments. 


Tributyltin (TBT) and its degradation products 
were studied by introducing radiolabeled tributyl- 
tin into a 13 cu m marine enclosure (a MERL 
mesocosm) with near-natural water column and 
benthos. TBT and its degradation products were 
monitored for 278 days. TBT concentrations in the 
water column (initially 590 +/-20 nanograms/L) 
decreased at a rate of 0.20 per day (a first-order 
rate constant). Most TBT was lost from the water 
column through biodegradation, which occurred 
at a rate of 0.08 per day. Two-thirds of the degra- 
dation proceeded through debutylation to dibutyl- 
tin (DBT), which in turn degraded to monobutyl- 
tin (MBT) at about 0.04 per day. One-third of the 
TBT was degraded directly to MBT. There was 
no evidence to indicate degradation of MBT in the 
water. Another portion of the TBT removed from 
the water column was transported to sediments. 
TBT in the sediments did not appear to measurably 
degrade. A portion of the TBT was transported 
rapidly to the air-water interface and lost from the 
tank. (Author’s abstract) 

W90-11719 


ATRAZINE AND OTHER S-TRIAZINE HERBI- 
CIDES IN LAKES AND IN RAIN IN SWITZER- 
LAND. 


Station Federale de Recherches en Arboriculture, 
Viticulture et Horticulture de Waedenswil (Swit- 
zerland). 

H. R. Buser. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 1049-1058, July 1990. 
9 fig, 5 tab, 30 ref. 


Descriptors: *Atrazine, *Herbicides, *Lake 
Zurich, *Path of pollutants, *Switzerland, *Tria- 
zines, *Water pollution sources, Degradation, 
Mountain lakes, Seasonal variation. 


All of the 18 Swiss lakes analyzed contained de- 
tectable quantities of some s-triazine herbicides. 
Atrazine was the major herbicide present, accom- 
panied by smaller amounts of simazine, tert-butyla- 
zine, and occasionally methylthio-s-triazines. The 
concentration of atrazine was lowest (<or = Ing/ 
L) in mountain lakes with altitudes > 800 meters 
above sea level and highest (up to 460 nm/L) in 
lakes situated in areas with intensive use of atra- 
zine. Seasonal trends were observed, with a con- 
centration increase in the epilimnia around June, 
apparently resulting from previous spring applica- 
tions of the herbicides. Vertical concentration pro- 
files of the herbicides in Lake Zurich were consist- 
ent with stratification of the lake during the 
warmer season and mixing in the colder one. The 
data suggest atrazine to be rather stable and its 
removal from the lakes is mainly by export via 
outflowing waters, and less by degradation. Atra- 
zine and other s-triazines were also detected in 
rainwater during the warmer season. Volatilization 
and wind erosion of soil particles from areas treat- 
ed with these herbicides are the likely cause of the 
presence of these compounds in rain, and aerial 
transport and subsequent deposition the reasons 
that these compounds are found in mountain lakes. 
However, major input of these herbicides in most 
other lakes stems from agricultural practices and 
nonagricultural uses along roads and railroads. 
(Author’s abstract) 

W90-11720 


NEW SOURCE IDENTIFICATION OF MERCU- 
RY CONTAMINATION IN THE GREAT 


LAKES. 

Environmental Research Lab.-Duluth, MN. 

G. E. Glass, J. A. Sorensen, K. W. Schmidt, and 
G. R. Rapp. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 1059-1069, July 1990. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


6 fig, 4 tab, 58 ref. 


Descriptors: *Great Lakes, *Incineration, *Mercu- 
ry, *St Louis River, *Waste disposal, *Water pol- 
lution sources, Analytical methods, Estuaries, Fox 
River, Green Bay, Heavy metals, Minnesota, 
Sludge treatment, Water treatment wastes, Wis- 
consin. 


Investigation of two Great Lakes estuaries for new 
sources of mercury contamination revealed previ- 
ously unmeasured high concentrations in water, 
sediments, and precipitation. For the St. Louis 
River estuary, the highest water and sediment mer- 
cury concentrations occurred near a regional 
wastewater treatment facility. Analysis of waste 
streams showed that the highest levels were associ- 
ated with the incineration process where sewage 
sludge is burned by using refuse-derived fuel from 
municipal garbage, and from municipal wastewater 
inputs. The total mass of mercury entering the St. 
Louis River estuary, Minnesota and Wisconsin, is 
estimated from upstream, wastewater, and precipi- 
tation sources. Drought conditions and lake seiche 
combined to push elevated mercury concentrations 
‘upstream’, exposing more than 80% of the estuary 
to mercury contamination. The highest water con- 
centrations in the Fox River/Green Bay, Wiscon- 
sin, estuary occurred immediately downstream 
from the DePere Dam and originated from sedi- 
ment sources and/or unidentified discharges. In- 
vestigation of contamination of water samples by 
Kemmerer and Van Dorn water samplers showed 
that plastic components contained up to 0.2% mer- 
cury that leached into the samples. A new sampler 
was devised to correct the problem. The detection 
limit for U.S. EPA methodology for mercury anal- 
ysis of water (No. 245) has been lowered from 25 
nm Hg/L to an average of 2 nm Hg/L by using a 
standardized protocol of solutions and blanks, and 
by prescreening reagents for the lowest mercury 
content to achieve a reagent blank values of ap- 
proximately 4 nm Hg/L. These low detection 
limits create opportunities to identify new sources 
of mercury contamination. The identification of 
incineration of municipal refuse as a major source 
of mercury emissions to the environment may lead 
to additional discoveries across the United States, 
where more than 150 facilities have been built. 
(Author’s abstract) 

W90-11721 


HYDROCARBON DISTRIBUTIONS AROUND 
A SHALLOW WATER MULTIWELL PLAT- 
FORM. 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

J. M. Brooks, M. C. Kennicutt, T. L. Wade, A. D. 
Hart, and G. J. Denoux. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 1079-1085, July 1990. 
7 fig, 1 tab, 15 ref. NOAA Grant 50-DGNC-5- 
00262. 


Descriptors: *Aromatic hydrocarbons, *Offshore 
platforms, *Sediment contamination, *Water pollu- 
tion sources, Anthracene, Bays, Estuaries, Hydro- 
carbons, Matgorda, Ocean dumping, Oil pollution, 
Oil wells, Phenanthrene, Pollutant identification, 
Texas. 


Polynuclear aromatic hydrocarbon (PAH) concen- 
trations in nearshore coastal sediments offshore of 
Maigorda, TX, average 29 +/-28 ppb (standard 
deviation) compared to 96 +/-112 ppb for the 
sediments in adjacent costal estuaries and bays. 
PAHs were analyzed in bottom sediments collect- 
ed in the vicinity of a multiwell platform in about 
25 meters of water, where six wells had been 
drilled between May 1982 and November 1985. 
The most elevated PAH concentrations were re- 
stricted to within 25 meters of the platform dis- 
charge point. Mean PAH concentrations for two 
samplings at 10 and 25 meters from the platform 
were 494 +/-251 and 757 +/-1820 ppb, respec- 
tively. The contaminated platform sites (< or = 
25 meters distant) were dominated by two-ring 
aromatics while the estuarine/bay and nonconta- 
minated costal sites were dominated by four-ring 
and five-ring aromatic hydrocarbons. Phenan- 
threne/anthracene ratios suggest a petroleum 
source for the hydrocarbons at platform stations 


and pyrolytic sources for the bay/estuarine hydro- 
carbons. (Author’s abstract) 
W90-11722 


RELATIONSHIPS BETWEEN AQUEOUS ALU- 
MINUM AND ACIDIC DEPOSITION IN FOR- 
ESTED WATERSHEDS OF NORTH AMERICA 
AND NORTHERN EUROPE. 

Maine Univ., Orono. Dept. of Botany and Plant 
Pathology. 

C. S. Cronan, and C. L. Schofield. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 1100-1105, July 1990. 
5 fig, 2 tab, 50 ref. EPRI Contract RP2365-01. 


Descriptors: *Acid rain, *Aluminum, *Leaching, 
*Path of pollutants, *Surface water, Acid soils, 
Acidity, Anions, Forest watersheds, Geochemis- 
try, Hydrogen ion concentration, Lakes. 


There are important interregional differences in 
the concentrations of aqueous labile aluminum in 
soil waters and surface waters of forested water- 
sheds in eastern North America and northern 
Europe. These variations in labile aluminum are 
functions of several interacting factors, including: 
soil base saturation, solution pH, anion chemistry, 
pH-dependent solubility, and adsorption relation- 
ships and soil hydrology. The highest concentra- 
tions of labile aluminum are found in watersheds 
characterized by soils with less than 10-15% base 
saturation and elevated concentrations of strong 
acid anions. For such sites, there is a strong posi- 
tive relationship between acidic deposition, as a 
source of mobile anions, and aluminum mobiliza- 
tion. Future increases or decreases in mobile strong 
acid anions at these types of watersheds are likely 
to produce corresponding changes in both the con- 
centrations of labile aluminum, and the potential 
for aluminum toxicity to organisms. (Author’s ab- 
stract) 

W90-11723 


MODELING OF THE QUALITY OF LARGE 
WATER COURSES: EUTROPHICATION, THE 
CASE OF MOSELLE AND DOUBS RIVERS 
(MODELISATION DE LA QUALITE DE 
GRANDS COURS D’EAU EUTROPHISATION: 
CASE DE LA MUSELLE ET DU DOUBS). 
Electricite de France, Chatou. Direction des 
Etudes et Recherches. 

P. Grosse, C. Lascombe, and J. L. Salleron. 
Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
187-194, 1990. 8 fig, 5 ref. 


Descriptors: *Computer models, *Eutrophication, 
*France, *Mathematical models, *Model studies, 
*Moselle River, *Phytoplankton, *Water pollution 
control, Doubs River, Hydrologic models, Phos- 
phates, Phosphorus removal, Wastewater treat- 
ment, Water quality control. 


In many big rivers, major phytoplankton or micro- 
scopic algae developments can be seen at the low- 
water mark moving along with the current. Unlike 
what is seen in many lakes at the end of Spring, 
this algal development does not usually exhaust the 
stock of easily assimilated phosphorus contained in 
the water. Thus, phosphorus is not a factor that 
limits the growth of phytoplankton in rivers, 
which is why there is a proliferation of plant life, 
when other nutrients are not lacking. Since digital 
modeling is capable of taking into account hydro- 
meterological conditions over several years, it is an 
efficient instrument for assessing the reduction of 
waste that is necessary in order to obtain limiting 
conditions for eutrophication. Applications of 
modeling to the Doubs and the Moselle River 
show that a large scale dephosphatization effort 
would be required in order to achieve a major 
reduction in the concentration of phytoplankton. 
One of the three dephosphatization simulations 
indicate that the load of phosphorus in the Moselle 
basin would have to decline by 2.6 tons per day 
from 5.4 tons per day. (Author’s abstract) 
W90-11725 


MODELLING OF EUTROPHICATION IN THE 
RIVER LOIRE- THE POLUPA MODEL (MO- 
DELISATION DE L’EUTROPHICATION EN 
LOIRE). 


Agence de _ Bassin Orleans 
(France). 

L. C. Oudin. 

Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 


195-206, 1990. 18 fig, 3 tab, 6 ref. 


Loire-Bretagne, 


Descriptors: *Computer models, *Eutrophication, 
*France, *Hydrologic models, *Loire River, 
*Mathematical models, *Water pollution preven- 
tion, *Water quality control, Data interpretation, 
Model studies, Model testing, POLUPA, Phospho- 
rus removal, Phytoplankton. 


Over the last ten years the Loire-Bretagne basin 
agency has been studying the invasion by phyto- 
planktonic eutrophication of the Loire River and 
its tributaries, using a mathematical model called 
POLUPA; the model breaks the 3,500 kilometers 
of waterways into 10 kilometer stretches. 
POLUPA is made up of six sub-models: hydrolo- 
gy, water bound, transport, light, temperature, and 
biology. Five possible patterns for dephosphatiza- 
tion of waste have already shown that in order to 
be efficient increased dephosphatization is neces- 
sary in the upstream regions. In addition each 
region must be dephosphatized as uniformly as 
possible; this highlights the need to reduce phos- 
phorus in washing powders. These patterns have 
also enabled the creation of a dephosphatization 
program for urban waste. At present, this program 
is being carried out. (Author’s abstract) 

W90-11726 


MODEL OF NITRIFICATION OF WASTE 
INTO THE GARONNE RIVER AT THE LEVEL 
OF THE CITY OF TOULOUSE (MODELE DE 
LA NITRIFICATION DES REJETS DANS LA 
GARONNE AU NIVEAU DE L’AGGLOMERA- 
TION TOULOUSAINE). 

Agence de l’Eau Adour-Garonne, 
(France). 

M. Roux, F. Simonet, L. Masbernat, A. Line, and 
A. Soualmia. 

Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
207-212, 1990. 21 fig, 1 tab, 5 ref. 


Toulouse 


Descriptors: *Computer models, *Eutrophication, 
*France, *Garonne River, *Mathematical models, 
*Nitrogen, *Water quality control, Data interpre- 
tation, Hydrologic models, Model studies, Water 
pollution prevention, Water quality management. 


For several years, the amount of nitrogen in the 
Garonne River (France) has worried the people 
who manage water supplies downstream from 
Toulouse. A nitration model which considers the 
biomass growth and inhibition is coupled with a 
hydrodynamic model based on Saint-Vernant 
equations. Data on chemical kinetics has been ob- 
tained from batch experiments. The model was 
tested on an ensemble of observations taken by the 
Agence de Bassin Adour Garonne in September 
1987. Measurement show that 45 mg/L of ammo- 
nia-nitrogen in the lower arm of the river result 
from pollution emanating from several sites down- 
stream from Verdun-sur-Garonne. The model used 
the following conditions: (1) The discharge at the 
entrance to the upper arm of the river is 42 cu m/ 
sec and 8 cu m/sec at the lower arm; (2) Ammo- 
nia-nitrogen is introduced at two waste sites, at 
AZF and at the Ginetous station; (3) A discharge 
of nitrogen on the lower arm lasted 70 hours in 
September 1987 at AZF; and (4) The discharge at 
Ginestous is constant at 1.5 cu m/sec with 30 mg/ 
L of ammonia-nitrogen. The model is validated 
from these observations, and is a tool which allows 
managers to simulate different scenarios and their 
impact on pollution in the Garonne River. (King- 


PTT) 
W90-11727 


CARTOQE: A SIMPLIFIED MODEL TO 
MANAGE THE QUALITY OF WATER IN THE 
RIVERS OF A DEPARTMENT (CARTOQE: UN 
MODELE SIMPLIFIE POUR LA GERTIAN DE 
LA QUALITE DES EAUX DES RIVIERES D’UN 
DEPARTEMENT). 

Service Regional d’Amenagement des Eaux 
Rhone-Alpes, Lyon (France). 

J. P. Merle. 





Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
213-217, 1990, 1 tab, append. 


Descriptors: *Computer models, *Rhone River, 
*Water quality control, Ardeche, CARTOQE, 
Data interpretation, France, Haute-Savoie, Isere, 
Model studies, Model testing, Rhone, Savoie, 
Water pollution prevention, Water quality manage- 
ment. 


CARTOCQE is a model designed to help with the 
making of quality objective maps for the Depart- 
ments in the Rhone-Alps region of France. Five 
departments have used it to date: Ardeche, Isere, 
Rhone, Savoie and Haute-Savoie in 1982. CAR- 
TOQE works likes a simplified model likely to 
represent trends in water quality during reference 
periods of river flow. The model takes into ac- 
count: polluted wastewater; transmission coeffi- 
cients for the pollution and for the various param- 
eters characteristic of the quality of the water; and 
the background noise that is natural in water of 
various parameters. (Author’s abstract) 

W90-11728 


POLDER COMPUTATION CODE, FOR THE 
SIMULATION OF THE DISPERSION OF A 
POLLUTANT IN A RIVER (MODELISATION 
DE LA DISPERSION D’UNE POLLUTION EN 
RIVIERE: LE PROGRAMME POLDER). 

Iowa Inst. of Hydraulic Research, ‘a. City. 

F. Holly, P. Jardin, and E. Antem 

Houille Blanche HOBLAB, Vol. "1990, No. 3/4, p 
219-223, 1990. 


Descriptors: *Computer models, *France, *Mathe- 
matical models, *Path of pollutants, *Water pollu- 
tion control, Computer programs, Convection, 
Core studies, Diffusion, Drac River, Model stud- 
ies, Water pollution prevention, Water quality 
management. 


The POLDER program has the capability of simu- 
lating the two-dimensional diffusion of pollutants 
in a river, by permiting the determination of risk 
due to accidental discharges of pollutants into the 
river. The program is run on an IBM PC micro- 
computer, and is capable of being run directly at 
the sites of potentially polluting industrial plants. 
The program is interactive and rapid allowing a 
quick response to warn downstream users of the 
contaminated river water. The mechanisms respon- 
sible for reducing the concentrations of pollutants 
are: vertical turbulent diffusion; horizontal turbu- 
lent diffusion; longitudinal differential convection; 
internal chemical, biochemical and biological proc- 
esses; and exchange with the atmosphere or river 
bottom. The program calculates the longitudinal 
convection, transveral diffusion and longitudinal 
diffusion. The accidental discharge of a pollutant 
into the Drac at Grenoble verified the usefulness of 
the model. (King-PTT) 

W90-11729 


COMPARISON OF NUMERICAL SCHEMES 
FOR THE ADVECTION-DISPERSION EQUA- 
TION (EVALUATION DE SCHEMAS NUMERI- 
QUES POUR LA MODELISATION DE L’AD- 
VECTION-DISPERSION). 

Centre d’Enseignement et de Recherche pour la 
Gestion des Ressources Naturelles et l’Environne- 
ment, Paris (France). 

For primary bibliographic entry see Field 7C. 
W90-11730 


DEEP LAKES WATER QUALITY MODEL- 
LING: THERMAL AND BIOGEOCHEMICAL 
MODEL OF LAKE BOURGET (FRANCE) (MO- 
DELISATION DE LA QUALITE DES EAUX 
DES LACS PROFONDS: MODELE THERMI- 
QUE ET BIOGEOCHIMIQUE DU LAC DU 
BOURGET). 

Ecole Nationale des Ponts et Chaussees, Paris 
(France). 

B. Vincon-Leite, and B. Tassin. 

Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
231-236, 1990. 2 fig, 3 tab, 13 ref. 


Descriptors: *Biodegradation, *Computer models, 
*Dissolved oxygen, *Lake Bourget, *Lake restora- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


tion, *Limnology, *Model studies, *Phosphorus, 
*Water quality, Advection, Data interpretation, 
Diffusion, France, Lakes, Mathematical models, 
Particulate matter. 


In 1981 the main sewers flowing into the Bourget, 
a large French alpine lake, were diverted. The 
restoration of water quality was quantified by a 
detailed water quality survey in 1988 and 1989, and 
now by thermal and biogeochemical modeling. 
The model including temperature, phosphorus and 
oxygen, is vertically one-dimensional and based on 
the advection-diffusion equation. The thermal 
model agrees with the seasonal and long-term 
changes which were observed. The three variables 
of the biogeochemical model were the concentra- 
tion of orthophosphate, the amount of particulate 
organic phosphorus and the concentration of dis- 
solved oxygen. (Author’s abstract) 

W90-11731 


METHODS AND MODELLING TECHNIQUES 
USED FOR SEA POLLUTION STUDIES, AP- 
PLICATIONS TO DIFFERENT CASE STUDIES 
(METHODES ET OUTILS UTILISES POUR 
L’ETUDE DES REJETS EN MER). 

Societe Grenobloise d’Etudes et d’Applications 
Hydrauliques (France). 

P. F. Demenet, and B. Que 

Houille Blanche HOBLAB, "Vol. 1990, No. 3/4, p 
265-272, 1990, 13 fig, 10 ref. 


Descriptors: *Bombay, *Computer models, 
*Model studies, *Path of pollutants, *Wastewater 
disposal, *Water quality control, Assir, Convec- 
tion, Desalination, Diffusion, India, Mathematical 
models, Municipal wastewater, SOGREAH, Saudi 
Arabia, Thermal pollution, Water quality manage- 
ment. 


The modeling techniques and methods which are 
used by the Societe Grenobloise d’Applications 
Hydraulinques (SOGREAH) are utilized to de- 
scribe the behavior of marine effluents in two 
examples. The methods distinguish four types of 
marine discharged urban effluents, industrial pol- 
lutants, thermal discharges, and discharges of a 
diffuse character. The techniques are applied to a 
study of the municipal effluents from the city of 
Bombay, India, and a study of the power and 
desalination plant at Assir, Saudi Arabia. Bombay 
has two sources of municipal effluents each of 
which is about 3 kilometers long. Each source has 
a variable diameter of between 3.50 meters and 
1.80 meters. The discharge was between 4.4 cu m/ 
sec and 24 cu m/sec. The goal of the study was the 
determination of the size and number of diffusors. 
The DIFMAR program calculated three principal 
phenomena: convection by marine currents; turbu- 
lent diffusion; and dispersal of a pollutant in the 
sea, and worked well in the case of Bombay be- 
cause of the rectangular nature of the coastline. 
The complex at Assir in Saudi Arabia was owned 
by the Saline Water Conversion. SOGREAH 
worked on the marine part of the project and in 
the first phase of the project monitored meteoro- 
logical and oceanographic conditions. In the 
second phase SOGREAH collected plans, mathe- 
matical models and physical models. The general 
description shows that the study had access to 
almost all of the problems found in storing and 
discharging cooling water. (King-PTT) 

W90-11736 


MODELLING DISSOLVED AND PARTICU- 
LATE CONTAMINANTS TRANSPORT IN THE 
MORLAIX ESTUARY. APPLICATION TO EN- 
TERIC BACTERIA DISCHARGE (MODELISA- 
TION DU TRANSPOR DISSOUS ET PARTICU- 
LAIRE DANS L’ESTUAIRE DE MORLAIX. AP- 
PLICATION AU DEVENIR DES BACTERIES 
ENTERIQUES). 

Institut Francais de Recherche pour !’Exploitation 
de la Mer, Brest. 

P. Le Hir, J. F. Guillaud, M. Pommepuy, F. Le 
Guyader, and J. C. Salomon. 

Houlille Blanche HOBLAB, Vol 1990. No. 3/4, p 
273-278, 1990. 7 fig, 7 ref. 


Descriptors: *Model studies, *Path of pollutants, 
*Computer models, *Mathematical models, *Estu- 
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aries, *Morlaix estuary, *Bacteria, Brittany, Waste 
treatment, Advection, Dispersion, Municipal 
wastewater, Fecal coliforms, France. 


Dissolved contaminants and cohesive sediment 
transport models have been developed for the estu- 
ary of the Morlaix on the north coast of Britanny. 
In these models, several dissolved constituents and 
particulate constituents can be computed simulta- 
neously. At the same time, bacteriological work 
has carried out to estimate the contamination zone 
under different hydrodynamic conditions, the time 
of mortality in water and on sediments, and the 
flux of fecal bacteria from the principal sources 
which are the river and the treatment plant up- 
stream of the estuary. The flux and the mortality of 
the bacterial were included in the model of advec- 
tion and dispersion. The measured concentration 
bacteria predicted by the model were on the same 
order of magnitude as the measured value, howev- 
er the bacterial mortality was a little excessive. 
The longer survival times for the bacteria were 
introduced into the models in order to simulate the 
impact of municipal disposal on shell-fisheries. 
(King-PTT) 
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CONTAMINATION OF WELLS BY PESTI- 
CIDES AND NITRATE. 

R. S. Fawcett. 

Water Well Journal WWJOA9 Vol. 44, No. 7, p 
42-44, Jul 1990. 


Descriptors: *Agricultural runoff, *Fecal coli- 
forms, *Groundwater pollution, ‘*Herbicides, 
*Iowa, *Nitrates, *Nonpoint pollution sources, 
*Pesticides, *Water pollution sources, *Wells, Bac- 
teria, Kansas. 


In a survey of 686 rural wells in lowa, 18% of the 
wells exceeded the nitrate standard for drinking 
water, 1% exceeded the standard for herbicides, 
and some type of pesticide was detected in 13% of 
the wells. The pesticide concentration for most of 
the wells was less than 0.2 parts per billion. How- 
ever 45% of the wells had unsafe levels of coliform 
bacteria. Older wide-bore wells have been report- 
ed to have more problems with coliform and ni- 
trate contamination than newer wells, the upper 10 
feet in many of these wells is not watertight and 
they lack water tight caps. The presence of nitrates 
and coliform bacteria have correlated better with 
well diameter than with well depth. A survey in 
Kansas indicated that pesticide and nitrate concen- 
trations averaged higher when they were located 
closer to the farmstead, and lower when they were 
located closer to the fields. The sources of pesti- 
cide and nitrate contamination were indicated to 
be the farmstead activities and not the fields. 
(King-PTT) 

W90-11741 


FACTOR ANALYSIS FOR ASSIGNING 
SOURCES OF GROUNDWATER POLLUTION. 
Barcelona Univ. (Spain). Dept. of Analytical 
Chemistry. 

For primary bibliographic entry see Field 7C. 
W90-11743 


THERMODYNAMIC CHEMICAL EQUILIB- 
RIA OF CADMIUM AND LEAD IN THE 
AQUATIC SYSTEM OF THE KING TALAL 
RESERVOIR (JORDAN). 

Jordan Univ., Amman. Dept. of Soils and Irriga- 
tion. 

For primary bibliographic entry see Field SE. 
W90-11745 


DEPOSITION OF SULFATE, CHLORIDE AND 
SODIUM AT JAPANESE METEOROLOGICAL 
OBSERVATORIES AND ON THE WESTERN 
NORTH PACIFIC. 

Meteorological Coll., Kashiwa (Japan). 

For primary bibliographic entry see Field 5A. 
Ww90-11749 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


POLLUTION IN MASAN BAY, A MATTER OF 
CONCERN IN SOUTH KOREA. 

Kyungnam Univ. (Republic of Korea). Dept. of 
Environmental Protection. 

C. Lee, and B. Min. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
5, p 226-229, May 1990. 3 fig, 1 tab, 4 ref. 


Descriptors: *Korea, *Masan Bay, *Water pollu- 
tion effects, *Water pollution sources, Chemical 
oxygen demand, Dissolved oxygen, Hydrogen ion 
concentration, Industrial wastewater, Municipal 
wastewater, Nitrogen compounds, Phosphates, 
Sediment contamination, Sediments, Wastewater 
pollution, Wastewater treatment, Water pollution 
prevention, Water quality management. 


The pollution problems of Masan Bay, a represent- 
ative coastal water body in the southeastern part of 
Korea, are discussed. Over the past two decades, 
the coastal waters of Masan Bay have been exten- 
sively used by coastal communities and industries 
for the disposal of domestic and various industrial 
wastes. A large amount of domestic sewage has 
been discharged through short streams into this 
bay without treatment. At the same time, industrial 
wastes were also large and inadequately treated. 
The chemical oxygen demand (COD) was estimat- 
ed to be mainly due to discharges from Masan city 
and Changwon city. Recreational uses and com- 
mercial fishery activities in this bay have been 
restricted since 1979 by government policies. To 
monitor the water quality of the Masan Bay, some 
chemical parameters were determined. The results 
of this study suggest that sediments in all areas of 
Masan Bay are contaminated with organics and 
these organics are extracted into water columns. 
Considering the values of temperature, pH, dis- 
solved oxygen, phosphate phosphorus, and total 
nitrogen, the waters do not appear to be mixed 
vertically or horizontally. The extent of pollution 
is severe with a high level of organic chemicals, 
metals, nutrients and low oxygen levels, especially 
in water columns overlaying sediments. A munici- 
pal sewage treatment plant will be built in the 
Masan area by 1990, with construction of an aer- 
ation basin and clarifier for secondary treatment to 
be accomplished by 2001. The construction of an 
upgraded municipal treatment plant to handle sec- 
ondary and advanced treatment in the near future 
is now recommended. (Agostine-PTT) 

W90-11757 


HEAVY METAL CONCENTRATION IN SEDI- 
MENTS FROM TONGOY AND HERRADURA 
BAYS, COQUIMBO, CHILE. 

Universidad del Norte, Coquimbo (Chile). Facul- 
tad de Ciencias del Mar. 

R. G. Trucco, J. Inda, and M. L. Fernandez. 
Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
5, p 229-232, May 1990. 3 fig, 11 ref. 


Descriptors: *Chile, *Heavy metals, *Sediment 
contamination, *Sediments, *Water pollution 
sources, Bays, Cadmium, Copper, Herradura Bay, 
Industrial wastes, Iron, Manganese, Mine wastes, 
Pollutant identification, Tongay Bay. 


The cadmium, copper, iron and manganese con- 
centrations in the sediment samples of two impor- 
tant bays at Coquimbo, Chile were determined. A 
total of 288 sediment samples taken from the bays 
were analyzed for cadmium, copper, iron and man- 
ganese concentrations during March, June, 
August, and November 1987. The results show 
greater metal concentration for cadmium, copper 
and manganese in Tongoy Bay, whereas Herradura 
Bay recorded higher values of iron. The possible 
cause for the higher values recorded in Tongoy 
Bay could be attributed to the greater anthropo- 
genic influence in the past due to small mining 
operations in the area. For Herradura Bay the 
higher iron concentrations are interpreted as a 
direct input of iron dust due to the presence in this 
area of a major iron-ore company that accumulates 
great quantities of iron-ore by the sea, for shipment 
to the steel industry. Further studies should in- 
clude water circulation and stratification sampling. 
(Agostine-PTT) 

W90-11758 


MED POL SURVEY OF ORGANOTINS IN THE 
MEDITERRANEAN. 

Food and Agriculture Organization of the United 
Nations, Athens (Greece). Mediterranean Action 
Plan Project Office. 

G. P. Gabrielides, C. Alzieu, J. W. Readman, E. 
Bacci, and O. Aboul Dahab. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
5, p 233-237, May 1990. 3 fig, 2 tab, 12 ref. 


Descriptors: *Antifoulants, *Coasts, *Heavy 
metals, *Mediterranean Sea, *Organotin com- 
pounds, *Pollution load, *Sediment contamination, 
Aquaculture, Egypt, France, Greece, Italy, Pollut- 
ant identification, Shellfish, Water. 


A pilot survey of tributyltin (TBT) and its deriva- 
tives in Mediterranean areas was undertaken in 
1988 within the framework of the MED POL 
activities. The areas studied were the French Med- 
iterranean coast, the Northern Tyrrhenian coast, 
the Southern coast of Turkey and the Alexandria 
(Egypt) coastal area. One hundred thirteen water 
samples were analyzed from the first three areas 
and 35 sediment samples from Alexandria. Samples 
were collected at sites selected according to differ- 
ing environmental conditions and potential inputs 
of TBT. Two shellfish-culture areas in the South of 
France located near marinas were included. The 
data represent the first coordinated survey of bu- 
tyltin levels in seawater and sediments from Medi- 
terranean areas. The concentrations generally 
exceed the no-observed effect level (NOEL) of 20 
ng/L and are comparable to those previously re- 
ported for similar situations outside the Mediterra- 
nean area. (Author’s abstract) 

W90-11759 


METAL CONCENTRATIONS AND DIGESTIVE 
GLAND LYSOSOMAL STABILITY IN MUS- 
SELS FROM HALIFAX INLET, CANADA. 
Dalhousie Univ., Halifax (Nova Scotia). Inst. for 
Resource and Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W90-11760 


HEAVY METALS IN SEDIMENTS AROUND A 
SEWAGE OUTFALL AT HAVANA, CUBA. 
Instituto de Investigaciones del Transporte, 
Havana (Cuba). Unidad de Proteccion Ambiental. 
H. Gonzalez, and I. Torres. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
5, p 253-255, May 1990. 4 fig, 1 tab, 14 ref. 


Descriptors: *Cuba, *Heavy metals, *Wastewater 
disposal, *Wastewater outfall, *Wastewater pollu- 
tion, *Water pollution sources, Havana, Littoral 
zone, Sediment contamination, Statistical methods. 


Untreated mixed urban and industrial wastewaters 
are discharged at Chivo Beach through a subma- 
rine sewage outfall which, in a previous study of 
the littoral zone, was shown to be the main pollut- 
ant source in the Havana City area. A study was 
conducted to determine the spatial scope and level 
of heavy metal pollution in coastal sediments. In 
July 1987, 16 surface sediment samples were col- 
lected by divers at a maximum distance of 500 m 
from the coast of Havana City. All data were 
autonormalized and later subjected to multivariate 
statistical methods. Higher concentrations of 
metals correspond to sites located near the outfall 
discharge point. The area which is greatly affected 
by the sewage outfall does not exceed 1.5 to 2 km. 
Although the submarine sewage outfall is the main 
pollutant source of the adjacent littoral zone, the 
physical conditions of the discharge zone favor the 
rapid dilution of pollutants and restrict the affected 
area. (Agostine-PTT) 

W90-11764 


VESICULAR-ARBUSCULAR MYCORRHIZAE 
IN A WASTEWATER-IRRIGATED OLDFIELD 
ECOSYSTEM IN MICHIGAN. 

Michigan State Univ., East Lansing. Dept. of 
Botany and Plant Pathology. 

For primary bibliographic entry see Field SE. 
W90-11765 


EFFECT OF ACID RAIN, SOIL TEMPERA- 
TURE AND HUMIDITY ON C-MINERALIZA- 
TION RATES IN ORGANIC SOIL LAYERS 
UNDER SPRUCE. 

Mainz Univ. (Germany, F.R.). Inst. fuer Allge- 
meine Botanik. 

For primary bibliographic entry see Field 5B. 
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EFFECT OF ACID RAIN, SOIL TEMPERA- 
TURE AND HUMIDITY ON C-MINERALIZA- 
TION RATES IN ORGANIC SOIL LAYERS 
UNDER SPRUCE. 

Mainz Univ. (Germany, F.R.). Inst. fuer Allge- 
meine Botanik. 

V. Wilhelmi, and G. M. Rothe. 

Plant and Soil PLSOA2, Vol. 121, No. 2, p 197- 
202, February 1990. 4 fig, 1 tab, 19 ref. Federal 
Department for Research and Technology of Ger- 
many Grant 4003-003 73 019. 


Descriptors: *Acid rain effects, *Air pollution ef- 
fects, *Humidity, *Mineralization, *Organic soils, 
*Spruce trees, *Temperature effects, *Water pollu- 
tion effects, *Water pollution sources, Carbon di- 
oxide, Ecosystems, Forests, Hydrogen ion concen- 
tration, Leaching, Nutrients, Organic matter. 


The biological activity in organic soil layers under 
spruce tree was determined by measuring rates of 
carbon dioxide emission. Under laboratory condi- 
tions, biological activity was found to be optimal at 
temperatures ranging from 20 to 35 C and at water 
contents ranging from 40% to 50%. Weakly acidic 
to neutral pH values of organic materials stimulat- 
ed microbial CO2 formation whereas high acidity 
(pH < 2.4) inhibited it. Low CO2 emission rates 
were observed at pH < 2.4 and therefore popula- 
tions of microorganisms highly resistant to acid 
must be present in the organic materials. The O(L) 
horizon was found to contribute 50% of the total 
potential C-mineralization, with the lower horizons 
O(F) and O(H) contributing 25% each. In simulat- 
ing ‘acid rain’ experiments, analysis of water perco- 
lating through the organic layers was shown to 
cause constant leaching of cations at the pH 3 to 
6.5 range. In this respect, the O(L) horizon exerts a 
buffering effect. It can be postulated that the acidi- 
fication of soil organic material under spruce by 
acid rain inhibits C-mineralization and decreases 
the release of mineral nutrients. In the long run this 
can be expected to affect the turnover of mineral 
nutrients in forest ecosystems. (Author’s abstract) 
W90-11766 


USE OF SIMPLE DAILY ATMOSPHERIC CIR- 
CULATION TYPES FOR THE INTERPRETA- 
TION OF PRECIPITATION COMPOSITION 
AT A SITE (ESKDALE MUIR) IN SCOTLAND, 
1978-1984, 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2B. 
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PHOTOLYSIS OF FE (IID-HYDROXY COM- 
PLEXES AS SOURCES OF OH RADICALS IN 
CLOUDS, FOG AND RAIN. 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

B. C. Faust, and J. Hoigne. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 1, p 79-89, 1990. 7 fig, 2 tab, 75 ref. 


Descriptors: *Acid rain, *Atmospheric chemistry, 
*Cloud chemistry, *Fog, *Iron, *Photolysis, 
*Water chemistry, *Water pollution sources, 
Chemical reactions, Precipitation chemistry. 


Photolysis of the monohydroxy complex of 
Fe(III, Fe(OH), has been proposed as a major 
source of OH radicals in rain. It is also a significant 
source of OH radicals in clouds and fog, and 
probably in some acidic surface waters. Fe(OH) is 
the dominant monomeric Fe(III)-hydroxy complex 
between pH-2.5 and 5, based on currently available 
equilibrium constants for Fe(III)-hydroxy com- 
plexes. Quantum efficiencies for the photolysis of 





Fe(OH) are 0.14 +/-0.04 at 313 nm and 0.017 +/- 
0.003 at 360 nm (293 K, ionic strength=0.03M). 
The measured rate constant for midday June sun- 
light photolysis of Fe(OH) is 0.00063/sec (half 
life= 18min). Model calculations based on meas- 
ured quantum yields and absorption spectra are in 
agreement with measured sunlight photolysis rates 
of monomeric Fe(III). (Author’s abstract) 
W90-11784 


INVESTIGATION OF AIR QUALITY AND 
ACID RAIN OVER THE GULF OF MEXICO. 
Environmental Analytical Service, San Luis 
Obispo, CA. 

S. Hoyt, and B. A. Humberto. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 1, p 109-123, 1990. 12 fig, 6 tab, 26 ref. 


Descriptors: *Acid rain, *Atmospheric chemistry, 
*Gulf of Mexico, *Precipitation chemistry, *Water 
pollution sources, Air pollution, Aluminum, Chlor- 
ides, Hydrogen ion concentration, Iron, Nitrates, 
Silicon, Sodium, Sulfates. 


A research cruise was conducted in the summer of 
1986 by a group of scientists from the USA and 
Mexico to investigate air chemistry over the Gulf 
of Mexico. Chemical, physical, meteorological and 
Oceanographic measurements were carried out to 
survey temporal and spatial variations of diverse 
parameters throughout the Gulf. Emphasis was 
placed on air-sea-land exchanges of gases and aero- 
sols, natural air quality, transport of anthropogenic 
air pollution, and acid rain deposition to the Gulf. 
Although the prevailing winds were easterly from 
the sea during the cruise, the air was highly pollut- 
ed with continental aerosols, probably caused by 
local shifting winds and the oscillation between sea 
breeze and land breeze. Aerosol number concen- 
trations were measured from 10,000 cu cm at ports 
to 1000 cu cm in the open Gulf. The average 
aerosol mass concentration was approximately 25 
micrograms/cu m consisting of 60% insoluble 
crustal particles that contained Si, Al, Fe; 30% 
seasalt particles that contained Na and Cl; and 10% 
anthropogenic sulfate and nitrate particles. Sam- 
ples of rain water collected near the coast were 
acidic (pH-4). The concentrations of dimethyl sul- 
fide correlated with bio-particle concentrations in 
surface seawater and could be a significant precur- 
sor of atmospheric SO4 particles. (Author’s ab- 
stract) 

W90-11785 


PROBING THE ACID DEPOSITION SYSTEM 
WITH A SEMI-EMPIRICAL MODEL: THE 
ROLE OF OXIDANT LIMITATION. 

ENSR, Camarillo, CA. 

A. Venkatram, K. Kashanian, P. K. 
Karamchandani, and T. Avitzur. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 1, p 125-131, 1990. 5 fig, 3 tab, 10 ref. 


Descriptors: *Acid rain, *Data interpretation, 
*Model studies, *Path of pollutants, Air pollution, 
Hydrogen peroxide, Mathematical studies, Sulfur. 


The use of semi-empirical models in understanding 
the behavior of observations made on acid deposi- 
tion systems is demonstrated. The analysis involves 
fitting a semi-empirical model to annually averaged 
values of concentrations of sulfur in rain. The 
model explains over 80% of the variance of the 
observations. The model parameters obtained by 
fitting model predictions to observations have 
physical significance in the sense that they have 
numerical values that are consistent with those of 
their counterparts in nature. The study also indi- 
cates the need to include oxidant limitation in the 
model to explain the observations at higher S con- 
centration values. Within the framework of the 
model, the oxidant concentration works out to be 
equivalent to 1 ppb of H202, which is believed to 
be the dominant aqueous phase oxidant. It can be 
assumed that an unlimited supply of oxidant results 
in the over-prediction of the higher values of ob- 
served concentrations. The need for oxidant limita- 
tion might have implications on the efficacy of S 
emission controls on wet deposition. (Lantz-PTT) 
W90-11786 
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SPATIO-TEMPORAL DISTRIBUTION OF AN 
ALLOCHTHONOUS BACTERIAL POPULA- 
TION (THERMOTOLERANT COLIFORMS) IN 
A MARINE COASTAL ECOSYSTEM (THAU 
POND, FRANCE) (DISTRIBUTION SPATIO- 
TEMPORELLE D’UNE POPULATION BAC- 
TERIENNE ALLOCHTONE (COLIFORMES 
THERMOTOLERANTS) DANS UN ECOSYS- 
TEME MARIN COTIER (BASSIN DE THAU, 
FRANCE)). 

Montpellier-2 Univ. (France). Lab. d’Hydrobiolo- 
gie Marine. 

For primary bibliographic entry see Field 2H. 
W90-11789 


MONITORING THE PROGRESS OF AT- 
TEMPTS TO REDUCE NUTRIENT LOAD AND 
INPUTS OF CERTAIN COMPOUNDS IN THE 
NORTH SEA BY 50%. 

Rijkswaterstaat, The Hague (Netherlands). Div. of 
Tidal Waters. 

R. W. P. M. Laane, J. van der Meer, A. de Vries, 
and A. van der Giessen. 

Environmental Management EMNGDC, Vol. 14, 
No. 2, p 221-227, March/April 1990. 6 fig, 30 ref. 


Descriptors: *Monitoring, *Nitrogen, *North Sea, 
*Nutrient concentrations, *Path of pollutants, 
*Phosphorus, *Water pollution control, Analytical 
methods, Eutrophication, Saline water, Salinity. 


During the winter period an inverse linear relation 
if found between the concentration of dissolved 
nutrients (phosphcrus and nitrogen) and salinity in 
the Dutch coastal zone. This indicates a conserva- 
tive behavior of these compounds from the river, 
through the estuary to the sea. During summer this 
relation is much more scattered because of biologi- 
cal processes. The physical and statistical proper- 
ties of the relationship between salinity and the 
concentration of dissolved inorganic phosphorus 
and nitrogen are used to calculate when, where, 
and how many samples have to be taken in order 
to monitor a reduction of a compound accurately. 
It appeared that at any given salinity in the estuary 
and in the sea, the winter period is the most 
suitable season to detect a reduction of a given 
dissolved compound. The higher the salinity in the 
estuary, the more samples are required to prove 
the reduction significantly. A reduction of only 
10% cannot even be demonstrated by field meas- 
urements during summer at salinities above 25. One 
cruise from the river to the sea, covering the 
salinities form 0 to 35 during the winter period, 
aimed at establishing the relationship between the 
concentration and salinity was sufficient to monitor 
a wide-ranging reduction of 10 to 50% in both the 
fresh water and marine water. (Author’s abstract) 
W90-11823 


BIOAVAILABILITY OF BENZO(A)PYRENE 
AND DEHYDROABIETIC ACID FROM A FEW 
LAKE WATERS CONTAINING VARYING DIS- 
SOLVED ORGANIC CARBON CONCENTRA- 
TIONS TO DAPHNIA MAGNA. 

Joensuu Univ. (Finland). Dept. of Biology. 

A. Oikari, and J. Kukkonen. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 45, No. 1, p 54-61, July 
1990. 3 fig, 3 tab, 18 ref. The Academy of Finland/ 
Research Council for the Environmental Sciences 
project 06/133. 


Descriptors: *Bioavailability, *Lakes, *Dissolved 
organic carbon, *Daphnia, *Benzopyrene, *Dehy- 
droabietic acid, *Path of pollutants, *Bioaccumula- 
tion, Finland, Hydrophilic compounds, Lake 
Baikal, Radioactivity techniques, Water pollution 
effects, Toxicity. 


This study measured the bioaccumulation of 
benzo(a)pyrene (BaP) and dehydroabietic acid 
(DHAA) in Daphnia magna using a wide range of 
naturally occurring dissolved organic carbon 
(DOC) levels. Both the quantity and the quality of 
DOC are suggested determinants of this apparent 
‘ecotoxicological buffer’ of inland water. Radiola- 
beled 14C benzo(a)pyrene and a radiolabeled 3H- 
dehydroabietic acid were the organic pollutants 
used. Water samples examined came from Lake 
Baikal, USSR and Lakes Inari, Paijanne, Hoy- 
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tiainen, and Louhilampi, all in Finland. The DOC 
in the lake waters was fractionated and the organic 
carbon fractions that came through first were de- 
fined as hydrophilic compounds. They were fol- 
lowed by hydrophobic acids. Hydrophobic neu- 
trals were calculated by subtracting the concentra- 
tions of the first two fractions from total DOC. 
For the uptake experiments, groups of 20 Daphnia 
magna were transferred to 250 ml of lake water 
with BaP and DHAA at concentrations of 1 and 15 
microgram/L. After 24 hours, the animals were 
collected, weighted, and measured for 14C-activi- 
ty. The order of the five lakes from the lowest to 
the highest DOC concentration values is: Baikal, 
Inari, Paijanne, Hoytianen, and Louhilampi. In 
Lake Baikal, 52% of the DOC was hydrophilic 
compounds, while in Lake Louhilampi up to 62% 
of DOC was hydrophobic acids. The bioaccumula- 
tion of BaP and DHAA by waterfleas for the 
waters of the five lakes was inversely correlated 
with the DOC concentration of the waters. This 
implies that BaP and DHAA bound to DOC were 
not available to waterfleas. The accumulation of 
BaP was significantly correlated with the quality 
of DOC; the bioavailability of BaP decreases in 
waters with DOC having more high-molecular- 
weight hydrophobic acids. (Dublin-PTT) 
W90-11836 


TETRACHLOROBENZYLTOLUENES IN EEL 
FROM THE NETHERLANDS. 

Rijksinstituut voor Visserijonderzoek, Ijmuiden 
(Netherlands). 

P. G. Wester, and F. van der Valk. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 45, No. 1, p 69-73, July 
1990. 3 fig, 2 tab, 9 ref. 


Descriptors: *Bioaccumulation, *Eel, *Mine 
wastes, *Path of pollutants, *The Netherlands, 
Chlorinated hydrocarbons, Pollutant identification, 
Polychlorinated biphenyls, Stream pollution, Te- 
trachlorobenzyltoluenes, West Germany. 


For the past several years tetrachlorobenzylto- 
luenes (TCBTs) have been used as hydraulic fluids 
to replace polychlorobiphenyls (PCBs) in under- 
ground mining in the Federal Republic of Germa- 
ny. Extensive areas of such mining are situated 
around rivers which transport the TCBTs into 
rivers in the Netherlands. In May 1987 and 1988, 
yellow eel (Anguilla anguilla) were caught in sev- 
eral rivers in the Netherlands. Sampling sites were 
Vlodrop on the Roer, Eijsden and Heusden on the 
Meuse, Lobith on the Rhine, and Gennep on the 
Niers. The concentration of TCBTs in each eel 
sampled was measured using electron impact ioni- 
zation with monitoring of selected ionization prod- 
ucts. TCBTs in eel samples were found in greater 
amounts in the 1988 tests than in 1987. The con- 
tamination in the Roer has already reached a dan- 
gerous level, and is comparable to that of PCBs. 
(Dublin-PTT) 

W90-11837 


ARSENIC UPTAKE AND DEPURATION BY 
RED CRAYFISH, PROCAMBARUS CLARKII, 
EXPOSED TO VARIOUS CONCENTRATIONS 
OF MONOSODIUM METHANEARSONATE 
(MSMA) HERBICIDE. 

Southern Univ., Baton Rouge, LA. Dept. of Bio- 
logical Sciences. 

S. M. Naqvi, C. T. Flagge, and R. L. Hawkins. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 45, No. 1, p 94-100, 
July 1990. 3 tab, 16 ref. NIH Grants 8155 and 8175. 


Descriptors: *Arsenic, *Bioaccumulation, *Cray- 
fish, *Depuration, *Path of pollutants, Herbicides, 
Highway effects, Louisiana, Shellfish, Tissue anal- 
ysis. 


The American red crayfish, Procambarus clarkii, is 
abundant in Louisiana and of commercial impor- 
tance, with sales exceeding 143 million dollars 
annually. The bioaccumulative potential of arsenic 
by P. clarkii was evaluated in the laboratory and 
the level of As present in the tissues of field- 
collected individuals was assessed. Monosodium 
methanearsonate (MSMA) is an organoarsenical 
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selective herbicide for the control of non-crop 
weeds along highways. In order to assess As 
uptake (wholebody), 96 crayfish were exposed to 
0.5, 5 and 50 ppm MSMA for a period of 8 weeks. 
Biweekly, 4 male and 4 female crayfish were re- 
moved and analyzed. The depuration of As was 
assessed by another group of 96 crayfish exposed 
to 0.5, 5, and 50 ppm MSMA for 8 weeks and then 
transferred into As-free aged tap water. To assess 
the amount of As taken up by crayfish tissues from 
test solutions during the 8 weeks of uptake and 8 
weeks of depuration, samples of the test solutions 
and the aged tap water were collected at the 
beginning and end of each biweekly sampling 
period. Arsenic uptake results during the 8 weeks 
were dose-dependent but not time-dependent, since 
the amount of As present in the tissues varied 
during the exposure period. The levels in test 
solutions were higher at the beginning of each 
sampling period indicating the As was removed by 
crayfish and incorporated in their tissues. Most of 
the metal accumulated during the uptake period 
was rapidly lost within the first 2 weeks of depura- 
tion and continued to be lost thereafter. Crayfish, 
collected from 24 different sites alongside major 
highways in Louisiana, had As residues which 
ranged from 0.38-2.65 ppm; this suggests a moder- 
ate environmental contamination by As. (See also 
W90-11841) (Dublin-PTT) 

W90-11840 


EFFECT OF SUBSURFACE DRAINAGE ON 
RUNOFF LOSSES OF ATRAZINE AND METO- 
LACHLOR IN SOUTHERN LOUISIANA. 
Agricultural Research Service, Baton Rouge, LA. 
L. M. Southwick, G. H. Willis, R. L. Bengtson, 
and T. J. Lormand. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 45, No. 1, p 113-119, 
July 1990. 2 fig, 3 tab, 8 ref. 


Descriptors: *Agricultural runoff, *Drainage ef- 
fects, “Herbicides, “Louisiana, *Metolachlor, 
*Path of pollutants, *Subsurface drains, Agricul- 
tural chemicals, Atrazine, Infiltration, Sediment 
analysis, Water analysis. 


Subsurface drains increase soil infiltration by rain- 
fall and thereby reduce the quantity of runoff 
water. The reduction in the volume of runoff leads 
to a reduction in surface loss of agricultural chemi- 
cals (nutrients and pesticides). The effect of subsur- 
face drainage on runoff losses of the herbicides 
atrazine and metolachlor was investigated. Field 
work was carried out at the Louisiana Agricultural 
Experiment Station’s Ben Hur Farms on 9 plots, 
ranging in size from 2.0 to 4.0 ha. Five plots 
contained drains, 10 cm in diameter and placed 1 m 
deep and varying in spacing (10-, 20-, and 30-m 
separations). Runoff from each plot was directed 
through a 61 cm H-flume instrumented with a 
water-stage recorder and an automatic sampler. 
The samples were separated into sediment and 
water phases. Atrazine and metolachlor were ex- 
tracted from both phases and measured by gas 
chromatography. Herbicide concentrations in 
runoff from subsurface-drain plots showed no 
trend with respect to spacing. The DISOs (50% 
disappearance times) for atrazine and metolachlor 
for the top 2.5 cm of soil were 9 days and 8 days, 
respectively, and there was no significant differ- 
ence between plots with and without subsurface 
drains. The concentration of atrazine and meto- 
lachlor in runoff were affected by subsurface 
drainage for only the first 1-2 runoff events. After 
this time no significant trends in concentration 
(runoff quality) were observable with respect to 
presence or absence of subsurface drains. Runoff 
quantity consistently showed an influence due to 
subsurface drains: over twice as much runoff 
flowed from plots without subsurface drains as 
from plots with drains. (Dublin-PTT) 

W90-11842 


PRECIPITATION OF 78 PCB CONGENERS 
FROM AQUEOUS SOLUTIONS BY CLAY. 

New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

B. Bush, L. Shane, and L. Wood. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 45, No. 1, p 125-132, 


July 1990. 3 fig, 2 tab, 16 ref. 


Descriptors: “Chemical precipitation, *Clays, 
*Fate of pollutants, *Hudson River, *Path of pol- 
lutants, *Pollutant identification, *Polychlorinated 
biphenyls, Adsorption, Gas chromatography, 
River sediments, Sediment contamination, Trophic 
level, Water pollution. 


The Hudson River south of the town of Fort 
Edward is contaminated by polychlorobiphenyls 
(PCBs) throughout its length. Recent work using 
congener-specific gas-chromatographic PCB anal- 
ysis has shown wide variation in composition of 
residues in different trophic levels in the river. The 
peak-by-peak differences for each of 78 congeners 
of PCBs were plotted and an event was simulated 
whereby clean clay enters a polluted stream from a 
tributary and later settles out in a region of low 
turbulence (for example, upstream from an im- 
poundment or weir). Sediment removed from a 
landfill containing Hudson River dredgings and 
mixed with tap water was allowed to sit overnight. 
Additional tap water was pumped through the 
sediment container for six months and the PCB 
composition of the overflow water was measured 
at monthly intervals. The chromatogram of the 
water generated by the system showed a fast de- 
pletion of the more soluble PCB congeners, par- 
ticularly 2,2’-dichlorobiphenyl. After six months, 
when the sediment was resuspended, little change 
in the composition of the sediment was observed. 
PCB-free clay fractions from the sediment of 
Owasco Lake, NY, were added to 500 mL of 
water from the sediment container, stirred, left 
overnight, centrifuged and analyzed. The chroma- 
tograms of the centrifuged clay and supernatant 
water showed the total PCB concentration of 
water was reduced from 1.4 micrograms/L to 0.2 
microgram/L and the clay concentration was 1.3 
micrograms/L (dry weight). This observation 
strongly supports the hypothesis that the pattern of 
sedimentary deposition of PCBs is a result of ad- 
sorption by clay. (Dublin-PTT) 

W90-11843 


BIODEHALOGENATION: OXIDATIVE AND 
REDUCTIVE METABOLISM OF 1,1,2,-TRICH- 
LOROETHANE BY PSEUDOMONAS PUTIDA 
- BIOGENERATION OF VINYL CHLORIDE. 
California Univ., Riverside. Dept. of Nematology. 
C. E. Castro, and N. O. Belser. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 707-714, June 1990. 1 
fig, 27 ref. 


Descriptors: *Bacterial physiology, *Biotransfor- 
mation, *Dehalogenation, *Fate of pollutants, 
*Path of pollutants, *Pseudomonas, *Trichloroeth- 
ane, *Vinyl chloride, Aerobic conditions, Carbon 
monoxide, Chlorinated hydrocarbons, Cytoch- 
romes, Enzymes, Soil organisms. 


Resting cell suspensions of the camphor-grown soil 
organism, Pseudomonas putida PpG-786, dehalo- 
genated 1,1,2-trichloroethane by two pathways 
under aerobic conditions. The dominant pathway 
(85%) is oxidative (oxidation rate, 0.4 x attoliters/ 
organism/second) and leads in sequence to chlor- 
oacetic acid and glyoxylic acid. A competitive 
reductive pathway (15%) (oxidation rate, 0.07 
attol/org/sec) occurs simultaneously and yields 
vinyl chloride exclusively. Glucose-grown cells 
are ineffective in these reactions, and carbon mon- 
oxide completely inhibits the transformations. 
These findings implicate cytochrome P-450 as the 
responsible enzyme in vivo. Overall rates of con- 
version of 1,1,2-trichloroethane by the organism 
and the isolated enzyme correspond to those ob- 
tained previously with ethylene dibromide. The 
results suggest that reductive microbial dehalogen- 
ation can occur in the environment even under 
aerobic conditions. (Author’s abstract) 

W90-11845 


RELATIONSHIP BETWEEN BIOAVAILABI- 
LITY AND HYDROPHOBICITY: REDUCTION 
UPTAKE OF ORGANIC CHEMICALS BY FISH 
DUE TO THE SORPTION ON PARTICLES. 
Utrecht Rijksuniversiteit (Netherlands). Environ- 
mental Toxicology Section. 
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S. M. Schrap, and A. Opperhuizen. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 715-724, June 1990. 2 
fig, 3 tab, 37 ref. 


Descriptors: *Bioavailability, *Chlorinated hydro- 
carbons, *Fish, *Hydrophobic compounds, *Path 
of pollutants, *Polychlorinated biphenyls, *Sorp- 
tion, Bioconcentration, Guppies, Lake sediments, 
Literature review, Suspended sediments. 


The uptake of five chlorinated benzenes and three 
polychlorinated biphenyls by guppies (Poecilia re- 
ticulata) from a sediment suspension was investi- 
gated. To examine the availability of these chemi- 
cals, the uptake from water was compared to that 
from a sediment suspension. In the two experi- 
ments, i.e., with and without natural lake sediment 
being present, the total amount of the test com- 
pound was the same. The only difference was that 
the chemicals were entirely dissolved in the water 
in one system and partly sorbed on the sediment in 
the other. For all five chlorobenzenes (1,2,3 tri-, 
1,3,5-tri, 1,2,3,4-tetra, penta, and hexacholoroben- 
zene), bioconcentration factors were found to be 
reduced when fish were exposed to a sediment 
suspension. The reduction increased with increas- 
ing hydrophobicity of the compounds. A relation- 
ship was found between the amount sorbed on the 
sediment and the reduction of the bioconcentration 
factor. The same relationship was found in results 
reported in the literature. The study also showed 
that small amounts of sediment may be present in 
the intestine of fish when they are exposed to a 
sediment suspension. Depending on the affinity of 
the chemical for the sediment, the concentrations 
of the test compounds measured in the whole fish 
can be _—* influenced. (Author’s abstract) 
Ww90-11 


HENRY’S LAW CONSTANTS FOR SELECTED 
PESTICIDES, PAHS AND PCBS. 

Agricultural Research Service, Beltsville, MD. 
Environmental Chemistry Lab. 

N. J. Fendinger, and D. E. Glotfelty. 
Environmental Toxicology and Chemistry 
og Vol. 9, No. 6, p 731-735, June 1990. 1 
tab, 17 ref. 


Descriptors: *Henrys Law, *Path of pollutants, 
*Pesticides, *Polychlorinated — *Polycy- 
clic aromatic hydrocarbons, Air-water interfaces, 
Gas chromatography, Solubility, Vapor pressure, 
Wetted-wall column technique. 


Knowledge of Henry’s law constants (HLCs), or 
air/water partition coefficients, is essential for in- 
terpreting the observed behavior of organic com- 
pounds in the environment. HLCs were deter- 
mined for 12 pesticides, 9 polynuclear aromatic 
hydrocarbons (PAHs) and 2 polychlorinated bi- 
phenyls (PCB) congeners using a wetted-wall 
column (WWC) technique. The WWC equilibrates 
an organic solute between a thin film of water and 
a concurrent flow of air in a vertical column. Air 
and water collected from the WWC were either 
solvent extracted or trapped on solid phase sor- 
bents and were analyzed by gas-chromatographic 
methods. HLCs were calculated from analyte con- 
centrations in air and water collected from the 
WWC. Results of the HLCs determined by the 
WWC were compared with calculated values and 
determinations made by other investigators using 
purge bottle and static equilibration techniques. In 
the case of high molecular weight, low vapor 
pressure PAHs, large errors may exist in solubility 
and vapor pressure data for the pesticides. HLCs 
determined experimentally yield more reliable re- 
sults. Values of the HLCs for PCBs determined by 
WWC were statistically similar to other experi- 
mental values found in the literature. Experimen- 
tally-determined HLC values for pesticides are un- 
available. (Dublin-PTT) 

W90-11848 


PLANKTON AND BACTE 

MICHIGAN. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
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Research Lab. 
For primary bibliographic entry see Field 2H. 
W90-11865 


USE OF SEQUENTIAL EXTRACTION TO 
EVALUATE THE HEAVY METALS IN 
MINING WASTES. 

Missouri Univ.-Columbia. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5A. 
W90-11868 


INTERRELATIONSHIPS BETWEEN MERCU- 
RY LEVELS IN YEARLING YELLOW PERCH, 
FISH CONDITION AND WATER QUALITY. 
Ontario Ministry of the Environment, Rexdale. 
Water Resources Branch. 

K. Suns, and G. Hitchin. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 3/4, p 255-265, 1990. 6 fig, 2 tab, 37 ref. 


Descriptors: *Bioaccumulation, *Lakes, *Mercury, 
*Ontario, *Path of pollutants, *Perch, *Water pol- 
lution effects, *Water quality, Alkalinity, Calcium, 
Fate of pollutants, Heavy metals, Hydrogen ion 
concentration, Organic carbon, Sulfates. 


Yearling yellow perch were collected from sixteen 
Muskoka-Haliburton lakes in Ontario to determine 
interrelationships between water quality, Hg resi- 
dues in fish, and fish condition. The lakes studied 
were Precambrian shield lakes with a pH range of 
5.6 to 7.3 and total inflection point alkalinities of 
0.4 to 16.0 mg/L. Mercury residues in yellow 
perch ranged from 31 to 233 nanograms/g and 
were inversely correlated (p < 0.001; r=0.84) 
with lake water pH. Stepwise linear regression 
analyses selected lake water pH as the only signifi- 
cant parameter associated with Hg accumulation. 
Alkalinity, sulfate, Ca and dissolved organic 
carbon (DOC) were not selected as significant. 
Likewise, lake water pH and Hg residues in yellow 
perch were inversely (p < 0.001) correlated with 
fish condition. Lake water pH accounted for 74% 
and Hg in fish a further 11% of the variability in 
fish condition. Terrestrial drainage size/lake 
volume ratios were also correlated (p < 0.05; 
r=0.78) with Hg accumulations in perch from a 
subset of nine headwater lakes. No temporal trends 
in Hg residues were evident in yellow perch over a 
9 yr interval (1978-1987). (Author’s abstract) 
W90-11869 


SEDIMENT, PARAMETERS AND DISTRIBU- 
TION OF METALS IN FINE SEDIMENTS OF 
THE LOIRE ESTUARY. 

Nantes Univ. (France). Lab. de Toxicologie. 

M. Piron, A. Pineau, and R. M. Mabele. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 3/4, p 267-277, 1990. 4 fig, 2 tab, 22 ref. 


Descriptors: *Estuaries, *Estuarine sediments, 
*Heavy metals, *Loire River, *Mud flats, *Path of 
pollutants, Cadmium, Carbonates, Copper, France, 
Intertidal areas, Iron, Lead, Manganese, Minerals, 
Organic matter, Salinity, Seasonal variation, Spa- 
tial distribution, Zinc. 


The station to station elevation of six metals (Cd, 
Cu, Fe, Mn, Pb and Zn) were studied in the fine 
sediments of five lateral mud flats of the Loire 
estuary, France. Sediment samples were taken at 
the lower and upper limits of the intertidal zone 
each season and at spring tide twice a month. The 
correlation between metal content and various 
sediment parameters was measured, including 
water, carbonate and organic matter content, salin- 
ity, and mineralogical composition. Metal content 
was always found to be highest at the top of the 
mud flat for all sites studied, as were water and 
organic matter content. However, salinity and car- 
bonate content varied inversely with elevation. 
Metal content was always higher in summer than 
in winter. The altimetric factor is important be- 
cause it varies considerably with the seasons; in the 
summer, metal contents may be 10 times greater 
than in the winter. Therefore, when measuring the 
metal content of muds, it is essential to specify the 
exact altimetric level the sample was taken from, 
and during what season. (Geiger-PTT) 
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W90-11870 


MERCURY IN THE SWEDISH MOR LAYER- 
LINKAGES TO MERCURY DEPOSITION AND 
SOURCES OF EMISSION. 

Uppsala Univ. (Sweden). Dept. of Hydrology. 

L. Hakason, A. Nilsson, and T. Andersson. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 3/4, p 311-329, 1990. 8 fig, 8 tab, 16 ref. 


Descriptors: *Acid rain, *Forest soils, *Litter, 
*Mercury, *Path of pollutants, *Pollutant identifi- 
cation, ‘*Selenium, ‘*Soil surfaces, *Sulfur, 
*Sweden, *Water pollution sources, Air pollution, 
Chemical analysis, Heavy metals, Organic matter, 
Precipitation. 


Three-hundred-sixty-three Swedish mor samples 
were analyzed for mercury (Hg), organic and sele- 
nium (Se) levels from Swedish and continental 
emissions and precipitation to ascertain sources of 
pollution for this upper forest organic layer. South- 
ern Sweden was significantly influenced by conti- 
nental Hg-emissions. Several previously unknown 
domestic discharge sources of Hg were identified. 
Increased discharges in the two northernmost 
areas were attributed to Hg discharges from Outo- 
kumpo and Sulitelma industries. The Hg levels 
around Lake Storsjoen were probably a result of 
locally high, natural Hg in the bedrock. The in- 
creases north of Skoghall may depend on dis- 
charges from a chlor-alkali plant being distributed 
along the river valley together with emissions from 
the industrial areas in southern Norway. The 
Bergslagen area was influenced by discharges from 
several small ironworks and blast furnaces over a 
long period of time. The southwestern areas were 
influenced by long-distance transports of Hg origi- 
nating from continental emissions. The total 
amount of Hg in the Swedish mor layer was esti- 
mated at about 615 tons. East Germany, United 
Kingdom, West Germany and Poland contributed 
the largest continental Hg emissions to the Swed- 
ish more layers. (Geiger-PTT) 

W90-11871 


MONITORING OF FECAL INDICATORS IN 
RIVERS ON THE BASIS OF RANDOM SAM- 
PLING AND PERCENTILES. 

National Board of Waters, Helsinki (Finland). 
Water Research Inst. 

For primary bibliographic entry see Field 5A. 
W90-11872 


RETENTION OF INGESTED 110M-AG BY A 
FRESHWATER FISH, SALMO TRUTTIA L. 
CEA Centre d’Etudes Nucleaires de Cadarache, 
Saint-Paul-les-Durance (France). Inst. de Protec- 
tion et de Surete Nucleaire. 

J. Garnier, and J. P. Baudin. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 3/4, p 409-421, 1990. 3 fig, 5 tab, 43 ref. 


Descriptors: *Bioaccumulation, *Path of pollut- 
ants, *Silver, *Trout, Absorption, Biological mag- 
nification, Biological studies, Food chains, Heavy 
metals, Liver, Tissue analysis, Trophic level. 


Accumulation kinetics were followed on 19 fin- 
gerling trout fed 5 days a week, with 110m-Ag 
labelled rations. Nine trout, placed in individual 
compartments, received 3 to 4 living juvenile carp 
as a daily food ration, while the 10 remaining held 
in group, received diced fresh carp. Consumption 
of 25 daily food intakes, distributed over a 34-day 
period, resulted in a very slow 110m-Ag uptake, at 
a relatively high level with regard to the radionu- 
clide concentration in the ingested prey. The 
110m-Ag trophic transfer factor reached a value of 
0.117 at the end of the uptake phase. Its develop- 
ment was described by a power function that re- 
vealed the possibility of biomagnification of the 
radionuclide during its transfer between the two 
superposed levels after about 500 days. The reten- 
tion factor was observed to remain roughly con- 
stant in time at a value on the order of 0.1. At the 
end of the accumulation phase, the 110m-Ag or- 
ganotropism, investigated on the trout, showed a 
very high concentration in the liver accounting for 
63% of the total radioactivity in the fish. Immedi- 
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ately following the accumulation period (34 days), 
the 9 lonely individuals were fed according to the 
same methodology during the uptake phase, but 
with non-labeled rations. After 27 days, their ra- 
dioactivity level and the 110m-Ag distribution in 
the tissues were not significantly different from 
those obtained at the end of the uptake phase. 
(Author’s abstract) 

W90-11876 


NATURAL RADIOACTIVITY OF FRESH 
WATERS IN SLOVENIA, YUGOSLAVIA. 
Institut Jozef Stefan, Ljubljana (Yugoslavia). 

For primary bibliographic entry see Field 2K. 
W90-11877 


CONCENTRATION OF TCDD IN FISH AND 
THE POTENTIAL FOR HUMAN EXPOSURE. 
Oak Ridge National Lab., TN. Office of Risk 
Analysis. 

C. C. Travis, and H. A. Hattemer-Frey. 
Environment International ENVIDV, Vol. 16, No. 
2, p 155-162, 1990. 3 fig, 2 tab, 17 ref. DOE DE- 
AC05-840R21400. 


Descriptors: *Bioaccumulation, *Dioxins, *Fish, 
*Food chains, *Human population, *Path of pol- 
lutants, *Population exposure, *Water pollution, 
Great Lakes, Lakes, Pulp wastes, Rivers. 


Levels of  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) measured in fish from US lakes and rivers 
confirm that TCDD is bioaccumulating in fish, and 
that low-level contamination of fish is widespread. 
As a result, many state and federal agencies have 
issued guidelines restricting or banning the con- 
sumption of TCDD-contaminated fish. From data 
on TCDD levels in fish collected as part of the 
EPA’s National Dioxin Study is evaluated and 
interpreted in this paper, estimates of the extent of 
human exposure due to ingestion of TCDD-con- 
taminated fish were made. Predators and bottom 
feeders appear to accumulate comparable levels of 
TCDD. Although TCDD levels in whole fish 
from urban areas are only slightly higher than 
concentrations in fish fillets, whole fish from the 
Great Lakes region and near pulp and paper mills 
have two to four times higher TCDD levels, re- 
spectively, than fish fillets from those areas. Mean 
TCDD concentrations in whole fish near pulp and 
paper mills (4.1 pg/g) are about 10 times higher 
than levels found in fish from urban areas but 
comparable to TCDD levels in whole fish from the 
Great Lakes region. Results also indicate that 
mean TCDD concentrations in whole fish and fish 
fillets from urban areas are low (0.4 and 0.3 pg/g, 
respectively) and that consumption of TCDD-con- 
taminated fish is not a major pathway of human 
exposure, accounting for only 5% to 12.5% of 
total daily intake of TCDD. Assuming that the 
mean concentration of TCDD in whole fish is 0.4 
pg/g, the steady-state bioconcentration tactor for 
TCDD in fish is estimated to be approximately 
140,000. The maximum concentration in fish fillets 
that does not pose an unacceptable health risk to 
average US fish consumers is 81 pg/g. (Author’s 
abstract) 

W90-11878 


METAL DISTRIBUTION IN SEDIMENTS OF 
THE BALTIC SEA. 

Akademie der Wissenschaften der DDR, Rostock- 
Warnemuende. Inst. fuer Meereskunde. 

L. Brugmann, and D. Lange. 

Limnologica LMNOA8, Vol. 20, No. 1, p 15-28, 
April 1990. 4 fig, 3 tab, 24 ref. 


Descriptors: *Baltic Sea, *Distribution patterns, 
*Marine sediments, *Metals, *Path of pollutants, 
*Trace metals, Aluminum, Cadmium, Chromium, 
Cobalt, Copper, Deposition, Iron, Lead, Manga- 
nese, Mercury, Nickel, Nitrogen, Phosphorus, 
Sediment analysis, Statistical analysis, Zinc. 


In 1981 and 1983 more than 20 cores of silty and 
clayey sediments were taken from representative 
net sedimentation areas of the Baltic Sea. The 20 or 
25 cm long cores were dissected into 1 cm slices 
and analyzed on the easily leachable fraction and 
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on the ‘total’ contents of metals (Mn, Cr, Zn, Pb, 
Ni, Cu, Co, Cd, Hg) together with background 
determinants as rates of linear sedimentation/mass 
accumulation, grain size, organic/inorganic 
carbon, Al, Fe, P, N. Several metals (Cd, Zn, Cu, 
Cr, Ni) showed maximum contents in the very fine 
grained mud sediments of the center of deep 
basins, e.g. in the Gotland Deep, which are remote 
from possible land based emission sources. Maxi- 
mum lead contents were found more near shore 
(Lubeck Bight, Gdansk Basin). For mercury, the 
Arkona Basin seems to act as a preferred ‘trap’. 
This is possibly due to a co-precipitation with 
organic (humic) macromolecules which accumu- 
late in the southwestern Baltic Sea owing to their 
first contact with more saline waters. The vertical 
profiles of most metal contents in the sediment 
cores seem to be influenced strongly by the back- 
ground conditions (redox potential, pH, salinity, 
organic carbon content) prevailing in the water 
column during the deposition and in the sediments 
where they cause re-mobilization and re-distribu- 
tion of metals in the course of the early diagenesis. 
Thereby, the supposed geochronological registra- 
tion of the contamination history of the Baltic Sea 
with metals is seriously disturbed. Estimates were 
made on the mass accumulation of metals, organic 
carbon, phosphorus, and nitrogen in Baltic sedi- 
ments between 1900 and 1983 (1981) and on the 
maximum net fluxes towards and in the sediments. 
The results of univariate and multivariate statistical 
analysis were used to draw conclusions on the 
main forms in which the metals could occur. (Au- 
thor’s abstract) 
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VARIATIONS OF SOME CHEMICAL CRITE- 
RIA IN THE UNTERWARNOW, AN ESTUARY 
OF THE WESTERN BALTIC SEA IN 1977-1986. 
Wasserwirtschaftsdirektion Kueste, Stralsund 
(German D.R.). 

A. Bachor. 

Limnologica LMNOA8, Vol. 20, No. 1, p 29-32, 
Apri! 1990. 3 fig, 1 tab, 9 ref. 


Descriptors: *Baltic Sea, *Dissolved oxygen, *Es- 
tuarine environment, *Eutrophication, *Nutrient 
cycling, *Path of pollutants, Nitrates, Orthophos- 
phates, Orthosilicates, Runoff, Saline-freshwater 
interfaces, Salinity, Seasonal variation. 


The Unterwarnow estuary has been investigated 
periodically since 1977. Measured chemical water 
quality criteria show major variations in time and 
space which depend on the geographical-hydrolo- 
gical conditions of the waters, the meteorological 
situation, anthropogenic loads, and the dynamics of 
metabolism. Variations in salinity are governed 
mainly by distribution of inflow, outflow, and 
land-runoff as well as on hydrological-meteorolog- 
ical conditions. Oxygen conditions at the water 
surface are most unfavorable near the sewage out- 
fall of the town of Rostock. High oxygen supersa- 
turations in spring and summer point to the eutro- 
phic state of this estuary. The oxygen budget of 
the waters is additionally loaded by biochemical 
degradation of the resulting algal biomass and that 
from the Warnow River. Nitrate and orthosilicate 
levels vary inversely with salinity. Both are im- 
ported mainly with land-runoff. High land-runoff is 
linked to high nitrate concentrations. Nitrate and 
orthosilicate concentrations decrease as the fresh 
water mixes increasingly with the Baltic Sea water. 
In contrast, ammonium and orthophosphate in- 
crease along the longitudinal section of the estuary, 
highest near the sewage outfall. Levels of all dis- 
solved inorganic nutrients show considerable sea- 
sonal variation depending on the development of 
phytoplankton. They are lowest at the time of 
maximum biomass in spring. In further course of 
the orthophosphate, orthosilicate, and ammonium 
concentrations are governed by mineralization and 
nutrient recycling from the sediment. (Marks PTT) 
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IMPORTANT ECOLOGICAL FEATURES OF 
THE POLISH COSTAL ZONE OF THE BALTIC 
SEA. 

Gdansk Univ. (Poland). Inst. of Oceanography. 
For primary bibliographic entry see Field 5C. 
W90-11884 


LISTERIA SPECIES IN A_ CALIFORNIA 
COAST ESTUARINE ENVIRONMENT. 

Food and Drug Administration, Bothell, WA. Sea- 
food Products Research Center. 

For primary bibliographic entry see Field 2L. 
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CHLORINATED BIPHENYL MINERALIZA- 
TION BY INDIVIDUAL POPULATIONS AND 
CONSORTIA OF FRESHWATER BACTERIA. 
Tennessee Univ., Knoxville. Dept. of Microbiolo- 


gy. 

C. A. Pettigrew, A. Breen, C. Corcoran, and G. S. 
Sayler. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 7, p 2036-2045, July 1990. 
6 fig, 2 tab, 30 ref. USGS OWRT Grant 14-08- 
0001-G1482, and Public Health Service Training 
Grant T-32-A.107123-06. 


Descriptors: *Aquatic bacteria, *Biodegradation, 
*Chlorinated hydrocarbons, *Fate of pollutants, 
*Microbial degradation, *Mineralization, *Path of 
pollutants, *Polychlorinated biphenyls, Lake sedi- 
ments, Pseudomonas. 


Comparative studies were performed to investigate 
the contribution of microbial consortia, individual 
microbial populations, and specific plasmids to 
chlorinated biphenyl biodegradation among micro- 
bial communities from a polychlorinated biphenyl- 
contaminated freshwater environment. A bacterial 
consortium, designated LPS10, was shown to min- 
eralize 4-chlorobiphenyl (4CB) and dehalogenate 
4,4’-dichlorobiphenyl. The LPS10 consortium in- 
volved three isolates: Pseudomonas testosteroni 
(SPS10A), which mediated the breakdown of 4CB 
and 4,4’-dichlorobiphenyl to 4-chlorobenzoic acid; 
an isolate tentatively identified as an Arthrobacter 
sp. (SPS10B), which mediated 4-chlorobenzoic 
acid degradation; and Pseudomonas putida bv. A 
(LPS10C), whose role in the consortium has not 
been determined. None of these isolates contained 
detectable plasmids or sequences homologous to 
the 4CB-degradative plasmid pSS50. A freshwater 
isolate, designated LBS1C1, was found to harbor a 
41-megadalton plasmid that was related to the 35- 
megadalton plasmid pSS50, and this isolate was 
shown to mineralize 4CB. In chemostat enrich- 
ments with biphenyl and 4CB as primary carbon 
sources, the LPS10 consortium was found to out- 
compete bacterial populations harboring plasmids 
homologous to pSS50. These results demonstrate 
that an understanding of the biodegradative capac- 
ity of individual bacterial populations as well as 
interacting population of bacteria must be consid- 
ered in order to gain a better understanding of 
polychlorinated bipheny] biodegradation in the en- 
vironment. (Author’s abstract) 
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THERMAL ECOLOGY OF NAEGLERIA FOW- 
LERI FROM A POWER PLANT COOLING 
RESERVOIR. 

Illinois State Univ., Normal. Dept. of Biological 
Sciences. 

H. W. Huizinga, and G. L. McLaughlin. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 7, p 2200-2205, July 1990. 
7 fig, 21 ref. Public Health Service Grant R15- 
AI28041-01 TMP. 


Descriptors: *Amebas, *Amebic pathogens, *Cool- 
ing ponds, *Cooling water, *Human pathogens, 
*Naegleria, *Temperature effects, *Thermal pollu- 
tion, *Water pollution effects, Human diseases, Mi- 
crobiological studies, Nuclear powerplants, Path of 
pollutants, Water resources development, Water 
temperature. 


The pathogenic, free-living ameba Naegleria fow- 
leri is the causative agent of human primary 
amebic meningoencephalitis. N. fowleri has been 
isolated from thermally elevated aquatic environ- 
ments worldwide, but temperature factors associat- 
ed with occurrence of the ameba remain unde- 
fined. A newly created cooling reservoir (Clinton 
Lake, Illinois) was surveyed for Naegleria spp. 
before and after thermal additions from a nuclear 
powerplant. Water and sediment samples were col- 
lected from heated and unheated arms of the reser- 


voir and analyzed for the presence of thermophilic 
Naegleria spp. and pathogenic N. fowleri. Ameba 
were identified by morphology, in vitro cultiva- 
tion, temperature tolerance, mouse pathogenicity 
assay, and DNA restriction fragment length analy- 
sis. N. fowleri was isolated from the thermally 
elevated arm but not from the ambient-temperature 
arm of the reservoir. The probability of isolating 
thermophilic Naegleria and pathogenic N. fowleri 
increased significantly with temperature. Repeti- 
tive DNA restriction fragment profiles of the N. 
fowleri Clinton Lake isolates and a known N. 
fowleri strain of human origin were homogeneous. 
(Author’s abstract) 
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FATE OF ICE NUCLEATION-ACTIVE PSEU- 
DOMONAS SYRINGAE STRAINS IN ALPINE 
SOILS AND WATERS AND IN SYNTHETIC 
SNOW SAMPLES. 

Genecor International, Rochester, NY. 

R. A. Goodnow, M. D. Harrison, J. D. Morris, K. 
B. Sweeting, and R. J. Laduca. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 7, p 2223-2227, July 1990. 
8 fig, 2 tab, 17 ref. 


Descriptors: *Artificial precipitation, *Artificial 
snow, *Fate of pollutants, *Path of pollutants, 
*Pseudomonas, *Snow, *Snowmaking, Ice forma- 
tion, Microbiological studies, Soil contamination, 
Stream pollution, Temperature. 


The stability of the ice nucleation activity (INA) 
and viability of INA Pseudomonas syringae 31a, 
used as an ice nucleator in the manufacture of 
synthetic snow, was determined. The viability of 
P. syringae 1-2b, a rifampin-resistant mutant select- 
ed from strain 3la to improve recovery from test 
samples was determined in laboratory tests of three 
alpine soil and water samples from three different 
sources. Snow samples were exposed to environ- 
mental conditions or held in darkness at -20 C. 
Samples of soil and water were maintained in 
darkness at 0, 7.5, or 15 C. Parent strain 31a INA 
decreased significantly (> 99.0%) in snow exposed 
to sunlight and freeze-thaw, while the INA of the 
cell population in snow held in darkness at -20 C 
remained essentially unchanged. No viable strain 
31a was detected in snow exposed to the environ- 
ment after 7 days, while the viability of strain 31a 
in snow held in darkness at -20 C decreased to 3% 
of the original inoculation at the tests conclusion. 
Mutant strain 1-2b viability was undetectable or 
had decreased significantly 19 days postinoculation 
in soil samples held at 0 or 15 C. In contrast, 1-2b 
viability remained detectable at low levels for the 
duration of the test in soils held at 7.5 C. The 1-2b 
population demonstrated a significantly longer 
half-life in peat-like soil than in the loam soils 
tested. The rate of decrease in 1-2b viability was 
essentially the same in the three alpine water sam- 
ples tested with respect to water temperature and 
sample location. (Author’s abstract) 

W90-11912 


ENUMERATION OF ENTEROTOXIGENIC 
BACTEROIDES FRAGILIS IN MUNICIPAL 
SEWAGE. 

Montana State Univ., Bozeman. Veterinary Re- 
search Lab. 

D. S. Shoop, L. L. Myers, and J. B. LeFever. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 7, p 2243-2244, July 1990. 
1 fig, 1 tab, 12 ref. 


Descriptors: *Enteric bacteria, *Path of pollutants, 
*Public health, *Water pollution effects, *Water 
pollution sources, Human diseases, Municipal 
wastes, Pathogens, Wastewater treatment. 


Recent studies have implicated enterotoxin-pro- 
ducing isolates of an obligately anaerobic bacteri- 
um, Bacteroides fragilis, in human diarrheic dis- 
ease. Of 237 isolates of B. fragilis from sewage 
influent at the Bozeman, Montana wastewater 
treatment plant, 22 (9.3%) were enterotoxigenic, as 
indicated by their ability to elicit fluid accumula- 
tion in the lamb ileal loop test. It appears that 
enterotoxigenic B. fragilis is endemic in the human 





population at a moderately high level. Although 
the source of enterotoxigenic B. fragilis in colo- 
nized individuals is unknown, fecal-oral transmis- 
sion may occur due to the bacterium’s high aeroto- 
lerance, or it may be waterborne as indicated by a 
48-hr survival rate of the bacterium in streams 
receiving treated sewage effluent where the bacte- 
rium survived the wastewater treatment process. 
(Geiger-PTT) 

W90-11914 


LEAD, CADMIUM AND OTHER METALS IN 
SCANDINAVIAN SURFACE WATERS, WITH 
EMPHASIS ON ACIDIFICATION AND AT- 
MOSPHERIC DEPOSITION. 

Trondheim Univ. (Norway). Dept. of Chemistry. 
E. Steinnes. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 825-831, July 1990. 2 
fig, 2 tab, 40 ref. 


Descriptors: *Acid rain, *Acidic lakes, *Heavy 
metals, *Path of pollutants, *Water pollution 
sources, Acidification, Air pollution, Aluminum, 
Antimony, Arsenic, Cadmium, Chemical specia- 
tion, Lead, Manganese, Scandinavia, Soil contami- 
nation, Spatial distribution, Water pollution, Zinc. 


Studies of several heavy metals in Scandinavian 
surface waters show a south-north spatial gradient 
that is comparable to the very distinct gradient 
shown for the atmospheric deposition of acid and 
metals via long-range transport. For elements asso- 
ciated with major minerals in soils and sediments, 
such as Al and Mn, the observed gradients in 
surface waters can be attributed to the action of 
deposited acid. For elements supplied at consider- 
able rates by long-range atmospheric transport 
(Cd, As, Sb, and probably Zn) the trend toward 
significantly higher concentrations of these metals 
in lakes of southern Scandinavia is predominantly 
associated with airborne supply rather than rock 
weathering. The relative contributions from direct 
metal deposition and from release due to acidifica- 
tion of metals previously deposited from the at- 
mosphere and temporarily fixed in soils and sedi- 
ments, are difficult to distinguish. The acidification 
of lakes caused by acid deposition affects not only 
the distribution of metals between water and sedi- 
ments, but also their speciation in the water phase. 
(Geiger-PTT) 
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METHYLMERCURY IN SOME SWEDISH 

SURFACE WATERS. 

Longe Environmental Research Inst., Goete- 
rg. 

Y. H. Lee, and H. Hultberg. 

Environmental Toxicology and Chemistry 

ETOCDK, Vol. 9, No. 7, p 833-841, July 1990. 4 

fig, 4 tab, 29 ref. 


Descriptors: *Acid rain effects, *Acidic lakes, 
*Methylmercury, *Path of pollutants, *Surface 
water, *Sweden, *Water pollution sources, Forest 
watersheds, Mercury, Organic compounds, Reten- 
tion time, Runoff. 


Three lakes and catchment runoff in the Lake 
Gardsjoen watershed on the Swedish west coast 
were sampled for methylmercury during one year. 
The analyses indicated that high outputs of methyl- 
mercury were present during autumn in flushing 
water systems with short retention time, whereas 
smaller outputs and variations occurred in lake 
waters with longer retention times. Thus, methyl- 
mercury concentrations were measured as 0.16 to 
0.41 nanograms/L (humic rich lake), 0.12 to 0.26 
nanograms/L (limed lake), <0.1 nanograms/L 
(acid clearwater lake with long retention time) and 
0.13 to 0.28 nanograms/L (acid runoff from a 
forest). A flux estimate from one forested catch- 
ment (3.6 ha) had a yearly output of 5.2 milligrams 
and the specific output was estimated as 144 +/-70 
mg/sq km/yr. The measured methylmercury con- 
centration in this study accounted for only 6 to 
13% of the total dissolved organic bound mercury 
in the water samples. (Author’s abstract) 
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AQUEOUS INPUTS OF MERCURY TO PRE- 
CAMBRIAN SHIELD LAKES IN ONTARIO. 
Ontario Ministry of the Environment, Dorchester. 
Dorset Research Center. 

G. Mierle. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 843-851, July 1990. 6 
fig, 2 tab, 27 ref. 


Descriptors: *Lakes, *Mercury, *Ontario, *Path of 
pollutants, *Water pollution sources, Air pollution, 
Headwaters, Heavy metals, Runoff, Seasonal vari- 
ation, Weathering, Wetlands. 


The concentration of mercury in precipitation and 
in streams of a central Ontario lake were measured 
over a one year period. The concentrations in 
streams were generally very low (<5 nanograms/ 
L). But during warm periods with low discharge, 
concentrations often exceeded 20 nanograms/L in 
a headwater stream draining a wetland. The con- 
centration in precipitation varied from about 2 to 
nearly 30 nanograms/L and exhibited no seasonal 
pattern. By combining the concentration data with 
discharge and precipitation depth, the inputs of 
mercury from runoff and direct deposition were 
estimated. Direct wet deposition accounted for 
over half of the supply of mercury to the lake. The 
watersheds retained most of the mercury deposited 
on them. The presence of wetlands appeared to 
decrease retention efficiency. (Author’s abstract) 
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ENVIRONMENTAL FACTORS AFFECTING 
THE FORMATION OF METHYLMERCURY IN 
LOW PH LAKES. 

Wisconsin Univ.-La Crosse. River Studies Center. 
M. R. Winfrey, and J. W. M. Rudd. 


Environmental Toxicology and Chemistry 


ETOCDK, Vol. 9, No. 7, p 853-869, July 1990. 11 
fig, 4 tab, 119 ref. NSERC Strategic Grant 032694, 
NIH Grant TOX(AHR-01) 1 R15 ES04168-01, and 
Electric Power Research Institute Grant RP 2020- 
10. 


Descriptors: *Acidic lakes, *Bioaccumulation, 
*Chemical speciation, *Fish, *Hydrogen ion con- 
centration, *Methylmercury, *Path of pollutants, 
Aquatic bacteria, Fate of pollutants, Lake sedi- 
ments, Literature review, Mercury, Methylation, 
Sediment-water interfaces. 


Recent studies have demonstrated elevated levels 
of mercury in fish from remote, low alkalinity and 
low pH lakes. The mechanisms of this enhanced 
bioaccumulation are poorly understood, but the 
amount of methylmercury produced in a lake can 
play a major role. Decreased pH stimulates meth- 
ylmercury production at the sediment-water inter- 
face and possibly in the aerobic water column. 
Decreased pH also decreases loss of volatile mer- 
cury from lake water and increases mercury bind- 
ing to particulates in water. These factors may 
increase methylation at low pH by enhancing the 
bioavailability of mercury for methylation. In 
anoxic subsurface sediments, decreased pH de- 
creases the rate of mercury methylation, suggest- 
ing that methylmercury formation in the water 
column and at the sediment-water interface may be 
most important in acidified lakes. Sulfate-reducing 
bacteria are important mercury methylators in 
acidified lakes. Whether enhanced sulfate reduc- 
tion stimulates methylmercury production in low 
PH lakes is presently unclear, although most of the 
available data do not support this hypothesis. (Au- 
thor’s abstract) 
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EFFECTS OF ACIDIFICATION ON MINOR 
AND TRACE METAL CHEMISTRY IN LITTLE 
ROCK LAKE, WISCONSIN. 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

P. L. Brezonik, C. E. Mach, G. Downing, N. 
Richardson, and M. Brigham. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 871-885, July 1990. 3 
fig, 6 tab, 63 ref. 
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tion effects, Aluminum, Benthos, Bioaccumulation, 
Cadmium, Chemical speciation, Copper, Heavy 
metals, Hydrogen ion concentration, Iron, Lake 
sediments, Lakes, Lead, Limnology, Manganese, 
Mercury, Nickel, Periphyton, Wisconsin, Zinc, 
Zooplankton. 


Little Rock Lake is a low-alkalinity (25 microequi- 
valents/L, pH 6.1) seepage lake in north-central 
Wisconsin. The two main basins of the lake were 
separated by a polyvinyl barrier in 1984, and acidi- 
fication of the north basin with H2SO4 began in 
spring 1985; the south basin is being maintained as 
a reference. The effects of acidification on dis- 
solved concentrations of Al, Fe, Mn, Cd, Cu, Ni, 
Pb and Zn were studied at three scales at Little 
Rock Lake: laboratory-scale experiments with 
well-mixed sediments; large (4-to-5-m diameter) in 
situ enclosures maintained at pH 4.5 to 6.0; and the 
lake itself. In general, qualitative agreement is 
good between the three approaches, but some dif- 
ferences have been observed, especially for Al and 
Fe. The most significant trace metal response ob- 
served in acidifying the north basin from pH 6.1 to 
5.1 was a large increase in dissolved Mn, apparent- 
ly as a result of hindered oxidation of Mn(+ +) at 
lower pH. Dissolved Al and Fe also increased at 
pH 5.1 but not at 5.6. Water column levels of Cd, 
Cu, Pb and Zn have not increased at pH 5.1 in the 
lake, but results of lab and enclosure studies sug- 
gest that increased concentrations of Cd and Zn 
will occur when the lake is acidified to pH 4.6. 
Sediment cores and surface sediments from both 
basins of the lake have been collected and analyzed 
for Al, Fe, Mn, Cd, Cu, Hg, Ni, Pb and Zn. 
Similar concentrations of most metals were found 
in surface sediments from both basins of the lake. 
Near-surface sediments were enriched in Hg and 
Pb relative to deeper sediment layers; the enrich- 
ment is presumed to be caused by increased atmos- 
pheric inputs during the past century, not diagene- 
tic activity. No consistent differences in the Hg 
content of zooplankton, periphyton and benthic 
invertebrates were found at pH 5.6 and 5.1 in the 
acidified basin compared with the pH 6.1 reference 
basin. (Author’s abstract) 
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HUMAN HEALTH EFFECTS OF METALS IN 
DRINKING WATER: RELATIONSHIP TO 
CULTURAL ACIDIFICATION. 

Umea Univ. (Sweden). Dept. of Environmental 
Medicine. 

For primary bibliographic entry see Field 5C. 
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CONTROL OF CADMIUM LEVELS IN HOLO- 
PEDIUM GIBBERUM (CRUSTACEA, CLADO- 
CERA) IN CANADIAN SHIELD LAKES. 

Guelph Univ. (Ontario). Dept. of Zoology. 

N. D. Yan, G. L. Mackie, and P. Grauds. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 895-908, July 1990. 9 
fig, 5 tab, 40 ref. 


Descriptors: *Acid rain effects, *Acidic lakes, 
*Bioaccumulation, *Cadmium, *Waterfleas, Acidi- 
fication, Adsorption, Fate of pollutants, Iron, Par- 
ticulate matter, Path of pollutants, Zooplankton. 


Cadmium concentrations (Cd-h) of Holopedium 
gibberum (Crustacea, Cladocera) collected from 26 
Canadian Shield lakes with positive alkalinity 
ranged from 0.9 to 31 micrograms/g. Levels were 
positively correlated with aqueous Cd concentra- 
tions (Cd-aq) and negatively correlated with clutch 
size. Animals collected from acidified lakes did not 
have elevated Cd-h concentrations despite elevated 
Cd-aq levels. In three intensive study lakes, the 
presence of eggs lowered Cd-h concentrations and 
Cd-h levels frequently increased with increases in 
body size. In two of these lakes, many H. gibberum 
occupied waters rich in particulate iron just above 
the anoxic interface. Cd-h levels fell when animals 
were experimentally confined to this layer, pre- 
sumably because much of the Cd-aq was adsorbed 
by the particulate iron and was unavailable for 
uptake. It was suggested that the behavior of ani- 
mals, specifically their movement to light-scatter- 
ing layers just above the anoxic interface, influ- 
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ences the accumulation of Cd by H. gibberum in 
Canadian Shield lakes. (Author’s abstract) 
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PARTITIONING AND BIOAVAILABILITY OF 
MERCURY IN AN EXPERIMENTALLY ACIDI- 
FIED WISCONSIN LAKE. 

National Fisheries Contaminant Research Center, 
La Crosse, WI. Field Research Station. 

J. G. Wiener, W. F. Fitzgerald, C. J. Watras, and 
R. G. Rada. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 909-918, July 1990. 3 
fig, 2 tab, 41 ref. EPRI Contract RP-2020-10. 


Descriptors: *Acidic lakes, *Bioavailability, *Mer- 
cury, *Path of pollutants, Acidification, Air pollu- 
tion, Bioaccumulation, Lake sediments, Perch. 


The partitioning of mercury (Hg) among air, 
water, sediments and fish at Little Rock Lake, a 
clear water seepage lake in north-central Wiscon- 
sin was studied. The lake was divided by a sea 
curtain into two basins, one acidified with sulfuric 
acid to pH 5.6 for two years, and the other an 
untreated reference site (mean pH 6.1), to docu- 
ment the effects of acidification. Trace metal-free 
protocols were used to measure Hg at the picomo- 
lar level in air and water. Total gaseous Hg in air 
samples averaged 2.0 nanograms/cu m. Total Hg 
in unfiltered water samples collected in 1986 after 
the fall overturn averaged about 1 nanogram/L in 
the acidified and reference basins. Mercury in sur- 
ficial sediments was strongly correlated with vola- 
tile matter content and ranged from 10 to about 
170 nanograms/g (dry weight) in both basins. 
Total Hg concentrations in whole, calendar age-l 
yellow perch (Perca flavescens), sampled after one 
year of residence in the lake, averaged 114 nano- 
grams/g (fresh weight) in the reference basin and 
135 nanograms/g in the acidified basin, a highly 
significant (p < 0.01) difference. The mean whole- 
body burden (quantity) of Hg in age-1 perch did 
not differ between basins after the first year, but 
was significantly greater in the treatment basin 
than in the reference basin after the second year of 
acidification. Differences between the two basins 
in the bioaccumulation of Hg were attributed to 
internal (within-lake) processes that influence the 
bioavailability of the metal. An initial Hg budget 
for the treatment basin of Little Rock Lake 
showed that atmospheric deposition and sedimen- 
tary remobilization of Hg are potentially important 
processes influencing its biogeochemical cycling 
and uptake by fish. (Author’s abstract) 
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FACTORS AFFECTING MERCURY ACCUMU- 
LATION IN FISH IN THE UPPER MICHIGAN 
PENINSULA. 

Tetra Tech, Inc., Lafayette, CA. 

T. M. Grieb, C. T. Driscoll, S. P. Gloss, C. L. 
Schofield, and G. L. Bowie. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 919-930, July 1990. 5 
fig, 7 tab, 29 ref. EPRI Agreement RP2020-5. 
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*Bioaccumulation, *Fish, *Hydrogen ion concen- 
tration, *Mercury, *Methylmercury, *Path of pol- 
lutants, Aluminum, Bass, Calcium, Color, Conduc- 
tivity, Lake morphology, Limnology, Michigan, 
Organic carbon, Perch, Phosphorus, Pike, Sucker, 
Sulfates, Tissue analysis, Turbidity, Wisconsin. 


Fish were sampled from 35 drainage and seepage 
lakes in the upper Michigan peninsula and Wiscon- 
sin in conjunction with Phase II of the U.S. Envi- 
ronmental Protection Agency’s Eastern Lake 
Survey, to explore the relationship between phys- 
icochemical characteristics of lakes and mercury 
concentrations in fish tissue. The lakes were select- 
ed using a stratified random design weighted for 
low pH to assess acidification effects on mercury 
bioaccumulation. Muscle tissue from yellow perch 
(Perca flavescens), northern pike (Esox lucius), 
white sucker (Catostomus commersoni) and large- 
mouth bass (Micropterus salmoides) was analyzed 
for total and methylmercury. Differences in mer- 
cury concentrations were found between species, 
and methylmercury accounted for 99% of total 


mercury. Relationships were examined between 
tissue concentrations of mercury in yellow perch 
and lake physicochemical variables including pH, 
acid neutralizing capacity (ANC), calcium, con- 
ductivity, aluminum, total phosphorus, dissolved 
organic carbon, color, sulfate, lake area, lake 
depth, watershed area, Secchi depth and elevation. 
Mercury concentrations were negatively correlat- 
ed with pH and ANC for both seepage and drain- 
age lakes, but correlations with other water quality 
characteristics varied with lake type. Dissolved 
organic carbon had a positive correlation with age, 
weight and length in yellow perch. (Author’s ab- 
stract) 
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MERCURY ACCUMULATION IN YELLOW 
PERCH IN WISCONSIN SEEPAGE LAKES: RE- 
LATION TO LAKE CHARACTERISTICS. 
Wisconsin Univ.-La Crosse. River Studies Center. 
W. G. Cope, J. G. Wiener, and R. G. Rada. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 931-940, July 1990. 2 
fig, 4 tab, 46 ref. 


Descriptors: *Acid rain effects, *Alkalinity, 
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Bioavailability, Lake sediments, Limnology, Pre- 
dation, Water chemistry, Wisconsin. 


The relations between lacustrine characteristics 
and the total mercury (Hg) content of calendar 
age-2 yellow perch (Perca flavescens) in 10 seep- 
age lakes in north-central Wisconsin was studied. 
Mean concentrations and burdens (masses) of Hg 
in whole perch varied widely among lakes, were 
negatively correlated with lake pH and were posi- 
tively correlated with total Hg concentration in 
surficial profundal sediment. Approximately 80 to 
90% of the variation in Hg concentration and 
burden in whole perch was explained with multiple 
regressions containing two independent variables: 
either lake pH or alkalinity, and Hg concentration 
in surficial sediment. Variation among lakes in the 
Hg concentration in yellow perch was unrelated to 
their relative rates of growth. The mean concen- 
tration of Hg in axial muscle tissue of age-5 wal- 
leyes (Stizostedion vitreum vitreum) from five of 
the study lakes was highly correlated with the 
mean concentration in whole age-2 perch in the 
same lakes. It was hypothesized that the high Hg 
concentrations often seen in piscivorous fish in 
low-alkalinity lakes (relative to high-alkalinity 
lakes) is at least partly due to a greater dietary 
intake of Hg in such waters. The analysis of small 
yellow perch, the preferred prey of adult walleyes 
and an important forage species for many predato- 
ry fishes in the north-central United States, may be 
an effective approach to assessing Hg bioavailabi- 
lity in the region’s lakes. (Author’s abstract) 
W90-11924 


METAL CONTAMINATION IN LIVER AND 
MUSCLE OF NORTHERN PIKE (ESOX 
LUCIUS) AND WHITE SUCKER (CATOSTO- 
MUS COMMERSONID AND IN SEDIMENTS 
FROM LAKES NEAR THE SMELTER AT FLIN 
FLON, MANITOBA. 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

S. E. Harrison, and J. F. Klaverkamp. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 941-956, July 1990. 3 
fig, 9 tab, 37 ref. 


Descriptors: *Acidic lakes, *Bioaccumulation, 
*Heavy metals, *Path of pollutants, ‘*Pike, 
*Sucker, Arsenic, Cadmium, Copper, Fate of pol- 
lutants, Lake sediments, Lakes, Lead, Liver, Mer- 
cury, Muscle, Selenium, Tissue analysis, Zinc. 


Northern pike (Esox lucius Linnaeus), white 
sucker (Catostomus commersoni Lacepede) and 
sediment cores were obtained from 13 lakes locat- 
ed 4.5 to 84 kilometers from the base metal smelter 
at Flin Flon, Manitoba, Canada. Zn, Cu, Cd, Hg, 
Se, Pb and As concentrations were determined in 
liver and muscle of fish. Depth profiles of Zn, Cu, 
Cd, Hg and Se concentrations were determined in 
sediment cores. The area receiving significant 
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metal deposition from the smelter is smaller than 
previously estimated. Increases in metal concentra- 
tions in depth profiles of sediment cores appear to 
coincide with the onset of smelting operations at 
Flin Flon. Metal concentrations in fish from two 
lakes near the smelter dropped between 1976 and 
1982, after a tall stack (250 m) was installed on the 
smelter. Metal concentrations in muscle were poor 
indicators of metal concentrations in sediments. 
Concentrations of Cd and Se in liver of northern 
pike, and concentrations of Zn, Cu, Cd and Se in 
liver of white sucker were greatest in the most 
contaminated lakes. Concentrations of Hg in fish 
declined with increased proximity to the smelter. 
Limnological variables seemed to have little influ- 
ence on metal concentrations in fish. (Author’s 
abstract) 

W90-11925 


TOXICITY OF TRACE METALS TO ACARTIA 
TONSA IN THE ELIZABETH RIVER AND 
SOUTHERN CHESAPEAKE BAY. 

National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

For primary bibliographic entry see Field 5C. 
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SURVIVAL OF LEGIONELLA PNEUMO- 
PHILA WITHIN CYSTS OF ACANTHAMOEBA 
POLYPHAGA FOLLOWING CHLORINE EX- 
POSURE. 

Public Health Lab. Service, Bath (England). 

S. Kilvington, and J. Price. 

Journal of Applied Bacteriology JABAA4, Vol. 
68, No. 5, p 519-525, May 1990. 4 fig, 1 tab, 27 ref. 


Descriptors: *Acanthamoeba, *Amebas, *Disinfec- 
tion, *Epizootiology, *Legionella, *Public health, 
Epidemiology, Human diseases, Microorganisms, 
Survival. 


Legionella pneumophila causes Legionnaires’ dis- 
ease in man. The organism is widely distributed in 
nature and has been isolated from a variety of 
natural and man-made aquatic sites. The associa- 
tion between Legionella pneumophila and the free- 
living amoeba Acanthamoeba polyphaga was stud- 
ied. Laboratory observations on the biology of L. 
pneumophila and its association with free-living 
amoebae suggest that amoebae may play a support- 
ive role. Free-living amoebae and L. pneumophila 
are commonly found in soil and aquatic environ- 
ments. Intracellular growth of L. pneumophila 
within amoebic trophozoite was confirmed by ki- 
netic growth experiments, light and electron mi- 
croscopy. Cysts produced from infected tropho- 
zoites were found to protect the legionellas from at 
least 50 mg/L free chlorine. The ability of L. 
pneumophila to survive within the cysts of A. 
polyphaga is suggested as a possible mechanism by 
which the organism evades disinfection and 
spreads to colonize new environments. (Mertz- 


PTT) 
W90-11941 


NATURAL BATHING BEACHES: SANITARY 
SURVEY ADDRESSES PUBLIC HEALTH CON- 
CERNS. 

Hanover Township Health Dept., Whippany, NJ. 
For primary bibliographic entry see Field 5G. 
W90-11948 


NA/CL RATIO IN RAINWATER AND THE 
SEASALT CHLORIDE CYCLE. 
Heinrich-Hertz-Inst. fuer Atmosphaeren-forschung 
und Geomagnetismus, Berlin (German D.R.). 

For primary bibliographic entry see Field 2K. 
W90-11966 


MEASUREMENTS OF CLOUD WATER DEPO- 
SITION ON VEGETATION USING A LYSIME- 
TER AND A FLUX GRADIENT TECHNIQUE. 
Institute of Terrestrial Ecology, Edinburgh (Scot- 
land). 

For primary bibliographic entry see Field 2B. 
W90-11968 





SULFUR DEPOSITION ONTO EUROPEAN 
FORESTS: THROUGHFALL DATA AND 
MODEL ESTIMATES. 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Physical Geography. 

W. Ivens, P. Kauppi, J. Alcamo, and M. Posch. 
Tellus TELLAL, Vol. 42B, No. 3, p 294-303, July 
1990. 4 fig, 1 tab, 46 ref. 


Descriptors: *Acid rain, *Air pollution, *Deposi- 
tion, *Fluctuations, *Forests, *Path of pollutants, 
*Sulfur, *Throughfall, *Water pollution sources, 
Deciduous trees, Model studies. 


Measurements of throughfall fluxes were analyzes 
in European forests. These fluxes were compared 
to deposition to bulk collectors located in nearby 
open land, to get an idea of the filtering efficiency 
of forests. In addition, fluxes were compared with 
deposition estimates from a long-range transport 
model of air pollutants, linked to an emission gen- 
eration model. According to reported measure- 
ments from 52 European conifer stands, it was 
found that sulfur flux was 3.8 +/-2.3 times greater 
onto the forest floor than onto precipitation collec- 
tors. In a similar data set of 13 deciduous stands 
this ratio was 2.3 +/-0.9. The ratio of throughfall 
flux to model estimate was 1.8 +/-0.9 in conifer- 
ous stands and 0.9 +/-0.3 in deciduous stands. For 
sites that are located in moderately to highly sulfur 
polluted areas, it is assumed that throughfall fluxes 
give a good estimation of the atmospheric sulfur 
deposition. It was concluded that (1) sulfur deposi- 
tion to forests is 1.5 to 6 times higher than deposi- 
tion to smooth receptor surfaces due to an efficient 
filtering by the forest canopy, (2) average annual 
sulfur deposition at a given location is 50 to 100% 
greater on conifers than on deciduous trees, (3) the 
existing European scale model that links sulfur 
deposition to the pollution generation processes is 
quite accurate as far as deciduous forests are con- 
cerned, and (4) the model underestimates deposi- 
tion to coniferous forests. (Author’s abstract) 
W90-11969 


SIMULATION OF RUNOFF AND NITRATE 
TRANSPORT FROM MIXED BASINS IN 
SWEDEN. 

Sveriges Meteorologiska och Hydrologiska Inst., 
Norrkoeping. 

M. Brandt. 

Nordic Hydrology NOHYBB, Vol. 21, No. 1, p 
13-34, 1990. 9 fig, 3 tab, 25 ref. 


Descriptors: *Computer models, *Lakes, *Leach- 
ing, *Nitrates, *Nonpoint pollution sources, *Path 
of pollutants, *Runoff, *Streamflow, *Water pollu- 
tion sources, Computer programs, Farm manage- 
ment, Fate of pollutants, Forest management, Land 
use, Sweden. 


A conceptual model for simultaneous computation 
of runoff and inorganic nitrogen leaching shows 
that a model can be used to transfer information 
from small homogeneous research basins to larger 
basins of mixed land use. The model is semi-empiri- 
cal with coefficients that are calibrated against 
observed data. It has been developed and tested for 
mixed basins consisting of forest, arable land, and 
lakes. In two of the basins, lakes have a dominating 
role in the dynamics of nitrate transport. A river 
system with significant lakes can therefore be mod- 
elled by simple standard loss functions for specified 
areas instead of by a more complete model for 
nitrate turnover. A simple exponential decay func- 
tion seems to be appropriate for the simulations of 
nitrate reduction due to physical and biological 
processes in the lake itself. (Korn-PTT) 

W90-11983 


RECHARGE ESTIMATES FOR THE 
FORD SITE 200 AREAS PLATEAU. 

R. C. Routson, and V. G. Johnson. 
Northwest Science NOSCAX, Vol. 64, No. 3, p 
150-158, May 1990. 6 fig, 24 ref. 
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Descriptors: *Cesium, *Cesium radioisotopes, *Ly- 
simeters, *Path of pollutants, *Radioactive waste 
disposal, *Recharge, *Underground waste dispos- 
al, *Vadose zone, Hanford Site, Hazardous waste 
disposal. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The magnitude of recharge from natural precipita- 
tion was assessed on the Hanford Site 200 Areas 
Plateau. Two sources of data were used in the 
evaluation: (1) moisture accumulation in an 18-m- 
deep 200 East Area, closed-bottom lysimeter for 13 
years, and (2) distribution of Cesium-137 in a solid- 
waste burial ground in which contaminated soil 
had been buried for 10 years. A borehole was core 
drilled in 1985 to the bottom of the 200 East Area 
closed-bottom lysimeter and the moisture content 
was determined gravimetrically. The 1985 mois- 
ture content of the lysimeter was compared with 
its initial moisture content to estimate the recharge. 
There was no apparent net loss of moisture during 
the 13-year experiment. There has been no detecta- 
ble moisture accumulation in the bottom of the 
lysimeter since 1972. Thus, the recharge rate was 
approximately zero over the 13-year period. 
Cesium-137 contaminated soil, resulting from a 
multimolar, NH4(+) waste spill, was placed in a 
200 West Area solid-waste burial ground in 1970. 
After ten years the distribution of Cesium-137 was 
determined from core-drilled samples. No Cesium- 
137 above background was detected beneath the 
trench bottom. Thus, there was no indication of 
measurable downward movement. However, 
Cesium-137 was detected above the trench, most 
likely resulting from evapotranspiration. Based on 
the above observations, there appears to be very 
little potential for downward movement of mixed 
waste contaminants in the upper vadose zone be- 
neath much of the 200 Areas Plateau under natural 
or minimally disturbed conditions. (Author’s ab- 
stract) 

W90-11989 


BEHAVIOR OF NTA AND EDTA IN BIOLOGI- 
CAL WASTEWATER TREATMENT. 
Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

A. C. Alder, H. Siegrist, W. Gujer, and W. Giger. 
Water Research WATRAG, Vol. 24, No. 6, p 733- 
742, June 1990. 10 fig, 3 tab, 36 ref. 


Descriptors: *Adsorption, *Biological wastewater 
treatment, *Chelating agents, *Detergents, *Math- 
ematical models, *Model studies, *Wastewater 
treatment, Copper, Diurnal variation, Ethylenedia- 
minetetraacetic acid, Heavy metals, Lead, Nitrilo- 
triacetic acid, Zinc. 


The behavior and diurnal load variations of nitrilo- 
triacetate (NTA) and ethylenediami raacetate 
(EDTA) were investigated in winter and in 
summer in the sewage treatment plant Zurich- 
Glatt. The results are discussed using the activated 
sludge model of the International Association on 
Water Pollution Research and Control (IAWPRC) 
task group extended by the degradation kinetics of 
NTA and by its adsorption behavior onto activated 
sludge. The plant had a sludge age of 3.6 days in 
winter and 4.8 days in summer and was in winter 
only partly nitrifying. The average daily load of 
NTA and EDTA in the primary effluent, during 
the two investigated periods were 13 kg NTA/d 
and 1.3 kg EDTA/d, respectively. The influent 
concentration varied form 300 to 1500 micrograms 
NTA/L and from 30 to 150 micrograms EDTA/ 
L. In both seasons NTA was biologically degraded 
up to 97%, while no elimination was observed for 
EDTA. During the measurements in the winter 
period, an additional 17 kg of NTA (120% of a 
daily load) were added to the effluent of the pri- 
mary clarifier. During 4-5 hours the biological 
NTA degradation was saturated and four times 
more than the daily average of NTA was degrad- 
ed. Due to the increased NTA concentration (up 
to 2000 micrograms/L in the effluent of the sec- 
ondary clarifier) zinc and lead were remobilized 
from the activated sludge, and their effluent con- 
centration in the secondary clarifier increased by 
200 and 50%, respectively. The concentration of 
copper did not increase during the NTA shock 
loading. (Author’s abstract) 
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PSEUDOMONAS FLUORESCENS SURVIVAL 
AND PLASMID RP4 TRANSFER IN AGRICUL- 
TURAL WATER. 

Guelph Univ. (Ontario). Dept. of Environmental 


Effects Of Pollution—Group 5C 


Biology. 

J. T. Trevors, J. D. van Elsas, M. E. Starodub, and 
L. S. van Overbeek. 

Water Research WATRAG, Vol. 24, No. 6, p 751- 
755, June 1990. 1 fig, 3 tab, 24 ref. 


Descriptors: *Agricultural water, *Bacterial analy- 
sis, *Biotechnology, *Microbiological studies, 
*Microorganisms, *Plasmids, | *Pseudomonas, 
*Water pollution sources, Microbial degradation, 
Soil organisms. 


An understanding of bacterial movement, survival 
and genetic interactions between microorganisms 
in soil and aquatic environments is an essential area 
of microbiology. As increasing importance is being 
placed on the use of microorganisms and/or micro- 
bial products in environmental biotechnology, it is 
necessary to develop procedures, and study natural 
environments where gene transfer may occur. The 
transfer of plasmid RP4 via conjugation between 
introduced Pseudomonas fluorescens donor and 
recipient cells was studied in agricultural surface 
water samples at 22 C over a 10 day period. 
Transconjugants were recovered when the water 
was sampled after 3 and 10 days incubation, from 
non-sterile (unfiltered) surface water that was 
amended with dilute tryptone-yeast extract (TY) 
broth and 0.1% (v/v) bentonite clay slurry. RP4 
plasmid transfer was not observed in unamended 
filtered water samples inoculated with donor and 
recipient cells. However, viable donor and recipi- 
ent cells were usually present in reduced numbers 
in most water samples after 10 days. The results of 
this study are interesting in view of the fact that 
agricultural soils may be fertilized with animal 
wastes and sewage that can contain a high density 
of bacterial cells that may act as donors of plasmids 
and recipients in bacterial conjugation. (Korn- 
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MEDIATORS OF MICROBIOLOGIC ORIGIN 
AND EUTROPHICATION PHENOMENA. 
Centre d’Etudes et de Recherches de Biologie et 
d’Oceanographie Medicale, Nice (France). 

M. Aubert. 

Chemosphere CMSHAF, Vol. 20, No. 1/2, p 197- 
206, 1990. 4 fig, 4 tab, 21 ref. 


Descriptors: *Algal blooms, *Dystrophy, *Eu- 
trophication, *Nutrients, *Path of pollutants, *Red 
tide, *Water pollution effects, Carbon, Detergents, 
Diatoms, Dinoflagellates, Heavy metals, Hydro- 
carbons, Nitrogen, Pesticides, Phosphorus, Pri- 
mary productivity, Temperature effects. 


Marine eutrophication may evolve towards dystro- 
phication phenomena with the appearance of red 
tides that are toxic for marine biota and their 
consumers, and humans who use them as food. An 
excess of phosphorus, nitrogen and carbon is not 
synonymous with eutrophication. Other factors, 
such as water temperature are also implicated in 
the cause of eutrophication but these are not suffi- 
cient to explain the phenomena. Some chemical 
mediators such as thiamin, and B12 vitamins stimu- 
late primary productivity at sea. These stimulants 
are of bacterial origin and may result from the 
disposal of sewage at sea. Some mediators are 
inhibitory of primary productivity. Their origin is 
planktonic and they are secreted by diatoms and 
dinoflagellates. The actions of both stimulatory 
and inhibitory mediators are affected by various 
pollutants such as pesticides, detergents, hydrocar- 
bons or heavy metals. The interactions of all of 
these contributing factors allows a more realistic 
explanation of the phenomena causing dystrophy 
and red tides. (Geiger-PTT) 
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STUDIES ON ANTIBACTERIAL ACTIVITY OF 
WASTE WATERS FROM OLIVE OIL MILLS 
(ALPECHIN): INHIBITORY ACTIVITY OF 
PHENOLIC AND FATTY ACIDS. 

Granada Univ. (Spain). Dept. of Microbiology. 
For primary bibliographic entry see Field 5D. 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


INTERACTIONS OF WATER CONTAMI- 
NANTS: I. PLASMA ENZYME ACTIVITY AND 
RESPONSE SURFACE METHODOLOGY FOL- 
LOWING GAVAGE ADMINISTRATION OF 
CCLA AND CHCL3 OR TCE SINGLY AND IN 
COMBINATION IN THE RAT. 

Medical Coll. of Virginia, Richmond. Dept. of 
Pharmacology. 

J. F. Borzelleca, T. M. O’Hara, C. Gennings, R. H. 
Granger, and M. A. Sheppard. 

Fundamental and Applied Toxicology FAATDF, 
Vol. 14, No. 3, p 477-490, April 1990. 7 fig, 1 tab, 
32 ref. EPA Cooperative Agreement CR-812558. 


Descriptors: *Carbon tetrachloride, *Chlorinated 
hydrocarbons, *Chloroform, *Rats, *Toxicity, 
*Trichloroethylene, *Water pollution effects, 
Animal physiology, Bioassay, Drinking water, En- 
zymes, Liver, Organic compounds, Organic sol- 
vents, Synergistic effects. 


The joint hepatotoxicity of carbon tetrachloride 
(CCI4) and chloroform (CHCI3) or trichloroethy- 
lene (TCE), three potential contaminants of drink- 
ing water, in male CD rats was investigated. Rats 
with chronic indwelling arterial cannulas were ad- 
ministered a single oral dose of CCl4 and CHC13 
or CCI4 and TCE in 5% Emulphor at doses of 0 to 
700 mg/kg. Hepatotoxicity was evaluated by meas- 
uring the activity of AST, ALT, and SDH in 
plasma at 0, 3, 6, 12, 24, 36, 48, and 72 hr postga- 
vage. Response data were analyzed for interaction 
using response surface methodology. CCl4 alone 
displayed dose-dependent toxicity. TCE demon- 
strated little evidence of hepatotoxicity. In combi- 
nation, both CCI4/CHCI3 and CCI4/TCE dis- 
played a synergistic (supraadditive) response for 
peak plasma enzyme activity. (Author’s abstract) 
W90-10554 


ABSORPTION AND RETENTION OF ALUMI- 
NUM FROM DRINKING WATER: 1. EFFECT 
OF CITRIC AND ASCORBIC ACIDS ON ALU- 
MINUM TISSUE LEVELS IN RABBITS. 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

For primary bibliographic entry see Field 5B. 
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FIXATION OF DISSOLVED SILICATE AND 
SEDIMENTATION OF BIOGENIC SILICATE 
IN THE LOWER RIVER RHINE DURING 
DIATOM BLOOMS. 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

W. Admiraal, P. Breugem, D. M. L. H. A. Jacobs, 
and E. D. De Ruyter Van Steveninck. 
Biogeochemistry BIOGEP, Vol. 9, No. 2, p 175- 
185, March 1990. 5 fig, 28 ref. 


Descriptors: *Diatoms, *Eutrophication, *Path of 
pollutants, *Rhine River, *Sedimentation, *Sili- 
cates, Chlorophyll a, Dissolved solids, Nutrients, 
Particulate matter, Phytoplankton, Seasonal varia- 
tion. 


Concentrations of dissolved silicate and particulate 
biogenic silicate were measured in three branches 
of the lower river Rhine in The Netherlands in 
order to analyze the role of this element in the 
eutrophication of the river basin. Particulate sili- 
cate followed the seasonal development of the 
phytoplankton, which was dominated by diatoms. 
The concentration of dissolved silicate fell during 
blooms (<0.1 mg/L), but the amounts of biogenic 
silicate measured (approximately 1 mg/L) were 
insufficient to explain the seasonal decrease in the 
dissolved fraction; this indicates retention of sili- 
cate upstream. Some particulate biogenic silicate in 
river water settled in man-made sedimentation 
areas in the Rhine delta. The observations suggest 
that changes in silicate fixation in the Rhine may 
have contributed to the incidence of non-diatom 
phytoplankton blooms in receiving waters. (Au- 
thor’s abstract) 
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MODULATION OF NITROGEN LOADING IM- 
PACTS WITHIN AN ESTUARY. 
East Carolina Univ., Greenville, NC. Inst. for 


Coastal and Marine Resources. 

J. N. Boyer, D. W. Stanley, R. R. Christian, and 
W. M. Rizzo. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 165-176, 4 fig, 1 tab, 29 ref. 
NOAA Grant NA85AA-D-SG022 and EPA 
Grant R-812475-01-0. 


Descriptors: *Coastal waters, *Estuaries, *Neuse 
River, *Nitrogen, *Water pollution effects, Am- 
monium, Cycling nutrients, Light intensity, 
Oxygen, Phytoplankton, Seasonal variation, Tem- 
perature. 


The impact of nitrogen loading on water quality in 
the Neuse River estuary is addressed. During the 
period of March 1985 through February 1986, 
concentrations of ammonium remained relatively 
constant throughout the estuary. During the 
winter concentrations of ammonium increased 
slightly as the rate of loading increased dramatical- 
ly while ammonium input and concentration de- 
clined. Temperature was the best indicator of phy- 
toplankton ammonium uptake, explaining 70% of 
the variation. Ammonium loading and light varia- 
bility did not explain any more variation in uptake 
rate but were significantly correlated due to the 
combination of river flow and light extinction by 
the water column coupled with high dark uptake 
(35%). Total annual integrated ammonium uptake 
for the estuary was 3466 Mmol-N (65 ktonnes N). 
This was 115 times the amount of new ammonium 
input from the watershed, 31 times the input of 
total reduced oxygen, and 18 times the total nitro- 
gen input. Medium turnover times for the ammoni- 
um in the estuary ranged from 0.02-11 days. It is 
clear that biological processes exert a major influ- 
ence on nutrient dynamics in the estuary. (See also 
W90-10584) (Author’s abstract) 
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FLUORIDE TOXICITY TO SALTWATER OR- 
GANISMS. 

North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. Div. of Envi- 
ronmental Management. 

G. J. Thorpe. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 189-199, 34 ref. 


Descriptors: *Coastal waters, *Estuaries, *Fluor- 
ides, *Toxicity, *Water pollution effects, Crabs, 
Ecotoxicology, Marine animals, Pamlico River, 
Regulations, Tidewater. 


Outbreaks of unexplained disease among some fish- 
eries in North Carolina coastal waters have lead to 
speculation concerning the possible causes of the 
pathogenic conditions. Ulcerations in the shells of 
blue crabs in the Pamlico River estuary have 
prompted a review of the scientific literature con- 
cerning fluoride’s toxicity to saltwater organisms. 
Existing data on fluoride toxicity consist of acute 
data from 7 investigations on 19 species, and 
chronic data from 10 studies on 14 species, many 
of which are not endemic to North America. Ac- 
ceptable acute data are available for 2 vertebrate 
and 3 invertebrate species. Insufficient data are 
available to develop a saltwater-wide standard at 
this time. A regulatory limit for fluoride in tidal 
saltwaters may be established within the national 
Pollutant Discharge Elimination System (NDPES) 
permitting authority. Acute and chronic toxicity of 
fluoride in salt water is addressed relative to the 
establishment of regulatory limits for fluoride in 
North Carolina, as well as other biological effects 
of fluoride in salt water organisms. Data to date 
indicate that a concentration of 5.0 ppm fluoride in 
tidal salt waters be used for the establishment of 
monitoring requirements and discharge limitations. 
(See also W90-10584) (Lantz-PTT) 
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USING GEOGRAPHIC INFORMATION SYS- 
TEMS TO PREDICT THE TROPHIC STATE OF 
LAKES. 

Massachusetts Univ., Amherst. 


For primary bibliographic entry see Field 7C. 
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IMPACT OF SEPTIC TANK SYSTEMS ON 
COASTAL WATER RESOURCES. 

South Carolina Univ., Columbia. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5D. 
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OCCURRENCE OF A DINOFLAGELLATE 
BLOOM ASSOCIATED WITH AN INFLUX OF 
LOW SALINITY WATER AT GALVESTON, 
TEXAS, AND COINCIDENT MORTALITIES 
OF DEMERSAL FISH AND BENTHIC INVER- 
TEBRATES. 

Galveston Marine Lab., TX. 

For primary bibliographic entry see Field 2L. 
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LONG-TERM POPULATION DYNAMICS OF 
BREEDING BIRD SPECIES IN THE GERMAN 
WADDEN SEA AREA. 

Norddeutsche Naturschutzakademie, Schneverdin- 
gen (Germany, F.R.). 

G. Vauk, J. Prueter, and E. Hartwig. 

Helgolaender Meeresuntersuchungen HEMEDC, 
Vol. 43, No. 3/4, p 357-365, 1989. 3 fig, 39 ref. 


Descriptors: *Bioindicators, *North Sea, *Popula- 
tion dynamics, *Wadden Sea, *Water birds, 
*Water pollution effects, *West Germany, Auks, 
Ecosystems, Eutrophication, Gulls, Terns. 


For no other group of organisms in coastal areas 
are there so exact and long-term data available as 
there are for seabirds. Since the beginning of the 
twentieth century, documentation of population 
size, especially for gulls, terns, and auks, which 
breed in colonies, is almost complete. These spe- 
cies act as bioindicators, and data on fluctuations in 
their population size are useful as they reflect 
changes in the state of the marine ecosystem. The 
population development of herring gull, guillemot, 
common tern, arctic tern, and Sandwich tern from 
the German North Sea coast is given. Common to 
all these species, which primarily feed on fish, is an 
exponential increase in numbers in recent years 
(1970-1985). Possible causes for this development 
are the direct and indirect anthropogenic-influ- 
enced changes in the trophic system due to the 
increasing eutrophication of coastal waters. If the 
ongoing changes in seabird populations on the 
German North Sea coast are the result of an un- 
natural enrichment, then a population collapse re- 
sulting from overloading the marine ecosystem 
cannot be ruled out. Signs of a collapse in the 
stocks of seabirds resulting from environmental 
pollution are present throughout the North Sea. 
(Author’s abstract) 
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Since 1950, two large-scale changes have taken 
place in the western Dutch Wadden Sea, namely 
the eutrophication of the area and the introduction 
of an extensive mussel culture. Although eutroph- 
ication in the fresh waters started already around 
1950, nutrient concentrations in the western 
Wadden Sea remained fairly constant until about 
1970, due to the retention of nutrients in Lake 
Ijssel, the main source. From 1970-1980 concentra- 
tions increased strongly, and during the last years 
the situation has stabilized. Mussel culture was 
introduced in 1950 and expanded during the next 
decade to an area of 70 sq km, all situated in the 
sublittoral area. From 1960 the area of mussel 
culture remained about constant with fluctuating 
yields of between 35 and 120 million kilograms of 
fresh weight. Due to a lack of data for the period 
until 1970 the impact of eutrophication and mussel 
culture cannot be assessed. From 1970 onwards an 
increased biomass and production of the macro- 
fauna in the intertidal zone has been observed, 
which is attributed to eutrophication. The hypoth- 
esis is postulated that the introduction of mussel 
culture between 1950 and 1960 has resulted in an 
increased competition for food in the area, leading 
to a decreased stock of the macrofauna in the 
intertidal. Eutrophication from about 1970 on- 
wards has improved the food conditions and as a 
result both the macrofauna in the intertidal and the 
mussel in the sublittoral area would have increased 
in biomass, allowing higher maximum yields of the 
mussel culture. Monitoring programs will be used 
to follow these trends in the near future and to 
check the above hypothesis in areas where it is 
decided to introduce or to intensify mussel culture. 
(Author’s abstract) 
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Studies designed to evaluate impacts of copper 
(Cu) on Asiatic clams, Corbicula fluminea, in artifi- 
cial stream and field environments were conduct- 
ed. Adult and juvenile responses (survival and 
growth) to Cu, relevance to Cu bioaccumulation, 
site-specific comparisons, and the relation to ob- 
served densities of resident clams at an impacted 
site were assessed. Juveniles were more sensitive 
than adults; however, clam tissue and shell growth 
were significantly impaired (p<0.001) for both 
juveniles and adults at 8.4-26.7 micrograms Cu/L 
in artificial streams. Tissue levels of Cu were 2.5-6 
times greater at 8.4-26.7 micrograms/L exposure 
concentrations compared with background body 
burdens in unexposed clams. In studies conducted 
at the Clinch River, Virginia powerplant, clam 
growth was reduced at 22.5-104.8 micrograms/L 
at a water hardness (180 mg/L) that was more than 
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two times the hardness in artificial streams. Clam 
population densities in the river were well correlat- 
ed with outcomes of field growth studies. Asiatic 
clam growth patterns are a clear and interpretable 
indicator of Cu contamination in natural and artifi- 
cial streams and represent a viable alternative to 
contemporary chronic testing protocols. (Author’s 
abstract) 
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Freshly isolated rainbow trout (Oncorhynchus 
mykiss) hepatocytes were put in culture and ex- 
posed to Cd, Hg, and Cu. Toxicity was evaluated 
by determining lactate dehydrogenase (LDH) re- 
lease into the extracellular medium. The cellular 
response to each individual metal was assessed and 
the possibility of modulation of Cd effects by 
either Hg or Cu was tested. Intracellular metal 
accumulation was measured by radioactive label- 
ing (203+Hg) or graphite furnace atomic absorp- 
tion spectrophotometry (Cd and Cu). It was found 
that the cells were most sensitive to Cd, while Cu 
was the least cytotoxic metal; Hg exhibited inter- 
mediate activity. The greater cytotoxic potential of 
Cd over Hg was not attributable to a greater 
uptake of Cd in comparison to that of Hg. In dual- 
exposure experiments, Hg had no significant effect 
on Cd cytotoxicity, but increased sensitivity to Cd 
appeared when Cu was present. Metal uptake data 
showed that there was no significant change in the 
accumulation of Cd due to Cu and vice versa. 
Trout hepatocytes in culture represent a useful tool 
for investigating the cytotoxicity of individual 
metals as well as the effects of environmental metal 
mixtures. (Author’s abstract) 
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Phytoplankton of 54 Quebec lakes were studied to 
determine the effects of acidification, physicoche- 
mistry, and lake morphometry on the community 
composition. The phytoplankton groups data 
matrix was submitted to a flexible linkage cluster 
analysis. The resulted six clusters of lakes are dis- 
tributed along the northeast to southwest geo- 
graphic axis and are related to an ascending densi- 
ty gradient in total phytoplankton, chlorophytes, 
cyanophytes, and microflagellates. Factor analysis 
produced five derived environmental factors 
(hardness-alkalinity, lake depth and transparency, 
dystrophy, lake size, and salinity-sulfates loading), 
which explain 73% of the total variance of the 
abiotic data matrix. Alkalinity-acidity gradient is 
the most important factor related to phytoplankton 
groups and species distribution. Most of the cyano- 
phyte taxa and some chlorophytes are positively 
related to the hardness-alkalinity and the sulfates 
loading factors. The abundance of pyrrophytes 
increases in alkaline lakes subjected to great sulfate 
loadings. Lake morphometry and trophy also influ- 
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ence the phytoplankton distribution. Deep and 
clear lakes in eastern Quebec are dominated by 
chrysophycean species. Few species are related to 
the dystrophy factor. Phytoplankton species distri- 
bution in relation to environment factors associated 
to acidification, mineralization, and lake morphom- 
etry corresponding well with phytoplankton spe- 
cies distribution described in insular Newfound- 
land and Labrador lakes. (Lantz-PTT) 
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Tests to determine acute copper toxicity levels 
demonstrated that the protozoan predator Didin- 
ium nasutum were more susceptible to copper 
stress than its prey Paramecium caudatum. There- 
fore it was predicted that Paramecium and Didin- 
ium densities, at the equilibrium point of their 
interaction, would be higher at sublethal copper 
levels due to a decrease in the predator’s efficien- 
cy. This situation is likely to produce a decrease in 
the stability of the system. However, isocline anal- 
ysis did not support these predictions based on the 
acute lethality tests. Equilibrium densities of both 
predator and prey did not change at copper levels 
between 30 and 180 micrograms/L. Mathematical 
analysis suggested that the interaction became less 
stable with increasing copper concentrations. 
However, stability decreased due to hormesis in 
Didinium at sublethal copper levels, and were not 
due to a reduction in predator efficiency as expect- 
ed. At 300 micrograms Cu/L, densities of both 
species at equilibrium were higher and the stability 
of the system decreased. This decrease in stability 
resulted from a reduction in predator efficiency, as 
300 micrograms Cu/L is not sublethal for Didin- 
ium. (Author’s abstract) 
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Production, respiration, nutrient concentration and 
changes in biological communities were monitored 
for several years in two experimentally eutrophied 
and two experimentally acidified lakes in the Ex- 
perimental Lakes Area, Canada. Results were ex- 
amined to detect changes in ecosystem structure 
and function that might be sensitive indicators of 
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ecosystem stress. Phytoplankton production in eu- 
trophied lakes was higher than in reference lakes. 
It decreased quickly to background values when 
fertilization was terminated. Winter respiration 
was unchanged, production/respiration (P/R) 
ratios were constant under constant N/P fertiliza- 
tion, but decreased for three years after the N/P 
ratio in fertilizer was decreased from 14:1 to 5:1 by 
weight. Phytoplankton production was not affect- 
ed by acidification to a pH of 5.0. Winter respira- 
tion declined at pH values of 5.1 and below, caus- 
ing P/R to be highest at the lowest pH values. 
Respiration returned to normal when the pH of the 
lake was increased to 5.4. Gross periphyton pro- 
duction and respiration both increased with acidifi- 
cation, but P/R ratios declined at pH values below 
6.2. Nitrification in both acidified lakes ceased at 
pH values of 5.4 to 5.7. It recovered when pH was 
allowed to increase, but with a time lag of one 
year. No other nutrient cycles appeared to be 
disrupted. Both eutrophication and acidification 
caused declines in species diversity among several 
taxonomic groups. Among phytoplankton, both 
stresses caused an increase in the size of organisms 
in summer. Among higher taxa, there was not a 
consistent tendency for either small or large orga- 
nisms to be favored. Periphyton metabolism was 
the most sensitive indicator of acidification, fol- 
lowed by taxonomic changes in several groups. 
Ecosystem-level production and respiration were 
the most resistant properties to acid stress. The 
earliest serious changes in ecosystems and food 
webs occurred when acidification eliminated acid- 
sensitive organisms that were also the sole occu- 
pants of key ecological niches. Such situations 
occur frequently in northern lakes. (Author’s ab- 
stract) 
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Recent developments in hepatocyte culture and 
bioanalytical technology have opened new ave- 
nues of research with these systems. Although the 
utility of isolated hepatocytes in toxicological re- 
search has been clearly demonstrated in mammali- 
an studies, this technique has been applied only 
recently to aquatic species. This review summa- 
rizes the status of isolated fish hepatocyte culture 
and its application to toxicological research in the 
areas of mechanistic toxicology, xenobiotic metab- 
olism and genotoxicity research. Special attention 
is paid to the methodologies used to prepare isolat- 
ed fish hepatocytes. Research using isolated teleost 
hepatocytes has focused primarily on normal cellu- 
lar functions. However, a few studies have investi- 
gated the toxicity, metabolism and genotoxicity of 
inorganic and organic compounds. These studies 
are limited and have only begun to demonstrate 
the potential of in vitro techniques in aquatic toxi- 
cology. Areas for future research include determi- 
nation of mechanism of action of xenobiotics, the 
role of metabolism in mediating organism toxicity, 
and the toxicity of complex mixtures and environ- 
mental samples. At present, there has been little 
experimental work conducted to establish the cor- 
relation between results obtained in vitro and po- 
tential whole animal effects in vivo. Future studies 
need to validate this extrapolation in aquatic spe- 
cies, as has been done in mammalian systems, in 
order to establish the role of this unique in vitro 
methodology in ecotoxicological risk assessment. 
(Hoskin-PTT) 
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Exposure of freshwater tilapia to a sublethal cad- 
mium concentration in the water (10 microgram 
Cd/L) induced a rapid elevation (within 1 hour) of 
plasma cortisol levels. Concentrations remained in- 
creased for at least 4 days during which time 
hypocalcemia, hyponatremia and hyperglycemia 
were observed; concurrently the opercular chlo- 
ride cell density doubled. After this time, cortisol 
levels gradually decreased, plasma cadmium, 
sodium and glucose returned to near normal levels 
while a concomitant rise in the metallothionein-like 
protein content of gill, kidney and liver were ob- 
served. In tilapia, cortisol, by initiating physiologi- 
cal responses and via possible synergism with other 
hormones like prolactin, enables the fish to coun- 
teract the adverse effects of Cd. This hormonal 
response apparently forms an intrinsic part of a 
general adaptation response of fish to sublethal Cd 
stress. (Author’s abstract) 
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Livers of the flounder (Platichthys flesus L.) re- 
covered from the Elbe River were investigated by 
light microscopy and electron microscopy and the 
results were related to the ‘exposure time’ or life 
span of the population in different parts of the Elbe 
estuary and in a reference area. Prolonged expo- 
sure after immigration into the polluted regions led 
to specific differences in the nature and incidence 
of liver lesions. The degree of severity of liver 
lesions was closely correlated to the accumulation 
of certain characteristic hepatotoxic and carcino- 
genic pollutants (Hg, PCBs, HCB, and DDT). 
Electron microscopy revealed subcellular lesions 
indicating additive and antagonistic effects on cell 
organelles. These results indicate that specific 
pathological cell responses and patterns of con- 
taminants may function as markers in migrating 
fish populations. Ultrastructural studies applied in 
the field appear to be a useful tool for the identifi- 
cation and interpretation of contaminant-induced 
liver lesions. (Author’s abstract) 
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Scorpionfish were exposed to sublethal levels of 
cadmium in seawater (0.1 to 20 mg/L) for 4 and 8 
weeks. Cytosols from liver, kidney, intestine and 
gill tissues from these fish were analyzed by Sepha- 
dex G-75 chromatography to determine the effects 
of chronic Cd exposure on detoxication by a 
medium-molecular-weight (3000-20000) metalloth- 
ionein-containing (MT) pool and the potential for 
toxicity to enzymes in a high-molecular-weight 
(greater than 20000) enzyme-containing (ENZ) 
pool. Examination of ENZ-Cd and MT-Cd values 
from these chronic exposures revealed patterns 
different from those resulting from acute (4-day) 
exposure to similar or higher concentrations in a 
previous study. The relative order of sensitivity of 
tissues to Cd after chronic exposure was intestine 
> gill > kidney = liver, whereas the kidney was 
most affected after acute exposure. Further, while 
acute exposures appeared to result in an MT satu- 
ration-dependent ‘spillover’ of Cd into the ENZ 
pool, chronic exposures appeared to involve an 
equilibrium-dependent exchange of Cd between 
the ENZ and MT pools. Chronic exposure to 20 
mg Cd/L resulted in much higher MT-Cd and 
lower ENZ-Cd values than acute exposure to 25 
mg Cd/L in all tissues examined, indicating more 
resistance to Cd toxicity after chronic exposure. 
Increases in MT-Zn were often correlated with 
increases in MT-Cd. Significant correlations (posi- 
tive and negative) were occasionally found be- 
tween the ENZ-Cd and the ENZ-Cu and ENZ-Zn 
values. Evidently biological impact cannot be pre- 
dicted from whole tissue bioaccumulation data 
since much different amounts of Cd may be detoxi- 
cated depending upon whether the exposure has 
been acute or chronic. Biochemical detoxication 
and toxicity measurements also cannot predict 
such impacts unless the most sensitive tissue is 
examined. (Author’s abstract) 
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Scorpionfish (Scorpaena guttata) were exposed to 
sublethal levels of cadmium in seawater (10 and 20 
mg/L) for 4 weeks. Measurements of enzyme ac- 
tivities were conducted in order to examine the 
relationship between toxic effects and the subcellu- 
lar distribution of Cd, Cu and Zn. Liver, kidney, 
intestine and gill tissue were analyzed for the activ- 
ity of the enzymes alkaline phosphatase, succinate 
dehydrogenase (SD), glyceraldehyde phosphate 
dehydrogenase (GPD) and Cu-Zn superoxide dis- 
mutase (SOD). Exposure to Cd resulted in the 
inhibition of only Cu-Zn SOD activity in the intes- 
tine. The activity of SOD was reduced by sixfold 
in intestines at the 20-mg Cd/L exposure level. 
Intestine SOD activity was also correlated posi- 
tively with the concentration of Cu in the high- 
molecular-weight fraction of the cytosol (ENZ). 
The sulfhydryl-containing enzymes GPD and SD 
were not effected by Cd exposure, suggesting that 
the amounts of Cd found in the ENZ pool after the 
exposures examined here were insufficient to have 
a direct impact on enzyme activities. The mecha- 
nism of reduction of SOD activity in these fish 
appeared to be related instead to Cd-induced alter- 





ations of Cu and/or Zn metabolism. (Author’s 
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Early life stage (ELS) toxicity experiments were 
carried out for both chlorobenzene and aniline 
derivatives under semistatic conditions using zebra 
fish (Brachydanio rerio). The parameters studied 
included survival, embryo-hatchability and 
growth. From these effect parameters and the n- 
octanol/water partition coefficient high quality 
quantitative structure-activity relationships 
(QSARs) could be derived. The aniline derivatives 
appeared to have a higher toxicity than the chloro- 
benzenes, which have a nonspecific (narcotic) 
mode of toxic action. For the narcotizing chemi- 
cals long-term 28-day ELS toxicity could be accu- 
rately predicted on the basis of short-term (7-day) 
experiments. For the anilines, which are assumed 
to exert their toxic effects after metabolic activa- 
tion, the predictions for long-term toxicity on the 
basis of short-term experiments were found to be 
inaccurate. For these chemicals it seems necessary 
either to include detailed microscopic observations 
for sublethal effects or to prolong the exposure 
period for the free-feeding larval stages. Differ- 
ences in sensitivity between B. rerio (this study) 
and fathead minnow, Pimephales promelas (data 
reported in literature) were found to be small. A 
QSAR for ELS-toxicity for 30 narcotizing chemi- 
cals for the two species was derived. Available 
data on the acute toxicity of guppy, Poecilia reticu- 
lata show that for chemicals with a nonspecific 
mode of toxic action the mean ‘acute/chronic’ 
toxicity ratio is approximately 15. (Author’s ab- 
stract) 
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CARBARYL IN THE MIDGE, CHIRONOMUS 
RIPARIUS. 

Ohio State Univ., Columbus. Dept. of Entomolo- 


gy. 

T. W. Lohner, and S. W. Fisher. 

Aquatic Toxicology AQTODG, Vol. 16, No. 4, p 
335-353, May 1990. 4 fig, 5 tab, 45 ref. 


Descriptors: *Acute toxicity, *Carbaryl, *Hydro- 
gen ion concentration, *Midges, *Pesticide toxici- 
ty, *Temperature effects, *Water pollution effects, 
Animal metabolism, Carbamate pesticides, Fish, 
Fish physiology, Freshwater, Laboratory methods, 
Larval growth stage, Life cycles. 


The simultaneous effects of pH and temperature 
upon the aquatic toxicity of carbaryl were deter- 
mined in acute toxicity tests, uptake studies, and 
residue studies. Toxicity tests were conducted with 
fourth instar midge larvae, Chironomus riparius, in 
water held at pH values 4, 6 and 8 and at tempera- 
tures of 10 C, 20 C and 30 C. The toxicity of 
carbary]l varied significantly with changing pH and 
temperature. An increase in temperature from 10 C 
to 30 C at pH 4 resulted in a 2-fold increase in 
toxicity and a corresponding decrease in EC-50 
values (133 micrograms/L to 61 micrograms/L). 
The same increase in temperature at pH 6 resulted 
in a similar increase in toxicity (133 micrograms/L 
to 71 micrograms/L). Increasing temperature at 
pH 8 caused first a decrease (96 micrograms/L to 
128 micrograms/L), then an increase (128 micro- 
grams/L to 107 micrograms/L) in toxicity. Toxici- 
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ty was highest at pH 4, 30 C and lowest at pH 
values 4 and 6, 10 C. There was no significant 
difference in toxicity at pH 4 and 6 at any tested 
temperature. Uptake of 14-C-carbaryl by midge 
larvae was generally correlated with toxicity al- 
though exceptions were noted. Significantly more 
total radioactivity was absorbed by the midge 
larvae at pH 8 than at pH 6 or 4 at both 20 C and 
30 C. The stability of carbaryl in water was en- 
hanced by low pH and low temperature with 94% 
remaining after 24 hours at pH 4, 10 C. Only 23% 
remained after 24 hours at pH 8, 30 C. As water 
chemistry parameters changed, so too did the bio- 
logical manifestations of carbaryl bioavailability 
such as acute toxicity and uptake by aquatic orga- 
nisms. These manifestations are different than re- 
sults based upon the individual influences of water 
chemistry parameters. (Author’s abstract) 
W90-10741 


HEALTH PROBLEMS IN GALENA, KANSAS: 
— METAL MINING SUPERFUND 
Kansas Univ. Medical Center, Kansas City. Dept. 
of Preventive Medicine. 

J. S. Neuberger, M. Mulhall, M. C. Pomatto, J. 
Sheverbush, and R. S. Hassanein. 

Science of the Total Environment STENDL, Vol. 
94, No. 3, p 261-272, May 15, 1990. 7 tab, 9 ref. 


Descriptors: *Epidemiology, *Heavy metals, 
*Human diseases, *Kansas, *Mining, *Population 
exposure, *Public health, *Superfund, *Water pol- 
lution effects, Cadmium, Cancer, Drinking water, 
Groundwater pollution, Lead, Soil contamination, 
Statistical analysis, Water pollution. 


Health problems at a heavy metal mining Super- 
fund site were surveyed using prevalence informa- 
tion from 1980-85. Current environmental expo- 
sures include lead and cadmium in drinking water, 
mine wastes and surface soils. Age-specific and 
sex-specific illness rates in whites in an exposed 
town (Galena) were compared with similar rates in 
two control towns. Multivariate analyses of mor- 
bidity data examined statistically significant risk 
factors for relevant illnesses in the three towns. 
Mortality rates for 1980-85 for white residents of 
Galena and for the U.S. were compared using 
univariate analysis. Among residents of the three 
towns who had lived there at least 5 years prior to 
1980, there was either a statistically significant or 
borderline excess reported prevalence in Galena of 
chronic kidney disease (females aged >= 65), 
heart disease (females aged >= 45), skin cancer 
(males aged 45-64), and anemia (females aged 45- 
64). Multivariate analyses revealed statistically sig- 
nificant associations of stroke, chronic kidney dis- 
ease, hypertension, heart disease, skin cancer and 
anemia with variables related to Galena exposure. 
Personal physicians were contacted to confirm the 
information provided by the subjects; validity was 
good for all reported illnesses except chronic 
kidney disease. A statistically significant excess of 
deaths from hypertensive disease (females aged 
>= 65), ischemic heart disease (males and females 
aged >= 65) and stroke (females aged >= 65) 
was found in the residents of Galena City. This 
study confirms that environmental agents in 
Galena are associated with, and may have contrib- 
uted to, the causation of several chronic diseases in 
residents of this community. Further studies are 
recommended. (Author’s abstract) 

W90-10747 


TOXICITY OF MUNICIPAL WASTEWATER 
EFFLUENTS CONTAMINATED BY PENTACH- 
LOROPHENOL IN SOUTHWEST MISSOURI. 
National Fisheries Contaminant Research Center, 
Columbia, MO. 

G. D. Wylie, S. E. Finger, and R. W. Crawford. 
Environmental Pollution ENPOEK, Vol. 64, No. 
1, p 43-53, 1990. 1 fig, 5 tab, 21 ref. 


Descriptors: *Effluents, *Fathead minnows, *Mu- 
nicipal wastewater, *Pentachlorophenol, *Toxicol- 
ogy, *Urban areas, *Wastewater pollution, 
*Wastewater treatment, *Water analysis, *Water- 
fleas, Fish, Missouri, Phenols, Stream pollution, 
Water sampling. 


Effects Of Pollution—Group 5C 


Toxicity of effluents from two sewage treatment 
plants in Joplin, Missouri, was tested using water 
fleas (Ceriodaphnia dubia) and fathead minnows 
(Pimephales promelas). No test organisms survived 
in effluents from either plant, in effluents diluted 
with water from Turkey Creek (the receiving 
stream), or in water from Turkey Creek. Mortality 
was complete in all but the most dilute treatments 
of effluents, in which reconstituted water was used 
as the diluent. High concentrations of pentachloro- 
phenol (130-970 micrograms/L) in effluents and 
the receiving stream likely caused mortality during 
the 7-day tests. Detectable concentrations of other 
phenolic compounds indicated the presence in 
Turkey Creek of other toxic by-products of pen- 
tachlorophenol manufacture. This study demon- 
strated the utility of biological tests of whole ef- 
fluents to determine toxicity of wastewater ef- 
fluents. (Author’s abstract) 

W90-10757 


EFFECTS OF SEWAGE SLUDGE ON THE 
IMMUNE DEFENSES OF MALLARDS. 
Wisconsin Univ., Madison. Dept. of Veterinary 
Science. 

D. R. Goldberg, and T. M. Yuill. 

Environmental Research ENVRAL, Vol. 51, No. 
2, p 209-217, 1990. 5 tab, 40 ref. 


Descriptors: *Ducks, *Heavy metals, *Immunity, 
*Sludge disposal, *Water pollution effects, *Water- 
fowl, Bioaccumulation, Cadmium, Madison, Mil- 
waukee, Mortality, Municipal wastewater, Wiscon- 
sin. 


Sewage sludge contains numerous chemicals that, 
if ingested, could affect the immunological status 
of wild birds and, in particular, their resistance to 
infectious disease. Mallard ducks were fed a diet 
containing 0, 5, or 20% dried sewage sludge from 
either Milwaukee or Madison, Wisconsin, for 28 
and 57 days, respectively. When subsequently chal- 
lenged with Pasteurella multocida, the mortality in 
the sludge-treated groups was no greater than that 
in the untreated control groups. There was, how- 
ever, significantly more cadmium (two-fold to 
three-fold higher concentration) retained in the 
livers of birds receiving 20% of either sludge in 
their feed, as compared to controls. (Author’s ab- 
stract) 

W90-10779 


LITERATURE REVIEW ON DUCKWEED TOX- 
ICITY TESTING. 

Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

For primary bibliographic entry see Field 5A. 
W90-10780 


FOSSIL MIDGE ASSOCIATIONS AND THE 
HISTORICAL STATUS OF FISH IN ACIDI- 
FIED LAKES. 

Department of Fisheries and Oceans, Burlington 
(Ontario). 

For primary bibliographic entry see Field 2H. 
W90-10793 


SOME FUNDAMENTAL RELATIONSHIPS BE- 
TWEEN METAL TOXICITY IN FRESHWATER, 
PHYSICO-CHEMICAL PROPERTIES AND 
BACKGROUND LEVELS. 

National Swedish Environment Protection Board, 
Solna. Trace Metal Lab. 

G. Lithner. 

Science of the Total Environment STENDL, Vol. 
87/88, p 365-380, November 1989. 4 fig, 4 tab, 41 
ref. 


Descriptors: *Acidity, *Daphnia, *Heavy metals, 
*Toxicity, *Trace metals, *Water pollution effects, 
Baseline studies, Bioindicators, Chemical interac- 
tions, Freshwater, Hydrogen ion concentration. 


The potential or inherent toxicity of elements to 
limnic organisms is highly variable and correlated 
with physico-chemical properties of the elements, 
e.g. affinity for sulfur, oxidation number and ionic 
charge. In some cases, the relationships are par- 
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ticularly strong and have predictive values. As 
previously demonstrated with various elements, 
toxicity is inversely correlated with the natural 
background concentrations. Thus, reproductive 
damage in the water flea Daphnia magna in soft 
and oligo-humic water occurs at concentrations of 
16 elements which are directly proportional to the 
background concentrations in freshwater (log-log, 
(sq) = 0.87, k = 1.02). Hydrogen also fits into 
this pattern, which creates a common basis for 
direct comparisons of metals with pH from the 
toxicity viewpoint. The above-mentioned relation- 
ship, together with the considerable proximity be- 
tween ‘lowest known effect levels’ and natural 
background concentrations, has an obvious practi- 
cal implication by permitting a link between the 
use of background concentrations versus laborato- 
ry toxicity data in assessing the hazards of various 
elements. (Author’s abstract) 

W90-10861 


EFFECTS OF CADMIUM ON A MICROBIAL 
FOOD CHAIN, CHLAMYDOMONAS REIN- 
HARDII AND TETRAHYMENA VORAX. 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

S. G. Lawrence, M. H. Holora, and R. D. 
Hamilton. 

Science of the Total Environment STENDL, Vol. 
87/88, p 381-395, November 1989. 4 fig, 3 tab, 44 
ref. 


Descriptors: *Algae, *Cadmium, *Food chains, 
*Protozoa, *Toxicology, *Water pollution effects, 
Chlamydomonas, Chlorophyta, Environmental ef- 
fects, Freshwater, Hazard assessment, Heavy 
metals, Laboratory methods, Trace metals. 


A steady-state microbial food chain consisting of 
the green alga Chlamydomonas reinhardii and the 
ciliated protozoan Tetrahymena vorax was estab- 
lished in a two-stage, nitrogen-limited chemostat. 
The lowest concentration of cadmium which pro- 
duced a toxic effect at the population level was 
between 7.5 and 10 micrograms/L. The algal pop- 
ulation acclimated to the presence of cadmium up 
to 40 micrograms/L added in increments over 
time, but demonstrated lowered cell numbers and 
reduced cell weights. Protozoan populations accli- 
mated to 40 micrograms/L added incrementally if 
the rate of dilution was lowered. Abrupt elevation 
of the cadmium concentration to 40 micrograms/L 
resulted in extreme fluctuations in the specific 
growth rates of both populations and the incipient 
loss of all cells from the system (washout). (Au- 
thor’s abstract) 

W90-10862 


REVERSAL OF PHENOL AND 
LENE EFFECTS ON 
TRACTION. 
Tennessee Technological Univ., Cookeville. 
Center for the Management, Utilization and Pro- 
tection of Water Resources. 

S. G. Berk, B. A. Mills, K. C. Stewart, R. S. Ting, 
and R. O. Roberts. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 2, p 181-188, 
February 1990. 2 fig, 1 tab, 15 ref. EPA Grant 
R809799. 


NAPHTHA- 
CILIATE CHEMOAT- 


Descriptors: *Analytical methods, *Bioindicators, 
*Chemoattraction, *Naphthalenes, *Phenols, *Pol- 
lutant identification, *Protozoa, *Toxicology, 
*Water analysis, Aquatic life, Hydrocarbons, Inhi- 
bition, Sublethal effects, Toxicity. 


A study of pollutant effects on protozoan chemoat- 
traction was performed to address research needs 
in the area of rapid screening tests for aquatic 
toxicology. Freshwater ciliates, Tetrahymena sp. 
and T. pyriformis, and marine ciliates, Parano- 
phyrus sp. and Miamiensis avidus, were exposed to 
phenol and naphthalene for 15 minutes and tested 
for chemoattraction to yeast extracts. To deter- 
mine whether the inhibitory effects of phenol and 
naphthalene were irreversible, ciliates were 
washed of the toxicants by repeated centrifuga- 
tions and compared with unwashed controls for 
chemoattraction to yeast extracts. All species of 
ciliates tested were attracted to yeast extract. 


Phenol at 100 or 200 mg/L was significantly inhib- 
itory for Tetrahymena sp. The inhibition was re- 
versed following removal of the phenol. Naphtha- 
lene at 50% saturation reversibly inhibited che- 
moattraction in all three species tested. The 15 
minute chemoattraction assay measures a sublethal 
response to toxicants in a very short period, and 
has a proposed utility for toxicity screening. 
(MacKeen-PTT) 

W90-10871 


EFFECTS OF THE ENVIRONMENTAL POL- 
LUTANTS ON HEME OXYGENASE ACTIVITY 
AND CYTOCHROME P-450 CONTENT IN 
FISH. 

Nagasaki Univ. (Japan). Faculty of Pharmaceutical 
Sciences. 

T. Ariyoshi, S. Shiiba, H. Hasegawa, and K. 
Arizono. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 2, p 189-196, 
February 1990. 3 tab, 23 ref. 


Descriptors: *Cadmium, *Carbamate pesticides, 
*Cytochromes, *Enzymes, ‘*Fish physiology, 
*Linear alkyl sulfonates, *Water pollution effects, 
Aquatic environment, Bioindicators, Biological ox- 
idation, Carp, Heavy metals, Hepatopancreas, Me- 
tabolism, Pesticides, Surfactants. 


The activity of heme oxygenase and the cytoch- 
rome P-450 content of fish hepatopancreas were 
investigated as biochemical indicators of environ- 
mental pollutants. Red carp were injected intraper- 
itoneally with cadmium chloride, sodium n-dode- 
cylbenzenesulfonate (LAS), or o-sec-butylphenyl 
N-methylcarbamate (BPMC), and hepatopancreas 
enzyme activities and cytochrome P-450 levels 
were measured three days post-injection. Heme 
oxygenase activity increased with increasing dose 
of cadmium chloride, whereas P-450 content de- 
creased with increasing cadmium chloride dose of 
1.5, 3.0 and 4.5 mg/kg. BPMC at 50, 75 and 100 
mg/kg depressed the levels of cytochrome P-450, 
while no significant differences in heme oxygenase 
or 7-ethoxycoumarin O-deethylase (7-EC) activi- 
ties were detected. LAS, a commonly used anionic 
surfactant, decreased both cytochrome P-450 con- 
tent and cytochrome P-450 dependent 7-EC activi- 
ty. Only for cadmium chloride treated fish was a 
close relationship between heme oxygenase activi- 
ty and hemoprotein P-450 content noted. (MacK- 
een- 

W90-10872 


TOXICITY OF FENITROTHION DEGRADA- 
TION PRODUCTS TO MEDAKA (ORYZIAS 
LATIPES). 

Hiroshima Univ. (Japan). School of Medicine. 

Y. Hiraoka, J. Tanaka, and H. Okuda. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 2, p 210-215, 
February 1990. 3 tab, 13 ref. 


Descriptors: *Agricultural chemicals, *Degrada- 
tion products, *Fenitrothion, *Fish eggs, *Pesti- 
cide toxicity, *Toxicity, *Water pollution effects, 
Acute toxicity, Chronic toxicity, Dose-response 
relationships, Hatching, Medaka, Survival. 


The toxicity of fenitrothion degradation products 
was examined in medaka. A fenitrothion (MEP) 
emulsion containing 50% dimethyl-(3-methyl-4- 
nitrophenol)thiophosphate was photodegraded by 
exposure to natural sunlight for 47 days, 8 hours 
per day, at pH 8. Fertilized medaka eggs were 
exposed to various concentrations of degraded and 
untreated MEP emulsions for 5 days from 4 to 5 hr 
after fertilization. Hatching rates in the 0.25 and 
1.0 ppm untreated MEP groups were 90 to 94%, 
essentially the same as those in the control group. 
The hatching rates in the 0.5 and 1.0 ppm degraded 
MEP groups were 69% and 46%, respectively. 
Three month survival rates were 87%, 19%, and 
0% in the control, 0.5 ppm untreated MEP emul- 
sion, and 0.5 ppm degraded MEP groups, respec- 
tively. MEP content in eggs exposed to degraded 
and untreated MEP emulsions did not differ signifi- 
cantly. In acute toxicity tests on adult fish, 24 and 
48 hr survival rates were 7/10 and 6/10 for the 
untreated MEP group and 0/10 for the degraded 
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MEP group. Thus, the toxicity of degradation 
products of agricultural chemicals should be exam- 
ined. (MacKeen-PTT) 

W90-10875 


EFFECT OF THIOL COMPOUNDS AND FLA- 
VINS ON MERCURY AND ORGANOMERCUR- 
IAL DEGRADING ENZYMES IN MERCURY 
RESISTANT AQUATIC BACTERIA. 

University Coll. of Science, Calcutta (India). Dept. 
of Biochemistry. 

For primary bibliographic entry see Field 5B. 
W90-10876 


DIFFERENTIAL RESPONSE OF MARINE 
DIATOMS TO TRACE METALS. 

Alabama A and M Univ., Normal. Dept. of Biol- 
ogy. 

M. G. Tadros, P. Mbuthia, and W. Smith. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 826-831, 
June 1990. 3 fig, 16 ref. Solar Energy Research 
Institute Subcontract XK-30-3150-1. 


Descriptors: *Algal growth, *Diatoms, *Inhibi- 
tion, *Marine algae, *Trace metals, *Water pollu- 
tion effects, Bioassay, Copper, Growth rates, Gulf 
of Mexico, Nickel, Species, Zinc. 


The effects of copper, nickel and zinc on ten 
species of marine diatoms from the Gulf of Mexico 
were studied. Test cultures were treated with 
metals at concentrations of 0, 10, 50, 100 and 150 
nM for 96 hr. Growth was measured spectrophoto- 
metrically at 525 nm at the end of the incubation 
period. Copper at 10 nM caused growth inhibition 
in 6/10 strains, with increasing concentrations 
leading to varying degrees of inhibition in all spe- 
cies tested. Nickel at 10 nM resulted in growth 
inhibition in 8/10 species. All species responded 
positively to 10 nM zinc, while increasing concen- 
trations of the metal led to inhibition in some 
species. Navicula acceptata and Amphora coffei- 
formis were tolerant of high concentrations of the 
three metals tested. Because of the differential sen- 
sitivity of diatom species to trace metals, the use of 
several species is recommended for bioassays. 
(MacKeen-PTT) 

W90-10881 


ACUTE TOXICITY AND TOXIC INTERAC- 
TION OF CHROMIUM AND NICKEL TO 
COMMON GUPPY POECILIA RETICULATA 
(PETERS). 

Industrial Toxicology Research Centre, Lucknow 
(India). Preventive Toxicology Div. 

B. S. Khangarot, and P. K. Ray. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 832-839, 
June 1990. 4 tab, 16 ref. 


Descriptors: *Acute toxicity, *Chromium, *Gup- 
pies, *Nickel, *Water pollution effects, Lethal 
dose, Synergistic effects, Toxicity, Trace metals. 


In general, polluted surface waters contain hun- 
dreds to thousands of toxic chemicals. Therefore, a 
knowledge of the joint effects of mixtures is impor- 
tant in determining water quality criteria, since 
interactions may increase the toxicity depending 
upon the nature of individual chemicals. Guppies 
were exposed to various chromium and nickel 
concentrations for 240 hours, with renewal of the 
test solutions every 24 hours. The median survival 
times (LT50) for the metals tested singly indicated 
that nickel and chromium have approximately the 
same acute toxicities to common guppies, with 
calculated lethal concentrations (LC50) of 36 and 
29 mg/L at 96 hr for nickel and chromium, respec- 
tively. The LTSO values for mixtures of the metals 
seemed to be simply additive. (MacKeen-PTT) 
W90-10882 


INFLUENCE OF HUMIC ACID ON THE TOX- 
ICITY OF COPPER, CADMIUM AND LEAD 
TO THE UNICELLULAR ALGA, SYNECHO- 
SYSTIS AQUATILIS. 

Karnatak Univ., Dharwad (India). Dept. of Marine 





Biology. 

H. Shanmukhappa, and K. Neelakantan. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 840-843, 
June 1990. 1 tab, 12 ref. 


Descriptors: *Algae, *Cadmium, *Copper, *Humic 
acids, *Lead, *Toxicity, *Trace metals, Algal 
growth, Algal physiology, Aquatic productivity, 
—— Heavy metals, India, Water pollution 
effects. 


Humic acids are known to play a significant role in 
phytoplankton productivity by regulating the trace 
metals required for plant growth. The influence of 
humic acids (HA) extracted from mangrove sedi- 
ments on Cu, Cd and Pb toxicity was studied in the 
unicellular alga Synechosystis aquatilis. The chlo- 
rophyll reduction due to exposure to heavy metals 
for 6 hr was taken as an index of toxicity. The 
toxicity of metals to S. aquatilis was in the order 
Cu>Cd> Pb, both in light and dark conditions. A 
significant reduction in toxicity was observed 
when U.01 ppm HA was added. On addition of 
HA, the order of toxicity remained the same but 
the percentage reduction was greater with Cu. The 
toxicity reduction due to HA addition was greater 
under light than under dark conditions. Metals 
apparently inhibit chlorophyll synthesis in S. aqua- 
tilis by interfering with the Mg ion of chlorophyll. 
(MacKeen-PTT) 

W90-30883 


INFLUENCE OF SALINITY IN THE TOXICITY 
OF PHOSPHAMIDON TO THE ESTUARINE 
CRAB, SCYLLA SERRATA (FORSKAL). 

Sri Venkateswara Univ., Kavali (India). Div. of 
Toxicology. 

M. S. Reddy, and K. V. R. Rao. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 859-864, 
June 1990. 2 tab, 17 ref. 


Descriptors: *Crabs, *Insecticides, *Organophos- 
phorus pesticides, *Salinity, *Toxicity, *Water pol- 
lution effects, Dose-response relationships, Estua- 
rine environment, India, Lethal concentrations, 
Synergistic effects. 


Phosphamidon, an organophosphorus insecticide in 
common use in India, was studied for acute toxici- 
ty to the estuarine crab, Scylla serrata, with special 
emphasis on the synergistic effect of salinity. Crabs 
were exposed to phosphamidon concentrations 
ranging from 1.0 to 4.5 mg/L for 96 hr, with 
replacement of test solutions every 24 hr. Toxicity 
evaluation was performed by probit analysis, a 
graphical method, and from cumulative mortality. 
The experimental animals appeared to be sluggish 
and uncoordinated, compared with controls. The 
average lethal concentrations (LC50) for phospha- 
midon were 3.29 and 2.51 mg/L at 15 and 25 ppt 
salinity, respectively. The difference in LCS50O 
values at different salinities may be due to differ- 
ences in phosphamidon uptake, or differences in 
pH of the media affecting the rates of alkaline 
hydrolysis of the pesticide. (MacKeen-PTT) 
W90-10886 


EFFECT OF QUINALPHOS, ORGANOPHOS- 
PHORUS INSECTICIDE, ON TESTICULAR 
STEROIDOGENESIS IN FISH, CLARIAS BA- 
TRACHUS. 

University Coll. of Science, Calcutta (India). Dept. 
of Physiology. 

P. Bagchi, S. Chatterjee, A. Ray, and C. Deb. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 44, No. 6, p 871-875, 
June 1990. 2 fig, 1 tab, 16 ref. 


Descriptors: *Catfish, *Insecticides, *Organophos- 
phorus pesticides, *Steroids, *Testicular function, 
*Toxicity, *Water pollution effects, Cholesterol, 
Enzymes, India, Lethal concentrations, Quinal- 
phos. 


The effects of the organophosphorus insecticide 
quinalphos on testicular steroidogenesis were stud- 
ied in dietary catfish, Magur (Clarias batrachus). 
Groups of 16 fish were exposed to quinalphos 
concentrations of 0.25 to 2.50 port for 96 hr for 
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determination of the lethal concentration (LC5O). 
Other groups of fish were exposed to sublethal 
doses of quinalphos (0.25 mg/L) for 15 d, after 
which testes were examined histologically and for 
cholesterol content and steroid biogenic enzyme 
activities. Steroidogenic enzyme activity was sig- 
nificantly reduced in the quinalphos treated group, 
while cholesterol content was increased by the 
treatment. Significant decreases in weight of the 
testes, degenerative changes in seminiferous epithe- 
lium and shrinkage of seminiferous tubular diame- 
ter were also associated with exposure to quinal- 
phos. The authors conclude that quinalphos sup- 
pressed the testicular functions in Clarias batra- 
chus, which may be due to the inhibition of steroi- 
dogenic enzyme activities. (MacKeen-PTT) 
7 


EVALUATION OF TOXICITY OF RIVER SEDI- 
MENTS BY IN VITRO ENZYME INHIBITION, 
Science Univ. of Tokyo (Japan). Faculty of Phar- 
maceutical Sciences. 

For primary bibliographic entry see Field 5A. 
W90-10890 


ORGANOCHLORINE RESIDUES IN BIRD 
SPECIES COLLECTED DEAD IN ONTARIO 
1972-1988. 

Ontario Ministry of Agriculture and Food, 
Guelph. Agricultural Lab. Services Branch. 

For primary bibliographic entry see Field 5B. 
W90-10891 


IMPACTS OF IRRIGATION 
ON WETLANDS. 

National Irrigation Water Quality Program, Wash- 
ington, DC. 

For primary bibliographic entry see Field 6G. 
W90-10924 


DRAINWATER 


PESTICIDES AND EVERGLADES NATIONAL 
PARK: SOUTH FLORIDA USE AND THREAT. 
Everglades National Park, Homestead, FL. South 
Florida Research Center. 

D. J. Scheidt. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 365-375, 2 fig, 
3 tab, 18 ref. 


Descriptors: *Agricultural runoff, *Environmental 
effects, *Everglades National Park, *Florida, 
*Land use, *Pesticides, *Water pollution sources, 
*Water quality control, *Wetlands, Biscayne Aqui- 
fer, Costs, Groundwater pollution, Insect control, 
Path of pollutants, Toxicity. 


Everglades National Park is a unique subtropical 
wilderness occupying 2200 sq mi at the southern 
tip of Florida, 98% of which is either seasonally or 
permanently inundated by water. The park re- 
ceives its water from an intensely managed system 
of structures and over 1900 miles of canals and 
levees so that the potential for pollutant transport 
to the park is great. South Florida agriculture 
encompasses over 800,000 acres adjacent to the 
park or in its watershed with an annual crop value 
exceeding $1.4 billion. Agriculture in this region 
generally relies on the heavy use of fertilizers and 
frequent application of pesticides to counter the 
many arthropod, plant, and microbial pests living 
in the area’s subtropical climate. Eighty-eight com- 
pounds (insecticides, herbicides, fungicides, fumi- 
gants) are used in the area for agriculture, mosqui- 
to control, or aquatic plant control in public 
canals. Many of these current use compounds are 
highly toxic to birds, mammals, or freshwater 
fishes, and some are potentially mobile. Pesticide 
use is documented with difficulty, since agricultur- 
al use is not reported to any agency, and informa- 
tion is not often volunteered. Identifying a pesti- 
cide that is susceptible to water transport is also 
difficult because pertinent pesticide specific data 
are often lacking. Acute toxicity, the most obvious 
means for evaluating biological threat, is only one 
type of difficulty. Persistence and environmental 
fate are other important aspects. Due to the high 
cost of chemical analyses, only one public or pri- 
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vate long-term program is known that monitors for 
currently used compounds, and it only tests surface 
water and hydrosoil for less than one-half of the 
currently used pesticides. No such program exists 
for biota or groundwater, although the region’s 
highly permeable shallow Biscayne Aquifer is the 
sole drinking water source for 4 million people. 
(See also W90-10912) (Lantz-PTT) 

W90-10947 


UTILITY OF SURFACE-FLOATING CHIRON- 
OMIDAE PUPAL EXUVIAE IN ASSESSING 
THE IMPACT OF PCBS ON TWO STREAM 
COMMUNITIES. 

Kansas Univ., Lawrence. 

For primary bibliographic entry see Field 5A. 
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EFFECTS OF AERIAL SPRAYING OF INSEC- 
TICIDES ON NONTARGET MACROBENTHOS 
IN A MOUNTAIN STREAM. 

National Inst. for Environmental Studies, Tsukuba 
(Japan). Environmental Biology Div. 

S. Hatakeyama, H. Shiraishi, and N. Kobayashi. 
Ecotoxicology and Environmental Safety 
EESADYV, Vol. 19, No. 3, p 254-270, June 1990. 6 
fig, 4 tab, 32 ref. 


Descriptors: *Aquatic insects, *Benthic fauna, *In- 
secticides, *Water pollution effects, Aerial spray- 
ing, Fenitrothion, Japan, Mountain streams, Organ- 
ophosphorus pesticides, River Minano. 


The effects of aerial spraying of an insecticide on 
nontarget macrobenthos fauna were investigated in 
a mountain stream using a drift net. The concentra- 
tion of fenitrothion (organophosphorus insecticide) 
in the water of the River Minano (Japan) increased 
to 20 microg/L 3 hr after the spraying and de- 
creased exponentially to half the peak value after 
an additional 2 hr. A large number of aquatic 
insects were found drifting after the spraying. The 
total number of individuals which drifted in the 
daytime after spraying reached nine times the 
number found the previous night. The total 
number of species which drifted during the 24 hr 
following the spray increased to 43 from 17 on the 
previous day. Before the insecticide spraying, the 
drifting benthos were almost entirely made up of 
three species of Baetis (Ephemeroptera). However, 
many individuals of several species of Heptagenii- 
dae (Ephemeroptera), Apsilochorema sutshanum 
(Trichoptera), and Chironomidae (Diptera) drifted 
in addition to Baetis after the spray. A large 
number of young Baetis, which had not been seen 
in the natural night drift samples, were found drift- 
ing due to the insecticide. Natural night drift 
almost disappeared from the day following insecti- 
cide spraying. At the second insecticide spraying, 
conducted 20 days after the first, the number of 
individuals which drifted during the 24 hr follow- 
ing spraying decreased to only 0.85% of that in the 
first spraying although changes in river water in- 
secticide concentration showed a similar pattern as 
in the first spraying. Several species of Ephemer- 
optera were dominant among the fauna in the 
stream studied, probably due in part to the low 
density of predators such as Plecoptera and P. 
grandis. (Author’s abstract) 
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EFFECT OF STRESS ON A FRESHWATER 
BENTHIC DETRITIVORE: SCOPE FOR 
GROWTH IN GAMMARUS PULEX. 

Sheffield Univ. (England). Dept. of Animal and 
Plant Sciences. 

For primary bibliographic entry see Field 5A. 
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FIELD DEPLOYMENT OF A SCOPE FOR 
GROWTH ASSAY INVOLVING GAMMARUS 
PULEX, A FRESHWATER BENTHIC INVER- 
TEBRATE. 

Sheffield Univ. (England). Dept. of Animal and 
Plant Sciences. 

For primary bibliographic entry see Field 5A. 
W90-11160 
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Group 5C—Effects Of Pollution 


STUDIES ON SYNERGISTIC TOXIC EFFECTS 
OF COPPER AND DITHIOCARBAMATE PES- 
TICIDES WITH THE CILIATE PROTOZOAN 
COLPIDIUM CAMPYLUM (STOKES). 

Institut National de la Sante et de la Recherche 
Medicale, Villeneuve d’Ascq (France). Microbe 
Ecotoxicology Unit 146. 

H. Bonnemain, and D. Dive. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 19, No. 3, p 320-326, June 1990. 4 
fig, 16 ref. 


Descriptors: *Carbamate pesticides, *Copper, 
*Pesticide toxicity, *Toxicity, *Water pollution ef- 
fects, Dose-response relationships, Protozoa, Syn- 
ergistic effects. 


The toxicity of seven dithiocarbamates and interac- 
tions occurring with copper were studied with the 
ciliate protozoan Colpidium campylum. No prod- 
uct was toxic at 0.1 mg/L. Thiram and mancozeb 
were the most toxic products (lethal at 1 mg/L) 
and ziram and propineb the least toxic. Concerning 
interactions with copper, no or slight interactions 
were observed with propineb and mancozeb, al- 
though a strong synergistic toxic effect was ob- 
served in a previous work with two structurally 
related products, maneb and zineb. The responses 
observed with alkyl-related dithiocarbamates 
(ferbam and ziram) and ethylene bis-related dithio- 
carbamates (nabam, thiram, and metiram) were in 
agreement with the literature results. The synergis- 
tic toxic effect of copper and dithiocarbamates thus 
seems to be related mainly to the alkyl-dithiocarba- 
mate or the ethylene bis-dithiocarbamate structure, 
but is not constant for molecules associated with 
metals (propineb, mancozeb, maneb and zineb). 
(Author’s abstract) 

W90-11161 


HEPATIC STEATOSIS IN ZEBRA FISH (BRA- 
CHYDANIO RERIO) INDUCED BY LONG- 
TERM EXPOSURE TO GAMMA-HEXACH- 
LOROCYCLOHEXANE. 

Heidelberg Univ. (Germany, F.R.). Dept. of Zool- 
ogy 1. 

T. Braunbeck, G. Gorge, V. Storch, and R. Nagel. 
Ecotoxicology and Environmental Safety 
EESADYV, Vol. 19, No. 3, p 355-374, June 1990. 19 
fig, 2 tab, 91 ref. 


Descriptors: *Fish, *Halogenated pesticides, *Pes- 
ticide toxicity, *Toxicity, *Water pollution effects, 
Chronic toxicity, Dose-response relationships, Fish 
behavior, Fish physiology, Life cycles, Lindane, 
Liver. 


In a full life cycle test, newly hatched eggs of 
zebra fish, Brachydanio rerio, were reared to 
sexual maturity under continuous exposure to 40, 
80, 110, 130 and 150 microg/L the organochlorine 
insecticide lindane, gamma-hexachlorocyclohex- 
ane. The effects of lindane were investigated by 
recording the behavior and survival of the F(0) 
and F(1) generation as well as morphological alter- 
ations in liver ultrastructure of F(0). Changes in 
peroxisomes were visualized by cytochemical 
staining for catalase activity with diaminobenzi- 
dine. Whereas behavioral changes were observed 
at 40 microg/L, survival and number of eggs in 
F(O) as well as survival and growth of F(1) were 
unaffected by up to 80 microg/L lindane. At con- 
centrations of 110 microg/L or greater, survival of 
larvae was reduced after 35 days, and mortality 
was 100% after 3 months. From 40 microg/L, 
liver ultrastructure displayed a microvesicular 
fatty vacuolation (steatosis) characterized by lipid 
deposition within the cisternae of the rough endo- 
plasmic reticulum (RER). At 40 microg/L, this 
highly specific pathological change was accompa- 
nied by accumulation of hepatic macrovesicular 
triglyceride droplets, glycogen depletion, and the 
occurrence of club-shaped mitochondria. Addi- 
tional alterations at 80 microg/L comprised prolif- 
eration of smooth endoplasmic reticulum in males 
and progressive fractionation of RER in females, 
stacking of club-shaped mitochondria, a conspicu- 
ous decrease in peroxisomal catalase activity, infil- 
tration of macrophages into the liver parenchyma, 
and a significant stimulation of hepatocytic mitosis. 
Among several substances tested so far in zebra 
fish (4-nitrophenol, 4-chloroaniline, 3,4-dichloroan- 


iline, atrazine, lindane), lindane was the only com- 
pound inducing behavioral changes and hepatic 
steatosis in conjunction with a reduction in fertili- 
ty. With regard to the sensitivity of the methods 
applied, behavioral and cytological studies appear 
more responsive to lindane exposure than survival 
studies. (Author’s abstract) 
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USE OF PHYTOTOXICITY TESTS (COMMON 
DUCKWEED, CABBAGE, AND MILLET) FOR 
DETERMINING EFFLUENT TOXICITY. 

Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

For primary bibliographic entry see Field 5A. 
W90-11164 


CHARACTERIZATION OF PHYTOTOXICITY 
OF METAL ENGRAVING EFFLUENT SAM- 
PLES. 

Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

W. Wang. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 1, p 59-69, January 1990. 
3 fig, 3 tab, 17 ref. 


Descriptors: *Bioindicators, *Industrial 
wastewater, *Metal-finishing wastes, *Phytotoxi- 
city, *Pollutant identification, *Toxicity, 
*Wastewater analysis, *Wastewater treatment, Ac- 
tivated carbon, Analytical methods, Chemical 
treatment, Effluents, Metals, Pretreatment of 
wastewater, Toxic wastes, Zinc. 


Millet seed germination tests were used to deter- 
mine effluent toxicity from a metal engraving 
plant. Two effluent samples were collected: sample 
A was lime-treated to pH 6 and sample B to pH 9. 
Zinc concentrations in samples A and B were 1207 
and 4.24 mg/L, respectively. Both samples caused 
100% inhibition of millet seed germination. Sample 
A was more toxic than B, since the 60% concen- 
tration of A caused 96% inhibition, whereas 
sample B at 60% caused 60% inhibition. The toxic- 
ity of sample B Was not likely due to the presence 
of cyanide andi zinc ions. The results of using 
various adsorbents and resins for the effluent treat- 
ment showed that only powdered activated carbon 
was partially effective in toxicity removal. By a 
combination of treatment methods, including 
sodium hydroxide precipitation and carbon column 
adsorption, toxicity removal was calculated to be 
29%. (Author’s abstract) 

W90-11165 


USE OF MULTIPLE CRITERIA FOR EU- 
TROPHICATION ASSESSMENT OF COASTAL 
WATERS. 

University of the Aegean, Mytilene (Greece). 
Dept. of Environmental Studies. 

For primary bibliographic entry see Field 7C. 
W90-11168 


IMPACT OF TANNERY EFFLUENT ON PHOS- 
PHATASES ACTIVITY OF FISHES. 
Madurai-Kamaraj Univ. (India). Dept. of Environ- 
mental Physiology. 

V. Somanath, and J. Muthukrishnan. 

Proceedings of the Indian National Science Acade- 
my NSBGAM, Vol. 55B, No. 5/6, p 317-324, 
October/December 1989. 4 fig, 4 tab, 25 ref. 


Descriptors: *Fish, *Industrial wastewater, *Phos- 
phatases, *Tannery wastes, *Water pollution ef- 
fects, Comparison studies, Dose-response relation- 
ships, Effluents, Enzymes, Kinetics. 


The effects of sublethal concentrations of tannery 
effluents on phosphatases in muscle, liver and in- 
testine were studied in Cyprinus carpio, Oreochro- 
mis mossambicus and Channa striatus. Phosphatase 
activity decreased with increasing effluent concen- 
tration; the decrease in activity compared to the 
control was the highest for the alkaline phospha- 
tases. For fish reared in 80% of the LCSO of 
tannery effluent, acid phosphatase activity de- 
creased by about 30% of the control, while alka- 
line phosphatase activity was inhibited 60% for 
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liver and intestinal enzyme and 45% in muscle 
enzyme. The Km of intestinal phosphatases was 
directly related to the effluent concentration 
whereas Vmax was inversely related. (MacKeen- 
PTT 


) 
W90-11172 


EFFECT OF PESTICIDES ON SUCCINATE 
AND LACTATE DEHYDROGENASE ACTIVI- 
TIES IN THE FRESHWATER FIELD CRAB, 
OZIOTELPHUSA SENEX SENEX (FABRI- 
CIUS). 

Sri Krishnadevaraya Univ., Anantapur (India). 
Dept. of Zoology. 

K. Radhakrishaiah, and B. Renukadevi. 
Proceedings of the Indian National Science Acade- 
my NSBGAM, Vol. 55B, No. 5/6, p 339-344, 
October/December 1989. 3 tab, 10 ref. 


Descriptors: *Crabs, *Pesticide toxicity, *Pesti- 
cides, *Toxicity, *Water pollution effects, Bio- 
chemical tests, Carbamate pesticides, Chlorinated 
hydrocarbons, Chlorpyrifos, Comparison studies, 
Endosulfan, Enzymes, Furadan, Organophos- 
phorus pesticides. 


The lethal and sublethal effects of chlorpyrifos, an 
organophosphate, endosulfan, an organochloride, 
furadan, a carbamate, and the mixture of these 
three pesticides on succinate dehydrogenase 
(SDH) and lactate dehydrogenase (LDH) activities 
was studied in an edible freshwater field crab, 
Oziotelphusa senex senex. SDH activity decreased 
in the gill, hepatopancreas and muscle of O. senex 
at 1 and 2 days exposure to lethal and at 1 and 10 
days of exposure to sublethal concentrations of the 
pesticides individually and in a mixture. The de- 
crease was greater for lethal concentrations and 
was in the order 1<2 days. For sublethal concen- 
trations, the order was 1>10 days for SDH inhibi- 
tion. LDH activity also decreased in the three 
organs of the crab at 2 days exposure to lethal 
concentrations of pesticides. However, LDH ac- 
tivity increased at 1 day of lethal exposure and at 1 
and 10 days of sublethal concentrations. The 
changes were generally greater in magnitude in 
hepatopancreas, less in muscle and intermediate in 
gill. Among the pesticides, the degree of the effect 
was in the order: mixture > endosulfan > chlor- 
pyrifos > furadan. (MacKeen-PTT) 

W90-11173 


SEQUENCE OF PLANT COMMUNITIES AS 
BIOINDICATORS OF INCREASING’ EU- 
TROPHICATION IN WEAKLY MINERALISED 
STREAMS IN THE SANDSTONE HILLS OF 
THE NORTHERN VOSGES (UNE SEQUENCE 
DE GROUPEMENTS VEGETEAUX BIO-INDI- 
CATEURS D’EUTROPHISATION _ CROIS- 
SANTE DES COURS D’EAU FAIBLEMENT 
MINERALISES DES BASSES VOSGES GRE- 
SEUSES DU NORD). 

Institut National Agronomique Paris-Grignon 
(France). Lab. de Geobotanique. 

S. Muller. 

Comptes Rendus de l’Academie des Sciences 
(Serie 3) Sciences de la Vie CRAMED, Vol. 310, 
No. 11, p 509-514, May 23, 1990. 16 ref. English 
summary. 


Descriptors: *Bioindicators, *Eutrophication, 
*France, *Riparian vegetation, *Succession, Acid 
streams, Elodea, Hydrogen ion concentration, 
Plant populations, Pondweeds, Rushes, Species di- 
versity, Starworts, Stream pollution, Streams, 
Vosges Mountains, Water pollution. 


A sequence of four plant communities, which cor- 
responds with increasing eutrophication, has been 
established in the slightly acid, weakly mineralized 
streams in the northern Vosges (France). A phyto- 
sociological study of these streams shows the pres- 
ence of four vegetation types. (1) Type A (acido- 
cline and oligo-distrophic) is characterized by the 
combination of Potamogeton polygonifolius (pond- 
weed) and Juncus bulbosus (rush). It occurs in the 
higher parts of the streams, above the areas with 
human habitations and pisciculture. (2) Type B 
(acidocline and oligo-mesotrophic) is distinguished 
by the combination of Callitriche hamulata (star- 





wort) and P. polygonifolius. This type is found 
downstream of the fish ponds and the first hamlets, 
but always upstream from the larger villages. (3) 
Type C (acid-neutral and mesotrophic), with Calli- 
triche hamulata and Elodea canadensis, occurs 
after the streams have passed through the villages. 
(4) Type D (neutral and meso-eutrophic) is domi- 
nated by C. hamulata and C. obtusangula. This 
type is generally in the lower reaches of the 
streams. This sequence of plant communities corre- 
sponds to a progressive increase in pH and eu- 
trophication of the streams, marked in particular 
by an increase in concentrations of phosphate and 
ammonia. Nitrate levels are always low and do not 
determine the composition of the vegetation. Such 
bioindicators can be used to detect notable anthro- 
pogenic eutrophication of some streams, indicated 
by acceleration and perturbation of the natural 
sequence. Phytosociological affinities with other 
regions may reveal an extension of this system of 
eutrophic bioindication in chemically poor fresh 
water throughout Western Europe. (Mertz-PTT) 
W90-11190 


BIOMONITORING AND ENVIRONMENTAL 
MANAGEMENT. 

Canberra Coll. of Advanced Education, Belconnen 
(Australia). Water Research Centre. 

For primary bibliographic entry see Field 7B. 
W90-11194 


SEWAGE AND THE BIOTA ON SEASHORES: 
ASSESSMENT OF IMPACT IN RELATION TO 
NATURAL VARIABILITY. 

Macquarie Univ., North Ryde (Australia). School 
of Environmental Studies. 

P. G. Fairweather. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 197-210, May 1990. 
5 fig, 1 tab, 28 ref. 


Descriptors: *Bioindicators, *Ecological effects, 
*Ocean dumping, *Wastewater disposal, 
*Wastewater outfall, *Water pollution effects, 
Algae, Australia, Chlorophyta, Species diversity, 
Water pollution. 


The three largest sewage outfalls serving Sydney, 
New South Wales, Australia are to be moved 
several kilometers offshore in 1991-2. Changes in 
their environmental impact due to these moves are 
likely, but detection relies on a good understanding 
of the present impacts on the natural environment. 
Biological surveys in 1986-8 of rocky intertidal 
sites located directly at the present cliff outfalls 
have been compared to several other shores some 
distance away (which serve as controls). This tech- 
nique of multiple control sites is recommended as a 
way of including natural variability in the data set. 
By comparing the community structure at the 
point of impact to the range among control sites, it 
is theoretically possible to be more sure of whether 
purported impacts represent a response out of the 
ordinary. Effects detected in this way include 
gross reductions in species diversity, with com- 
plete dominance of rocky shore biota by ephemeral 
green algae and the absence of animals. Zonation 
disappears close to outfalls. These striking effects 
were, however, very localized. Denudation experi- 
ments suggested great recruitment and productivi- 
ty of these algae, but the community as a whole is 
held at an early stage of succession. Such clear 
alterations attributable to sewage pollution sug- 
gests that this ecosystem would be a good indica- 
tor of any changes occurring once outfalls are 
moved offshore. Continued monitoring including 
multiple control sites is recommended. (Author’s 
abstract) 
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RED SEA CORALS AS BIOMONITORS OF 

TRACE METAL POLLUTION. 

State Pollution Control Commission, Sydney (Aus- 

tralia). 

For primary bibliographic entry see Field 5A. 
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INTER-RELATIONS BETWEEN BIOLOGICAL 
AND PHYSICOCHEMICAL FACTORS IN A 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


DATABASE FOR A SHALLOW ESTUARINE 
SY: 


Western “Australia Univ., Nedlands. Centre for 
Water Research. 


For primary bibliographic entry see Field 2L. 
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EFFECTS OF SEWAGE ON ALPINE STREAMS 
IN KOSCIUSKO NATIONAL PARK, NSW. 

State Pollution Control Commission, Sydney (Aus- 
tralia). 

J. C. Chapman, and B. L. Simmons. 
Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 275-295, May 1990. 
8 fig, 5 tab, 32 ref. 


Descriptors: *Land use, *Recreation facilities, 
*Water pollution effects, Algal growth, Alpine 
regions, Australia, Biomass, Chemical properties, 
Kosciusko National Park, Land development, Peri- 
phyton, Physical properties, Seasonal variation, 
Species diversity, Streamflow, Streams, Water 
temperature. 


The Kosciusko National Park, in the south-eastern 
region of New South Wales is the largest national 
park in the state and encompasses the major alpine 
region of Australia. Five major resort complexes, 
with day and overnight visitor facilities have been 
developed to cater for recreational skiing within 
the park. The impact of resort developments in 
three alpine streams of Kosciusko National Park 
was examined by the State Pollution Control Com- 
mission of New South Wales over 1981 and 1982. 
Physicochemical measurements such as nutrient 
concentrations, stream flow and temperature were 
correlated with measures of periphyton growth 
using artificial substrates and the Thomas method 
for estimation of in-stream biomass. Stream flow 
was the major physical parameter controlling in- 
stream periphyton growth, far outweighing season- 
al temperature variations. Nutrients emanating 
from resort developments were also a major influ- 
ence on biomass and taxa. Natural accumulations 
occurred upstream of resort developments under 
low flow conditions and were associated with taxa 
typical of clean water conditions. (Mertz-PTT) 
W90-11203 


INVESTIGATIONS OF THE IMPACT OF EF- 
FLUENT FROM THE OK TEDI COPPER MINE 
ON THE FISHERIES RESOURCE IN THE FLY 
RIVER, PAPUA NEW GUINEA. 

Ok Tedi Mining Ltd., Port Moresby (Papua New 
Guinea). 

R. E. W. Smith, M. Ahsanullah, and G. E. Batley. 
Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 315-331, May 1990. 
4 fig, 13 tab, 16 ref. 


Descriptors: *Copper, *Fish populations, *Mine 
wastes, *Pollution load, *Stream fisheries, *Sus- 
pended solids, *Water pollution effects, Australia, 
Bioaccumulation, Catfish, Cladocerans, Mining, 
River shrimp, Toxicity, Turbidity, Waterfleas. 


The Ok Tedi copper mine currently discharges 
overburden and partially treated ore residues into 
the Ok Tedi, a major tributary of the Fly River. At 
peak production these discharges will result in an 
increase in the suspended solids levels in the Fly 
River from a background of 76 mg/L to approxi- 
mately 800 mg/L, and an increase in median par- 
ticulate copper levels from 90 microgram/g to 
1220 microgram/g. The dissolved copper levels 
are not expected to exceed 10 microgram/L. The 
Strickland River, a tributary of the Fly River, has 
natural suspended solids levels in excess of 500 
mg/L and provided a natural bioassay for the 
impacts of elevated suspended solids levels. The 
fish communities of the Strickland River were 
dominated by the sediment-tolerant Ariidae cat- 
fish, but the levels of biomass caught per standard 
sampling effort were comparable to those in the 
Fly River. Laboratory bioassays were performed 
to assess the impact of particulate associated 
copper. The fish fauna of the Fly River does not 
include any standard test species, and it is unlikely 
that standard species would be unaffected by the 
high suspended solids levels of the Fly River. Test 
species were selected on the basis of ecological 
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importance. Two freshwater prawns, Macrobra- 
chium rosenbergii and Macrobrachium sp., a cat- 
fish, Neosilurus ater, and a cladoceran, Ceriodaph- 
nia dubia, were tested for acute toxicity and bioac- 
cumulation of copper from particulates. There was 
no evidence of acute toxicity to prawns or fish, nor 
for bioaccumulation by prawns. Acute toxicity to 
C. dubia and bioaccumulation by N. ater were 
probably due to dissolved copper in the test envi- 
ronments. The test results indicated that provided 
dissolved copper levels did not exceed the predict- 
ed levels, there should not be toxic effects of 
particulate-associated copper in the Fly River. 
(Author’s abstract) 
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BIOLOGICAL MONITORING OF A PULP 
AND PAPER MILL WASTEWATER. 

Australian Paper Mfrs., Morwell. 

For primary bibliographic entry see Field 5A. 
W90-11206 


USE OF AUSTRALIAN CLADOCERANS TO 
GENERATE LIFE-CYCLE TOXICITY DATA. 
State Pollution Control Commission, Sydney (Aus- 
tralia). 

For primary bibliographic entry see Field 5A. 
W90-11208 


HEAVY METALS REGULATE PHYSIOLOGI- 
CAL AND BEHAVIORAL EVENTS BY MODU- 
LATING ION CHANNELS IN NEURONAL 
MEMBRANES OF MOLLUSCS. 

Balatoni Limnologiai Kutato Intezete, Tihany 
(Hungary). 

K. S.-Rozsa, and S. Salanki. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 363-375, May 1990. 
12 fig, 8 ref. 


Descriptors: *Animal behavior, *Animal physiolo- 
gy, *Cadmium, *Copper, *Heavy metals, *Lead, 
*Mercury, *Snails, *Water pollution effects, *Zinc, 
Helix, Laboratory methods, Lymnaea, Metals, 
Toxicity. 


The interaction of heavy metals (HgCI2, CdCl2, 
CuCl2, PbCl2, and ZnCl2) and neurotransmitters 
(acetylcholine, 5-hydroxy-tryptamine, and dopa- 
mine) was studied on the excitable membrane of 
identified neurons of two snails: Lymnaea stagnalis 
and Helix pomatia. Results showed that the excit- 
ability and chemosensitivity of molluscan neurons 
were modified under the influence of the heavy 
metals. Change in excitability to transmitters oc- 
curred as a potentiation or depression of the 
evoked response both in duration of membrane 
polarization and in frequency of spike activity. The 
chemosensitivity changed in various ways, namely: 
excitatory effect wes totally eliminated or one 
component of the effect was depressed. Different 
neurons may show different reactions to the same 
heavy metal. There were also differences in the 
effects of various heavy metals. Hg(2+) has a 
more generalized effect than Cd(2+). Cu(2+), 
Pb(2+), and Zn(2+) were less effective in a 
number of neurons. The heavy metal effect was 
also dose dependent. Both inward and outward 
currents, which were evoked by neurotransmitters 
or voltage induced, were modified in most of the 
tested neurons. Both an increase and decrease of 
the membrane permeability occurred in different 
neurons in response to the same or different heavy 
metals. The changes can be interpreted as a result 
of a direct effect on specific ionic channels, modifi- 
cation of receptors binding acetylcholine, 5-hy- 
droxy-tryptamine, or dopamine, and modification 
of intracellular processes responsible for the regu- 
lation of membrane permeability. (Author’s ab- 
stract) 
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EFFECT OF SUBLETHAL CONCENTRATIONS 
OF PHENOL ON SOME ENZYME ACTIVI- 
TIES AND BLOOD SUGAR LEVEL OF CARP 
(CYPRINUS CARPIO L). 

Jozsef Attila Univ., Szeged (Hungary). Dept. of 
Biochemistry. 
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Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 377-383, May 1990. 
6 tab, 21 ref. 


Descriptors: ‘*Bioindicators, *Fish physiology, 
*Hungary, *Phenols, *Toxicity, *Water pollution 
effects, Enzymes, Neurological effects. 


Water pollution caused by phenolic compounds is 
increasing in Hungary. The main sources of this 
pollution are petroleum refining, domestic sewage 
and chemical manufacturing. The adverse effects 
of such pollution of aquatic life falls into three 
categories: the direct toxicity of the chemicals to 
aquatic organisms, the lowering of dissolved 
oxygen in receiving waters, and the introduction of 
bad taste and odor to edible flesh of fish. To 
measure the phenol-induced tissue necrosis and its 
adverse effects on nervous system serum transami- 
nase, lactate dehydrogenase, and acetylcholine-es- 
terase enzyme activities and blood sugar level ex- 
periments were conducted under aquarium condi- 
tions and in the field. Under aquarium conditions 
all experimental animals survived 5 ppm phenol 
concentration even at 96 hours of exposure times. 
However, the increase in plasma transaminase and 
lactate dehydrogenase activities reflected serious 
tissue damage. In field experiments the plasma 
transaminase and lactate dehydrogenase activities 
increased with increasing phenol contamination of 
the water. The measurement of biochemical pa- 
rameters appeared to be sensitive bioindicators to 
assess exposure of fish to anthropogenic agents in 
the natural environment. (Mertz-PTT) 

W90-11210 


DETECTION OF PHENOL-INDUCED SUB- 
CELLULAR ALTERATION BY ELECTRON MI- 
CROSCOPY IN THE LIVER AND PANCREAS 
OF CARP. 

Jozsef Attila Univ., Szeged (Hungary). Dept. of 
Zoology. 

For primary bibliographic entry see Field 5A. 
W90-11211 


EFFECT OF ORGANIC NITROGEN ENRICH- 
MENTS ON MARINE PLANKTONIC NET- 
WORKS AND HETEROTROPHIC BACTERIAL 
POTENTIAL. 

Centre Univ. de Luminy, Marseille (France). Lab. 
de Biologie des Invertebres Marins. 

F. Van Wambeke, and M. A. Bianchi. 

Marine Ecology Progress Series MESEDT, Vol. 
63, No. 1, p 17-25, May 1990. 5 fig, 4 tab, 38 ref. 
EEC grant ENV-802 F. 


Descriptors: *Laboratory methods, *Mediterrane- 
an Sea, *Nitrogen, *Organic matter, *Primary pro- 
ductivity, *Water pollution effects, Alcohols, 
Algae, Algal growth, Ammonium, Aquatic pro- 
ductivity, Bacteria, Chlorophyll, Culturing tech- 
niques, Fatty acids, Mineralization, Phosphorus, 
Simulation. 


Coastal areas of the oligotrophic Mediterranean 
Sea are locally subject to large organic and mineral 
inputs from large rivers like the Rhone. These 
enrichments lead to increased primary production 
and high chlorophyll biomass. Allochtonous nitro- 
gen inputs into oligotrophic Mediterranean sea- 
water were simulated. The relationship between 
mineralization of organic matter (in the form of 
amino acid supplements) and growth of primary 
producers was investigated in batch cultures. Am- 
monium mineralization by the entire heterotrophic 
system was twice as fast as by bacteria alone. In 
spite of the nitrogen remineralized by the hetero- 
trophic system, the maximum number of algae 
produced was dependent only on the limiting nu- 
trient phosphorus. Densities of bacteria of the 
Vibrio group rapidly increased after the amino 
acid enrichment. These zymogenous bacteria did 
not prevent the autotrophic phase but only delayed 
it, showing also phosphorus regeneration. After 
grazing, the bacterial composition was dominated 
by a pseudomonad population specialized in utili- 
zation of fatty acids, alcohols and intermediary 
metabolism compounds. This population was asso- 
ciated with primary producers. Exoenzymatic po- 
tential of the bacteria was also investigated during 


the whole succession. Dissolved nitrogen and par- 
ticulate nitrogen were estimated at the beginning 
of the experiment and at the maximum algal bio- 
mass. These data suggest the occurrence of an 
unidentified form of nitrogen. But when the N/P 
ratio was close to the Redfield ratio, most of the 
dissolved free amino acids nitrogen eventually sup- 
ported phytoplankton growth. (Mertz-PTT) 
W90-11219 


CHANGES IN TOXICITY OF CD AND ITS AC- 
CUMULATION IN GIRELLA AND GOBY 
WITH THEIR GROWTH. 
Arasaki Marine Biological 
(Japan). 

R. Kuroshima, and S. Kimura. 
Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 56, 
No. 3, p 431-435, March 1990. 5 fig, 6 tab, 20 ref. 


Station, Yokosuka 


Descriptors: *Bioaccumulation, *Cadmium, *Fish, 
*Tolerance, *Toxicity, *Water pollution effects, 
Girella, Goby, Japan, Juvenile growth stage, 
Larval growth stage, Lethal limit. 


There have been few cases in which many marine 
organisms have been seriously injured by pollut- 
ants in a short period, but marine pollution is 
advancing in extensive areas. Cadmium toxicity 
and accumulation in two species of marine fish 
were examined at various growth stages. Larvae or 
juveniles of girella Girella punctata and goby 
Chasmichtys dolichognatus were captured in 
Sagami Bay near the Arasaki Marine Biological 
Station in Japan. The 96-hour LCSO for girella at 
the first growth stage when the mean body weight 
was 0.18 g was 15.7 mg/L; this value was consider- 
ably lower compared with 25.1, 27.1 and 29.77 
mg/L in the later three growth stages. Cd accumu- 
lated in juveniles weighing about 0.2 to 0.3 g in the 
highest concentration for 96 hours while the con- 
centration in fish weighing > 1.0 g remained con- 
stant. Tolerance to Cd was markedly increased in 
the goby; for example, the 96-hour LCSO increased 
from 5.5 mg/L at 0.021 g of mean body weight to 
30.5 mg/L at 0.211 g. The Cd concentration in 
exposed gobies decreased markedly with growth in 
the early juvenile stage and remained constant in 
adults. These results indicate that Cd tolerance is 
markedly enhanced in girella and goby from their 
early juvenile stages, and that they had a particular 
period when this metal was highly concentrated in 
acute exposure. (Mertz-PTT) 

W90-11221 


CHANGES IN METABOLIC ACTIVITY OF 
TIGER SHRIMP LARVAE AT DIFFERENT 
STAGES TO FENITROTHION, AN ORGANO- 
PHOSPHORUS INSECTICIDE. 

Kyushu Univ., Fukuoka (Japan). Faculty of Agri- 
culture. 

K. Kobayashi, R. M. Rompas, T. Maekawa, N. 
Imada, and Y. Oshima. 

Nippon Suisan Gakkaishi (Bulletin of the Japanese 
Society of Scientific Fisheries) NSUGAF, Vol. 56, 
No. 3, p 489-496, March 1990. 5 fig, 2 tab, 8 ref. 


Descriptors: *Biotransformation, *Fenitrothion, 
*Organophosphorus pesticides, *Pesticides, 
*Shrimp, *Toxicity, *Water pollution effects, 
Crustaceans, Detoxification, Larval growth stage, 
Metabolism, Penaeus, Physiology, Thin layer chro- 
matography. 


The metabolism of fenitrothion in tiger shrimp 
Penaeus japonicus was studied at different larval 
stages to elucidate the cause of the remarkable 
increase in the toxicity of organophosphorothion- 
ates to the shrimp larvae with the progress of the 
stages. The shrimp larvae (zoea, mysis and postlar- 
vae) were exposed to 0.5 ppb (14C)fenitrothion. 
After 1.5-12 hours exposure, (14C)fenitrothion and 
its metabolites accumulated in the larvae were 
extracted with benzene and then with ethyl ether. 
The benzene extracts were determined by thin 
layer chromatography and the ethyl ether extracts 
were subjected to an enzymatic analysis. Zoea and 
mysis showed very low fenitrothion metabolic ac- 
tivity, and most of the fenitrothion absorbed by the 
larvae was present as fenitrothion itself in their 
bodies. However, their fenitrothion metabolic ac- 


tivity increased abruptly with their growth and 
resulted in an increase in the amount of fenitrooxon 
which displays extremely high toxicity as com- 
pared with fenitrothion, accompanying the simul- 
taneous increase in the fenitrothion detoxication 
activity such as demethylation, hydrolysis and con- 
jugation. The occurrence of the remarkable in- 
crease in the toxicity of organophosphorothionates 
to tiger shrimp larvae with the progress of the 
stages is probably due to the increase in the oxida- 
tive desulfuration activity, beyond the effect of the 
detoxication activity. (Author’s abstract) 
W90-11222 


LOW MOLECULAR FATTY ACIDS IN THE 
MARINE SEDIMENTS OF EUTROPHIC 
COASTAL REGIONS. 

Kochi Univ. (Japan). Faculty of Agriculture. 

For primary bibliographic entry see Field 5B. 
W90-11223 


APPARENT EFFECTS 
PROACH. 

PTI Environmental Services, Bellevue, WA. 
For primary bibliographic entry see Field 5A. 
W90-11268 


THRESHOLD AP- 


REFINING THE DEGREE OF HAZARD RANK- 
ING METHODOLOGY FOR ILLINOIS INDUS- 
TRIAL WASTE STREAMS. 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

M. J. Plewa, R. A. Minear, D. Ades-McInerney, 
and E. Wagner. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-197131. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. HWRIC RR-029, September 1988. 
99p, 34 fig, 12 tab, 32 ref, 2 append. 


Descriptors: *Classification, *Data interpretation, 
*Databases, *Environmental effects, *Hazard 
assesment, *Illinois, *Water pollution effects, Envi- 
ronmental protection, Evaluation, Hazardous 
wastes, Toxicity. 


Currently, the Illinois Pollution Control Board is 
mandated to implemented a degree of hazard 
system to evaluate Illinois Special Waste Streams 
by December 1989. The objectives of this project 
were: (1) to define a rational and empirically de- 
fendable foundation for the accumulative toxicity 
scoring graphs; (2) to transfer the database man- 
agement system for degree of hazard evaluation 
from R:Base 500 to R:Base System V.3; (3) to 
generate a series of interactive menu templates for 
entering data and conducting the degree of hazard 
evaluation; and (4) to devise a formal procedure to 
employ national, toxicology and chemical data- 
bases for the periodic revision the Hazardous 
Waste Research and Information Center (HWRIC) 
Degree of Hazard Database. The results of this 
study clearly demonstrate that a degree of hazard 
evaluation can be conducted using Illinois EPA 
Special Waste applications. The computerized Ap- 
plication Data Form is user-friendly. The program 
scans the application information and determines if 
a degree of hazard analysis can be conducted. The 
output indicates whether additional information is 
required or if the application is properly complet- 
ed. The computer identifies the specific data defi- 
ciencies so that the waste generator is able to 
amend the application. When sufficient information 
is present, a degree of hazard evaluation is auto- 
matically conducted. If the hazard category data- 
base contains sufficient information, a degree of 
hazard rank would be assigned to the Special 
Waste Stream. If the hazard category database 
does not contain the appropriate information, then 
the specific types of required information would be 
listed. This information would be provided to the 
waste generator as well as to the appropriate Illi- 
nois governmental agency so that staff could 
search the national databases and/or scientific liter- 
ature and update the HWRIC Degree of Hazard 
Database. A degree of hazard evaluation can be 
conducted in a consistently fair manner with a high 
degree of accuracy. (Lantz-PTT) 

W90-11280 





CORPS/EPA FIELD VERIFICATION PRO- 
GRAM (FVP). 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

R. L. Lazor. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 268-274. 3 fig, 17 ref. 


Descriptors: *Beneficial use, *Bioaccumulation, 
*Dredging, *Ecological effects, *Environmental 
effects, *Spoil banks, *Water pollution effects, 
*Water quality, Evaluation, Monitoring, Ocean 
dumping, Wetlands. 


The US Army Corps of Engineers/Environmental 
Protection Agency Verification Program (FVP) is 
responsible for field-verifying procedures for pre- 
dicting and assessing environmental effects of pro- 
posed dredged material discharges under Section 
103 of the Ocean Dumping Act and Section 404 of 
the Clean Water Act. The FVP conducted exten- 
sive studies of two confined upland/wetland dis- 
posal sites at Tongue’s Point, Connecticut, adja- 
cent to Bridgeport Harbor created from material 
dredged from the Black Rock Harbor. Research 
performed in the aquatic (open-water) disposal 
studies addressed bioaccumulation of contaminants 
by aquatic animals, consequences of bioaccumula- 
tion in aquatic animals, and effects of aquatic dis- 
posal on community structures. The upland dispos- 
al and wetland creation studies examined the ef- 
fects of upland disposal on water quality, and 
bioaccumulation of contaminants in upland and 
wetland plants and animals. Results of the aquatic, 
wetland, and upland studies will be synthesized in 
an FVP Synthesis Report and will provide a com- 
parative assessment of effects associated with the 
various disposal options. (See also W90-11316) 
(Geiger-PTT) 

W90-11330 


SUPERFUND RECORD OF DECISION: MARA- 


THON BATTERY, NY 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W90-11332 


TOXICOLOGICAL ASPECTS OF PESTICIDES 
IN NATURAL WATERS. 

Padua Univ. (Italy). Inst. of Occupational Medi- 
cine. 

M. Mann 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume I. Proceedings of the 
IAWPRC Conference held in Guildford, U.K., 
April 17-20, 1989. Pergamon Press, Inc., New 
York. 1989. p 113-118. 14 ref. 


Descriptors: *Drinking water, *Natural waters, 
*Pesticide toxicity, *Pesticides, *Toxicology, 
*Water pollution effects, Agricultural practices, 
Data interpretation, Future planning, Population 
exposure, Public participation, Reviews, Risk as- 
sessment, Water pollution sources. 


The ever-growing demand for food and the lack of 
effective alternatives in crop protection suggest 
that man will have to share his near future with the 
potential toxicological risks associated with expo- 
sure to these compounds. Among these risks are 
those due to the long-term ingestion of small or 
trace concentrations of pesticides in drinking 
water. The toxicological potential of a pesticide for 
man is generally evaluated by extrapolation of 
toxicity data from animal experiments. Factors 
which make this a difficult and possibly inaccurate 
exercise include (1) the sometimes fallacious proc- 
ess of extrapolating from high to low doses, (2) 
metabolic differences between experimental ani- 
mals and man, (3) the fact that human exposure to 
chemicals, particularly pesticides, is almost invari- 
ably a multiple one, and (4) the intrinsic limitations 
of short-term mutagenicity/genotoxicity tests. A 
better understanding of the basic mechanisms of 
toxicity involved may be more important in im- 
proving risk evaluation than extensive animal tox- 
icity testing. The reduction of the dose is the best 
measure against any poison. Effective action to 
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prevent/limit the human risk from ingestion of 
pesticides in drinking water will have to be based 
on an interdisciplinary scientific approach. First, 
extensive and suitable analytical monitoring of nat- 
ural waters is necessary. In the absence of guide- 
line values, a case-by-case risk evaluation should be 
performed based on all adequate toxicological data 
available and including a definition of acceptable 
limits and intervention levels. Moreover, an im- 
provement of the risk perception and collaboration 
by consumers will be helpful. Finally, but very 
important, a more rational agricultural use of pesti- 
cides will have to be achieved. (See also W90- 
11403) (Creskoff-PTT) 

W90-11413 


EFFECTS OF AN EXPERIMENTAL LAKE 
ACIDIFICATION ON ZOOPLANKTON FEED- 
ING RATES AND SELECTIVITY. 

Wisconsin Univ.-Madison. Center for Limnology. 
M. E. Sierszen, and T. M. Frost. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 4, p 772-779, April 
1990. 5 fig, 2 tab, 35 ref. EPA Cooperative Agree- 
ment CR812216-01. 


Descriptors: *Acid rain effects, *Feeding rates, 
*Lake acidification, *Water pollution effects, 
*Zooplankton, Acid lakes, Ecological effects, 
Ecology, Ecosystems, Hydrogen ion concentra- 
tion, Phytoplankton, Species diversity. 


Although the changes in plankton community 
composition that result from lake acidification 
have been documented, little is known about proc- 
esses that accompany these changes. Investigations 
are reported on an important process, zooplankton 
herbivory, in an experimentally acidified lake. 
Acidification from pH 6.2 to 5.2 did not directly 
impair the ability of several major taxa to gather 
food. Acidification may indirectly affect selective 
feeding behavior, through changes in the relative 
abundance of phytoplankton species. Dramatic 
shifts in population-level grazing were not reflect- 
ed in overall community herbivory, because of 
complementary changes in populations in the refer- 
ence and treatment lake basins. Hence, integrative 
system-level functions may be poorer indicators of 
perturbation than specific, fine-scale processes. 
(Author’s abstract) 

W90-11538 


ASSESSING THE POTENTIAL EXTENT OF 
DAMAGE TO INLAND LAKES IN EASTERN 
CANADA DUE TO ACIDIC DEPOSITION. III. 
PREDICTED IMPACTS ON SPECIES RICH- 
NESS IN SEVEN GROUPS OF AQUATIC 
BIOTA. 

Bayfield Inst., Burlington (Ontario). 

C. K. Minns, J. E. Moore, D. W. Schindler, and 

M. L. Jones. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Voi. 47, No. 4, p 821-830, April 
1990. 6 fig, 2 tab, 21 ref. 


Descriptors: *Acid rain effects, *Canada, *Com- 
puter models, *Lake acidification, *Species diversi- 
ty, *Water pollution effects, Acid lakes, Acid rain, 
Ecological effects, Ecosystems, Environmental 
impact, Fish, Hydrogen ion concentration, Mathe- 
matical models, Mollusks, Rotifers, Sulfur dioxide. 


Models must be used to assess the damage suffered 
by aquatic biota as a result of lake acidification 
because acidic deposition is falling on vast areas 
and it is impossible to directly measure the condi- 
tions in every lake. Linked regional chemical and 
biotic models predicted that at least 20% of all 
lakes in 15 of 38 secondary watersheds in eastern 
Canada had lost at least 20% of their potential 
species richness given 1980 acidic sulfate deposi- 
tion levels; 20% of lakes in 15 watersheds repre- 
sents circa 55,000 lakes. Fish and mollusks were 
the most affected of seven aquatic taxonomic 
groups, and rotifers the least. Mean percent loss of 
potential richness in all of eastern Canada ranged 
from 5.0 to 9.5% for the seven groups of biota 
under 1980 acidic deposition. Sulfur dioxide emis- 
sion reductions of 42% in Canada and the United 
States were predicted to reduce the number of 
affected watersheds to seven, leaving circa 25,000 
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lakes with 20% or more loss of potential richness. 
Greater acidic deposition reductions will be 
needed to minimize the biotic damage affectin; 

large areas of eastern Canada. (Author’s abstract 
W90-11539 


ABNORMAL DEVELOPMENT AND GROWTH 
REDUCTIONS OF POLLOCK THERAGRA 
CHALCOGRAMMA EMBRYOS EXPOSED TO 
WATER-SOLUBLE FRACTIONS OF OIL. 
National Marine Fisheries Service, Auke Bay, AK. 
Auke Bay Lab. 

M. G. Carls, and S. D. Rice. 

Fishery Bulletin FSYBAY, Vol. 88, No. 1, p 29-37, 
1990. 4 fig, 8 tab, 36 ref. 


Descriptors: *Embryonic growth stage, *Fish, 
*Oil, *Teratogenic effects, *Water pollution ef- 
fects, Fish physiology, Gills, Lethal limit, Marine 
pollution, Median tolerance limit, Tissue analysis. 


Exposure of developing pollock Theragra chalco- 
gramma embryos to static water-soluble fractions 
(WSF) of Cook Inlet crude oil in seawater slowed 
initial development, produced shorter larvae and 
caused morphological abnormalities including: 
membranous vesicles; body curvatures; deforma- 
tions of yolk, eye, brain, jaw, intestine and pericar- 
dial sac; absence of lower jaw; fin erosion; yolksac 
bloating; and light pigmentation. These abnormali- 
ties were retained after hatch, and in many cases 
became more pronounced as developing structures 
failed to form properly. The median concentration 
of WSF that caused abnormalities (AB-50) was 
2.1+/-0.1 ppm. Exposure during embryonic devel- 
opment reduced prehatch survival by a maximum 
of 26% and caused high mortality after hatch. The 
median lethal concentration (1.8+/-0.6 ppm) was 
not significantly different than the AB-50. Al- 
though exposed pollock embryos generally sur- 
vived to hatching, larvae were malformed, smaller, 
and had poorer survival potential than controls. 
(Author’s abstract) 

W90-11540 


EXPERIMENTAL AND ENVIRONMENTAL 
INDUCTION OF CYTOCHROME P450E IN 
FISH FROM BERMUDA WATERS. 

Woods Hole Oceanographic Institution, 
Dept. of Biology. 

For primary bibliographic entry see Field 5A. 
W90-11550 


MA. 


METALLOTHIONEIN AS AN INDICATOR OF 
HEAVY-METAL EXPOSURE IN TWO SUB- 
TROPICAL FISH SPECIES. 

Goeteborg Univ. (Sweden). Dept. of Zoophysio- 
logy. 

For primary bibliographic entry see Field 5A. 
W90-11551 


CHANGES IN THE BIOCHEMICAL COMPO- 
SITION OF A SUBTROPICAL BIVALVE, ARCA 
ZEBRA, IN RESPONSE TO CONTAMINANT 
GRADIENTS IN BERMUDA. 

Woods Hole Oceanographic Institution, 
Dept. of Biology. 

D. F. Leavitt, B. A. Lancaster, A. S. Lancaster, 
and J. M. Capuzzo. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 85-98, June 19, 
1990. 7 tab, 34 ref. 


MA. 


Descriptors: *Bermuda, *Biochemistry, *Marine 
pollution, *Mussels, *Path of pollutants, *Water 
pollution effects, Animal metabolism, Animal 
physiology, Biochemical tests, Fate of pollutants, 
Fatty acids, Lipids, Marine animals, Marine envi- 
ronment, Pollutant identification, Subtropic zone. 


The biochemical composition of a subtropical bi- 
valve, the turkey-wing mussel Arca zebra, was 
examined in specimens deployed along two con- 
taminant gradients (Castle Harbor and Hamilton 
Harbor) in Bermuda. Pooled homogenized samples 
of the mussel were analyzed for protein, ash, total 
lipid and lipid-class composition. The biochemical 
composition of A. zebra was similar to that ob- 
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served in other bivalves that rely on glycogen as 
their primary energy substratum. Differences were 
noted in the lipid content and composition in mus- 
sels deployed in the two harbors. These differences 
suggest that Hamilton Harbor has higher food 
availability than Castle Harbor and so the A. zebra 
from Hamilton Harbor were in better physiologi- 
cal condition as indicated by higher lipid levels, 
primarily neutral lipids. The biochemical composi- 
tion of the mussels provides no evidence that 
Castle Harbor is impacted by contaminants at a 
local dumpsite. Mussels deployed at Hamilton 
Harbor had increasing neutral lipid levels along an 
increasing contaminant gradient, a pattern ob- 
served previously in bivalves impacted by anthro- 
pogenic inputs to their environment. These 
changes may indicate impaired mobilization of free 
fatty acids from the neutral to polar lipid pools, or 
possible gonadal resorption following exposure to 
lipophilic contaminants. (Author’s abstract) 
W90-11552 


MEASUREMENT OF PHYSIOLOGICAL EN- 
ERGETICS (SCOPE FOR GROWTH) AND 
CHEMICAL CONTAMINANTS IN MUSSELS 
(ARCA ZEBRA) TRANSPLANTED ALONG A 
CONTAMINATION GRADIENT IN BERMU- 
DA. 

Plymouth Marine Lab. (England). 

J. Widdows, K. A. Burns, N. R. Menon, D. S. 
Page, and S. Soria. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 99-117, June 
19, 1990. 2 fig, 7 tab, 31 ref. 


Descriptors: *Bermuda, *Biochemistry, *Hydro- 
carbons, *Lead, *Marine pollution, *Mussels, *Or- 
ganotin compounds, *Path of pollutants, *Poly- 
chlorinated biphenyls, *Water pollution effects, 
Animal metabolism, Animal physiology, Chemical 
analysis, Fate of pollutants, Feeding rates, Marine 
animals, Marine environment, Oil, Pollutant identi- 
fication, Respiration, Subtropic zone. 


Mussels (Arca zebra) were transplanted to two 
sites in Castle Harbor and five sites along a con- 
tamination gradient in Hamilton Harbor, Bermuda. 
After 11-12 days mussels were sampled for meas- 
urement of physiological responses (such as feed- 
ing rate, food adsorption and respiration rate) and 
analysis of chemical contaminants in their body 
tissues (metals, alkyltins, hydrocarbons (HCs) and 
their polar oxygenated derivatives, and PCBs). 
Physiological responses were integrated and per- 
formance was measured in terms of ‘scope for 
growth’. Mussels sampled 50 m from the Castle 
Harbor ‘dump site’ showed a slight decline in 
scope for growth and a slight increase in accumu- 
lated contaminants (tributyltin (TBT), petroleum 
HCs and PCBs) in comparison with the Castle 
Harbor ‘reference site’. In contrast, mussels sam- 
pled from sites along the length of Hamilton 
Harbor showed a marked decline in scope for 
growth, due to a significant accumulation of Pb, 
TBT, dibutyltin, petroleum HCs and their polar 
oxygenated derivatives and PCBs. There was a 
significant negative correlation between the scope 
for growth of Arca and the concentration of Pb, 
TBT, aromatic HCs and PCBs in their tissues. 
Arca accumulated petroleum HCs and their polar 
oxygenated derivatives to tissue concentrations 
that were sufficient to explain the recorded decline 
in feeding rate. Similarly, TBT was accumulated to 
concentrations that could induce the observed in- 
crease in energy expenditure. Petroleum HCs and 
TBT are the major toxic contaminants causing the 
reduction in scope for growth of Arca in Hamilton 
Harbor. (Author’s abstract) 

W90-11553 


ANALYSIS OF MACROBENTHIC AND MEIO- 
BENTHIC COMMUNITY STRUCTURE IN RE- 
LATION TO POLLUTION AND DISTURB- 
ANCE IN HAMILTON HARBOUR, BERMUDA. 
Plymouth Marine Lab. (England). 

R. M. Warwick, H. M. Platt, K. R. Clarke, J. 
Agard, and J. Gobin. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 119-142, June 
19, 1990. 9 fig, 6 tab, 28 ref, 3 append. 


Descriptors: *Benthic fauna, *Bermuda, *Ecologi- 
cal effects, *Marine pollution, *Water pollution 
effects, Ecosystems, Marine animals, Marine envi- 
ronment, Organotin compounds, Statistical analy- 
sis, Stress. 


A comparison of the community structure of the 
macrobenthos and meiobenthos at six stations in 
Hamilton Harbor, Bermuda showed that the two 
components were affected differently by environ- 
mental disturbance. Univariate statistical analysis 
of the macrofauna species data gave clear indica- 
tions of disturbance at two stations, which did not 
relate to levels of contaminants. The meiofauna 
were apparently undisturbed at all localities inves- 
tigated. The explanation for this differential re- 
sponse was most likely to be physical disturbance 
of the sediment by the passage of large cruise 
liners. Multivariate statistical analyses indicated 
that differences in faunal composition between sta- 
tions for both macrobenthos and meiobenthos were 
not determined by differences in water depth or 
sediment type. However, the faunal composition 
did correlate with certain anthropogenic variables, 
particularly the tributyl tin concentrations in the 
water column. Thus, multivariate analyses detect- 
ed differences in community composition which 
could be related to the pollution gradient at con- 
taminant concentrations below those at which uni- 
variate measures could detect any stress-response. 
For macrobenthos, taxonomic aggregation of the 
species data to family level resulted in little loss of 
information both in univariate and multivariate 
analyses but for the nematode component of the 
meiofauna aggregation from genus to family level 
resulted in a substantial loss of information. (Au- 
thor’s abstract) 

W90-11554 


COMPARISONS OF DOMINANCE CURVES. 
Plymouth Marine Lab. (England). 

K. R. Clarke. 

Journal of Experimental Marine Biology and Ecol- 
ogy JEMBAM, Vol. 138, No. 1,2, p 143-157, June 
19, 1990. 5 fig, 16 ref. UK Dept of the Environ- 
mental Contract Nr. 7/8/134. 


Descriptors: *Ecological effects, *Ecosystems, 
*Marine pollution, *Statistical analysis, *Water 
pollution effects, Benthic fauna, Bermuda, Marine 
animals, Marine environment, Mathematical analy- 
sis, Mathematical equations. F 


In studies of community structure, a widely used 
technique for representing patterns of species abun- 
dance (or biomass) in a sample is the dominance 
curve, in which species are ranked by abundance 
and the percentage of the total number of individ- 
uals belonging to each species is plotted against 
(log) species rank. Alternatively, these percentages 
are cumulated, as in ‘k-dominance’ curves, or sepa- 
rate k-dominance curves for abundance and bio- 
mass are superimposed, giving ‘abundance-biomass 
comparison’ (ABC) curves. When such curves are 
replicated for samples from a number of sites, times 
or treatments, questions of statistical significance of 
apparent differences arise. A framework for such 
tests is described, and illustrated with data from 
the Intergovernmental Oceanographic Commis- 
sion, the Group of Experts on the Effects of Pol- 
lutants Bermuda Workshop, and other studies of 
the effects of pollutants on benthic communities. 
Also discussed is an approximately linearizing 
transformation for the y axis of a k-dominance 
plot, designed to improve clarity of presentation. 
In addition, a new descriptive tool is proposed for 
displaying ‘partial dominance’ patterns in commu- 
nity data, and it is suggested that this may mitigate 
a recent criticism of Warwick’s ABC method, viz., 
its overdependence on the single most dominant 
species. (Author’s abstract) 

W90-11555 


EFFECT OF CADMIUM, COPPER AND 
CHROMIUM(VID ON THE GROWTH OF NILE 
WATER ALGAE. 

National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 

M. R. Lasheen, S. A. Shehata, and G. H. Alli. 
Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 1/2, p 19-30, 1990. 9 fig, 1 tab, 20 ref. 
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Descriptors: *Algal growth, *Bioassay, *Cadmi- 
um, *Chlorophyta, *Chromium, *Copper, *Heavy 
metals, *Trace metals, *Water pollution effects, 
Algae, Laboratory methods, Nile River, Toxicity. 


The Algal Assay Procedure Bottle Test was used 
to investigate the effect of Cd, Cu and Cr(VI) on 
the growth of Nile water algae. The results of this 
investigation indicated that Cd has slight inhibitory 
effects on algal growth at low concentrations (0.05 
mg/L), while it was inhibiting to algal growth at 
higher concentration (> 1.0 mg/L). In contrast, 
Cu and Cr did not affect algal growth in all 
investigated concentrations. Combinations of Cd 
with Cu and Cr seemed to interact synergistically. 
The synergism between Cd and Cu was more 
pronounced than between Cd and Cr. Clear 
changes in the diversity and redundancy of algal 
structure took place after metal addition. The in- 
hibitory effect of the studied metals was in the 
following order: Cd-Cu > Cd-Cr > Cd > Cu > 
Cr. (Author’s abstract) 

W90-11572 


ACIDIFICATION BY NITRIC ACID: FUTURE 
CONSIDERATIONS, 

Manitoba Univ., Winnipeg. Dept. of Microbiology 
For primary bibliographic entry see Field 5B. 
W90-11575 


BIOCHEMICAL CHANGES IN DUCK WEED 
AFTER CADMIUM TREATMENT. ENHANCE- 
MENT IN SENESCENCE. 

Banaras Hindu Univ., Varanasi (India). Dept. of 
Botany. 

A. Srivastava, and V. S. Jaiswal. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 1/2, p 163-170, 1990. 4 fig, 2 tab, 37 ref. 


Descriptors: *Cadmium, *Duckweed, *Enzymes, 
*Heavy metals, *Senescence, *Water pollution ef- 
fects, Aquatic plants, Calcium, Iron, Magnesium, 
Proteins, Trace metals, Zinc. 


The effect of Cd, an environmental pollutant 
which is highly toxic to plants and animals, was 
studied on biochemical changes in the free floating 
duck weed (Spirodela polyrrhiza L. SP(20)). Cd 
enhanced senescence; enzymes like peroxidase, 
protease and phosphatases, which are known to be 
markers of senescence, were increased after Cd 
treatment. Nitrate reductase activity was also in- 
creased. With increasing Cd levels, Ca, Mg, and 
Zn concentrations in the plant were decreased 
while the Fe concentration was increased. (Au- 
thor’s abstract) 

W90-11580 


REVIEW OF PUBLIC HEALTH PROBLEMS 
ASSOCIATED WITH THE INTEGRATION OF 
ANIMAL HUSBANDRY AND AQUACULTURE, 
WITH EMPHASIS ON SOUTHEAST ASIA. 
Philippines Univ. at Los Banos. Farming Systems 
and Soil Resources Inst. 

L. C. A. Naegel. 

Biological Wastes BIWAED, Vol. 31, No. 1, p 69- 
83, 1990. 2 tab, 47 ref. 


Descriptors: *Animal wastes, *Aquaculture, *Asia, 
*Public health, *Waste utilization, *Water pollu- 
tion effects, Bacteria, Human diseases, Protozoa, 
Trematodes. 


In Southeast Asia, as in other regions, the integra- 
tion of animal husbandry and the recycling of 
animal manures as a nutrient source in aquaculture 
may be compounding public health problems be- 
cause of the widespread use of untreated excreta. 
There is strong evidence that aquatic organisms 
may be more important vectors for human diseases 
than generally realized. Viral, bacterial, protozoal 
and trematode diseases are spread to man via 
aquatic organisms that multiply in excreta-laden 
water. Whether or not an infective dose of patho- 
gen reaches a human depends on the following: (a) 
the concentration of pathogens in the manure, the 
time between the excretion and infection, the die- 
off rate of the pathogen in the new environment, 
and its ability to multiply there; (b) the number of 





intermediate hosts required before the pathogens 
become a threat to man; (c) practices of food 
handling and preparation, the level of sanitation, 
and food consumption habits; and (d) the pattern of 
human immunity. Methods to minimize the health 
hazards include: the use of pathogen-free excreta; 
control of pathogens through veterinary activities 
and health education; pond management to control 
snails; lengthening of the food chain; depuration of 
aquatic organisms before harvesting; hygienic han- 
dling and processing of fish; and discouraging con- 
sumption of raw aquatic products. (Miller-PTT) 
W90-11588 


EFFECT OF SEWAGE AND SEWAGE EF- 
FLUENTS AS DRINKING WATER SOURCES 
FOR POINT-OF-LAY CHICKENS. 

Ibadan Univ. (Nigeria). Dept. of Preventive and 
Social Medicine. 

For primary bibliographic entry see Field 5D. 
W90-11591 


INTERACTING EFFECTS OF PH ACCLIMA- 
TION, PH, AND HEAVY METALS ON ACUTE 
AND CHRONIC TOXICITY TO CERIODAPH- 
NIA DUBIA (CLADOCERA). 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

S. E. Belanger, and D. S. Cherry. 

Journal of Crustacean Biology JCBIDB, Vol. 10, 
No. 2, p 225-235, May 1990. 2 fig, 8 tab, 34 ref. 


Descriptors: *Bioindicators, *Heavy metals, *Hy- 
drogen ion concentration, *Synergistic effects, 
*Toxicity, *Waterfleas, Acclimatization, Chemical 
properties, Permits, Water pollution effects. 


Understanding the factors that modify the sensitiv- 
ity of the zooplankter Ceriodaphnia dubia to toxi- 
cants is important to the interpretation of chronic 
toxicity data generated for granting industrial per- 
mits. Early reports of high sensitivity of Cerio- 
daphnia to brief pH excursions led toxicologists to 
question the use of C. dubia as a test organism. 
Acute and chronic toxicity of pH and heavy 
metals, pH acclimation to acidic and alkaline con- 
ditions and the role of pH in modifying heavy 
metal (copper and zinc) toxicities were investigat- 
ed. Ceriodaphnia dubia acclimated near neutral pH 
had acute (48-hr) lethal concentrations of 4.6 
(acidic) and 10.3 (alkaline) SU (Standard Units). 
Reproduction and mortality were not impaired 
between pH 6.14-8.99 regardless of pH acclimation 
history. Reproduction was significantly impaired 
beyond these extremes. Acute (48-hr) exposures to 
both heavy metals at pH 6, 8 and 9 and in water 
hardness of 180, 110 and 100 mg/L showed C. 
dubia was consistently most sensitive in low pH 
and low hardness waters. Reproduction and mor- 
tality were not so affected by pH in chronic expo- 
sures. Similar concentrations of metals at all pH 
levels resulted in equivalent reductions in offspring 
per female. The results strongly suggest that efflu- 
ent guidelines for pH at 6-9 are sound, and that 
toxicant activity in chronic time frames (i.e. expo- 
sures spanning several or all life stages) is directed 
primarily by concentration and water hardness, not 
by pH. (Author’s abstract) 

W90-11597 


CRYSTAL OCCURRENCE AND WAX DISRUP- 
TION ON LEAF SURFACES OF CABBAGE 
TREATED WITH SIMULATED ACID RAIN. 
Toronto Univ. (Ontario). Dept. of Botany. 

C. M. Adams, S. J. M. Caporn, and T. C. 
Hutchinson. 

New Phytologist NEPHAV, Vol. 114, No. 1, p 
147-158, January 1990. 20 fig, 55 ref. 


Descriptors: *Acid rain, *Acid rain effects, *Crop 
damage, *Leaves, *Plant pathology, Air pollution 
effects, Crystals, Leaf waxes, Scanning electron 
microscopy, Simulating rainfall. 


Epicuticular waxes on leaf surfaces of higher 
plants are an important barrier to ion and water 
movement across the cuticle. Generally, leaves 
with more epicuticular wax are more hydrophobic, 
affecting nutrient leaching, the retention of water 
drops, pesticide spray retention, sensitivity of 
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leaves to acid rain and infection by pathogens. 
Epicuticular waxes on leaves of Brassica oleracea 
L. (cabbage) were studied using scanning electron 
microscopy. A single treatment with simulated rain 
of pH 5.6, 3.0 or 2.5 was either sprayed onto plants 
in an exposure chamber or applied as droplets with 
a micropipette. Treatments with acidified rain 
caused serious structural degradation of the wax 
crystals. The alteration of crystalline wax struc- 
tures was similar, but less severe, for leaves treated 
with nitric acid solutions than sulfuric acid solu- 
tions. Numerous gypsum crystals were found in 
and near lesions on the leaves treated with rain of 
pH 3.0 and 2.5 for both solutions. The crystals 
probably resulted from damage of cuticular mem- 
branes by acidic rain which significantly altered 
their permeability to ions in the area of lesions. 
Crystalline leaf waxes may be an important target 
for acidic pollutants. (Author’s abstract) 
W90-11602 


SEASONAL CHANGES IN WHOLE BRAIN 
AMINE LEVELS OF WHITE SUCKER EX- 
POSED TO ELEVATED LEVELS OF COPPER 
AND ZINC. 


Guelph Univ. (Ontario). Dept. of Zoology. 
For primary bibliographic entry see Field 5A. 
W90-11607 


INTRACELLULAR DEPOSITION OF SULFUR 
GLOBULES IN A LARGE-CELLED PHOTO- 
TROPHIC BACTERIUM DENSELY POPULAT- 
ING AN UPPER BOUNDARY OF H2S LAYER 
OF LAKE KAITIKE, 

Nagasaki Univ. (Japan). Faculty of Fisheries. 

For primary bibliographic entry see Field 2H. 
W90-11628 


FACTORS POSSIBLY AFFECTING DOMI- 
NANCE OF MICROCYSTIS SPECIES. 
Yamanashi Univ., Kofu (Japan). Faculty of Engi- 
neering. 

For primary bibliographic entry see Field 2H. 
W90-11629 


PHYSIOLOGICAL RESPONSES OF THE RED 
ALGAE GRACILARIA VERRUCOSA AND G. 
TIKVAHIAE BEFORE AND AFTER NUTRI- 
ENT ENRICHMENT. 

University of South Florida, Tampa. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 2L. 
W90-11632 


ECOHYDROLOGICAL FRAMEWORK FOR 
WATER YIELD CHANGES OF FORESTED 
CATCHMENTS DUE TO FOREST DECLINE 
AND SOIL ACIDIFICATION. 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Hy- 
drologie und Wasserwirtschaft. 

H. J. Caspary. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1121-1131, June 1990. 5 fig, 7 tab, 45 ref. 


Descriptors: *Acid rain effects, *Air pollution ef- 
fects, *Catchment areas, *Environmental effects, 
*Forest ecosystems, *Model studies, *Transpira- 
tion, *West Germany, Data interpretation, Soil 
acidification, Water resources data, Water yield. 


The effect of forest decline on water resources is 
not well documented, for there have been no long- 
term measurements on catchments with declining 
forests. The precipitation/runoff relationship of the 
declining forests of the Eyach catchment in the 
Northern Black Forest, Federal Republic of Ger- 
many was analyzed. The uninhabited catchment 
was divided into four subcatchments (7, 10, 30, 52 
sq km) which were totally covered with coniferous 
forest, mostly Norway spruce. Long-term monitor- 
ing from 1973 to 1986 indicated a significant in- 
crease in water yield and the runoff coefficient for 
the growing season, although there had been no 
extensive cutting in the catchment. An ‘ecohydro- 
logical systems model’ was developed by incorpo- 
rating field data and plant physiological processes 
to describe the increase in water yield. Field data 
included hydrological, hydrogeological, geologi- 
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cal, soil-physical, soil-chemical, water-chemical, 
air-chemical, pollutant deposition, forest inventory 
and forest decline measurements from the Eyach 
catchment and comparable neighboring regions. 
The model indicated that the observed increase in 
water yield was probably caused by a reduction of 
forest transpiration. This change was linked to 
forest decline and soil acidification caused by an- 
thropogenic sources of air pollution. (Author’s ab- 
stract) 

W90-11641 


ORGANOCHLORINE CONTAMINANTS IN 
DUCK POPULATIONS OF WALPOLE 
ISLAND. 

Windsor Univ. (Ontario). Great Lakes Inst. 

For primary bibliographic entry see Field 5B. 
W90-11659 


EFFECT OF CHELATED TRACE METALS ON 
PHOSPHORUS UPTAKE AND STORAGE IN 
NATURAL ASSEMBLAGES OF LAKE MICHI- 
GAN PHYTOPLANKTON. 

Michigan Univ., Ann Arbor. Center for Great 
Lakes and Aquatic Sciences. 

C. L. Schelske, and L. Sicko-Goad. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 82-89, 1990. 5 fig, 4 tab, 23 ref. 


Descriptors: *Aquatic productivity, *Bioaccumu- 
lation, *Eutrophication, ‘*Limiting nutrients, 
*Phosphorus removal, *Phytoplankton, *Water 
pollution effects, Aquatic populations, Biological 
studies, Canada, Chelating agents, Ecosystems, 
Lake Michigan, Lakes, Orthophosphates, Phos- 
phates, Trace metals, Tributaries. 


Growth of offshore phytoplankton in the upper 
Laurentian Great Lakes is phosphorus-limited. 
Nearshore phytoplankton in Lake Michigan, how- 
ever, may grow in an environment where anthro- 
pogenic sources of both nutrients and trace metals 
are variable and concentrations are much higher 
than in offshore waters. Enhanced phosphate 
uptake is attributed to the storage of polyphos- 
phate by phytoplankton which can be triggered by 
high concentrations of trace metals. Experiments 
with natural phytoplankton assemblages from Lake 
Michigan were designed to determine if additions 
of chelated trace metals and orthophosphate in- 
creased phosphate uptake more than additions of 
orthophosphate alone. Two types of assemblages 
were studied: a surface phytoplankton assemblage 
collected in April and a metalimnetic assemblage 
collected in September. Microscopic examination 
showed that phosphate uptake in natural phyto- 
plankton assemblages was enhanced by the addi- 
tion of trace metals and EDTA in the presence of 
surplus orthophosphate. These results and data 
from the literature suggest that polyphosphate 
storage may play an important role in the phyto- 
plankton population dynamics of Lake Michigan, 
especially in bays and nearshore areas where tribu- 
tary inputs of phosphorus and trace metals are 
high. If observed effects operate selectively at the 
population level, populations that accumulate and 
store phosphorus in nearshore areas of high phos- 
phorus supply may have a competitive advantage 
over other populations in the nearshore or when 
transported to the offshore waters of this phospho- 
rus-limited system. (Author’s abstract) 

W90-11662 


CONTAMINANT RESIDUES IN THE BLOAT- 
ER (COREGONUS HOYI) OF LAKE MICHI- 
GAN, 1969-1986. 

National Fisheries Research Center-Great Lakes, 
Ann Arbor, MI 

For primary bibliographic entry see Field SB. 
W90-11665 


ERYTHROCYTIC MICRONUCLEI IN WILD 
FISH FROM LAKES SUPERIOR AND ONTAR- 
IO THAT HAVE POLLUTION-ASSOCIATED 
NEOPLASIA. 

Ontario Ministry of the Environment, Rexdale. 
Water Resources Branch. 

I. R. Smith. 
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Journal of Great Lakes Research JGLRDE, Vol. 
16, No. Lp 139-142, 1990. 1 tab, 17 ref. Ontario 
Ministry of the Environment Provincial Lottery 
Project No. 157. 


Descriptors: *Biological studies, *Fish populations, 
*Lake Ontario, *Lake Superior, *Mutagenicity, 
*Toxic wastes, *Water pollution effects, Aquatic 
populations, Bullhead, Canada, Carcinogens, Great 
Lakes, Mutagens, Sucker. 


Chemical contamination of the Great Lakes has 
been implicated in a variety of diseases and abnor- 
malities in Great Lakes animal populations. Many 
carcinogenic and mutagenic chemicals, by damag- 
ing the chromosomes of exposed fish, cause chro- 
mosome fragments to be isolated in the cytoplasm 
of erythrocytes or other cells. Micronuclei sugges- 
tive of exposure to chromosome-damaging agents 
have developed in fish exposed to known muta- 
gens. The frequency of erythrocytic micronuclei 
was determined in the peripheral circulation of 
brown bullheads (Ictalurus nebulosus) and white 
suckers (Catostomus commersoni) captured in lo- 
cations known to contain mutagenic chemicals. 
The populations of bullheads and suckers from 
these areas also have abnormal rates of liver neo- 
plasia. The frequency of micronuclei or abnormal 
nuclei in these fish was not elevated compared to 
the frequency in fish populations without liver 
neoplasia collected from reference locations. The 
inability of the erythrocytic micronucleus test to 
detect carcinogenic and mutagenic chemicals 
known in these areas suggests that this test has 
limited usefulness. (Author’s abstract) 

W90-11667 


ATTACHED FILAMENTOUS ALGAE OF 
NORTHERN LAKE SUPERIOR: FIELD ECOL- 
OGY AND BIOMONITORING POTENTIAL 
DURING 1983. 

Ontario Ministry of the Environment, 
Aquatic Biology Section. 

M. B. Jackson, E. M. Vandermeer, and L. S. 
Heintsch. 

Journal of Great Lakes Research JGLRDE, Vol. 
16, No. 1, p 158-168, 1990. 1 fig, 4 tab, 39 ref. 


Rexdale. 


Descriptors: *Algae, *Biological studies, *Ecologi- 
cal effects, *Lake Superior, *Path of pollutants, 
*Water pollution effects, Great Lakes, Heavy 
metals, Lakes, Nutrients, Oligotrophy, Phyto- 
plankton, Polychlorinated biphenyls, Species com- 
position. 


Filamentous algae have been used effectively to 
biomonitor a variety of environmental contami- 
nants including PCBs, essential plant nutrients, and 
heavy metals. In Lake Superior, the largest of the 
Laurentian Great Lakes, the shoreline distribution 
of attached filamentous algae has yet to be compre- 
hensively documented. A survey of attached fila- 
mentous algae along the Canadian shoreline of 
northern Lake Superior was carried out in late 
August, 1983. Consistent with earlier surveys of 
the American northwestern shoreline, Ulothrix 
zonata was identified as the dominant taxon, al- 
though most substrata were largely free of at- 
tached algae, as is characteristic of highly oligotro- 
phic conditions. A variety of minor green and 
blue-green algae were also identified. It is expected 
that Cladophera will ever widely occur in Lake 
Superior, irrespective of nearshore enrichment, be- 
cause water temperatures are apparently prohibi- 
tively low. U. zonata samples from three Lake 
Superior shoreline sites were analyzed for PCB 
concentrations. In general, Lake Superior water- 
to-algae elemental concentration factors were simi- 
lar to those from other locations in the Great 
Lakes. Elevated concentrations of Fe, Al, and V in 
the vicinity of Thunder Bay Harbour and the 
mouth of the Kaministikwia River are indicative of 
point source loadings, while detection of PCBs at 
all three Lake Superior sites is suggestive of wide- 
spread low-level contamination. (Author’s ab- 
stract) 

W90-11668 


CONTROLLING CHEMICAL AND BIOLOGI- 
CAL WATER POLLUTION BY QUANTITA- 
TIVE BIOASSAYING. 


All-Union Centre for Surface and Vacuum Re- 
search, Moscow (USSR). 

For primary bibliographic entry see Field 5A 
W90-11669 


IMPACT OF ORGANIC ENRICHMENT ON 
THE BENTHIC MACROINVERTEBRATE 
COMMUNITIES OF A LOWLAND RIVER. 
Brighton Polytechnic (England). Dept. of Civil 
Engineering. 

I. T. Whitehurst, and B. I. Lindsey. 

Water Research WATRAG, Vol. 24, No. 5, p 625- 
630, May 1990. 2 fig, 3 tab, 19 ref. 


Descriptors: *Benthic fauna, *Ecological effects, 
*Enrichment, *Eutrophication, *Pollution index, 
*Water pollution effects, *Water quality, *Water- 
shed management, Conservation, England, Index- 
ing, Species composition, Wastewater disposal, 
Wastewater facilities. 


Concern over water quality in the River Adur 
system, Sussex, England, has been expressed by 
both local angling clubs and County conservation 
organizations. Benthic macroinvertebrates, select- 
ed for study as they integrate the effects of and 
respond relatively quickly to environmental 
changes, were surveyed at eight sites using a 5-min 
kick-sampling technique over a period of 24 
months. The sites were situated upstream and 
downstream of a sewage treatment works and on 
three tributary streams. The fauna of all sites was 
impoverished but this was greatest at those sites 
downstream of the sewage outfall. One of the four 
main branches. the Chess stream, was found to be a 
relatively clean tributary and reflected conditions 
which might prevail over the whole system if the 
water quality generally were to be improved. Four 
biotic indices (the Chandler Score Index, the Ex- 
tended Trent Biotic Index, the BMWP Score 
Index, and the Gammarus:Asellus Ratio) were ap- 
plied to the data. Although the Chandler Score 
Index was found to be useful in assessing organic 
enrichment of the river, the Gammarus:Asellus 
Ratio was considered the most valuable index for 
routine surveillance. (Author’s abstract) 
W90-11680 


FISH-FARM EFFLUENTS IN RIVERS: I. EF- 
FECTS ON BACTERIAL POPULATIONS AND 
ALKALINE PHOSPHATASE ACTIVITY. 

Hull Univ. (England). Dept. of Applied Biology. 
O. J. Carr, and R. Goulder. 

Water Research WATRAG, Vol. 24, No. 5, p 631- 
638, May 1990. 2 fig, 7 tab, 42 ref. 


Descriptors: *Bacteria, *Ecological effects, *Fish 
farming, *Phosphatases, *Stream fisheries, *Water 
pollution effects, Effluents, England, Enzymes, 
Heterotrophic bacteria, Pathogenic bacteria, 
Rivers, Trout, Watercourses. 


Intensive freshwater-fish rearing is a growth indus- 
try in England. Any deterioration in the bacterio- 
logical quality of clean rivers caused by fish farm 
effluent is of concern because: (1) increased bacte- 
rial heterotrophic activity might bring about 
oxygen depletion, and increased inorganic nutrient 
cycling and availability, leading to decline in water 
quality; (2) the cost of treatment for water supply 
would be increased; and (3) pathogenic bacteria 
from diseased fish in the farm might infect the 
native river fish. The effects of fish farm effluent 
on abundance and heterotrophic activity of bacte- 
ria in water and sediment of three calcareous wa- 
tercourses in northeast England were investigated. 
It was found that bacteria increased in abundance 
(colony-forming units and acridine-orange direct 
counts) and heterotrophic activity (glucose-miner- 
alization rate) in water and sediment downstream 
of fish farms on two of the rivers. A fish farm on 
the third watercourse, which also received a sub- 
stantial discharge of effluent from a sewage works 
upstream of the fish farm, had little effect on 
bacterial populations. Alkaline phosphatase activi- 
ty (APA) was also investigated in the water of one 
river. This too increased downstream of the fish 
farm. Increase in APA was accompanied by in- 
crease in total bacteria but not by increase in 
phytoplankton biomass. However, partition of 
water samples by membrane filtration indicated 
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that most APA was not associated with the micro- 
flora but was free in the water, hence excretion by 
rainbow trout in the fish farm was suggested as the 
origin of the extra APA in the river. (See also 
W50-1 1682) (Author’s abstract) 

W90-11681 


FISH-FARM EFFLUENTS IN RIVERS: II. EF- 
FECTS ON INORGANIC NUTRIENTS, ALGAE 
AND THE MACROPHYTE RANUNCULUS 
PENICILLATUS. 

Hull Univ. (England). Dept. of Applied Biology. 
O. J. Carr, and R. Goulder. 

Water Research WATRAG, Vol. 24, No. 5, p 639- 
647, May 1990. 3 fig, 5 tab, 47 ref. 


Descriptors: *Ecological effects, *Fish farming, 
*Inorganic compounds, *Nutrient concentrations, 
*Stream fisheries, *Water pollution effects, Algal 
growth, Bioassay, Effluents, England, Nitrates, 
Phosphates, Rooted aquatic plants, Watercourses. 


Inorganic plant nutrients are substantial waste 
products of intensive fish farming. The effects of 
fish farm effluent on inorganic nutrients in three 
calcareous watercourses in northeast England 
were investigated. It was found that inorganic 
PO4-P concentrations increased markedly down- 
stream of fish farms on two of the rivers, but not 
downstream of a fish farm on a third watercourse 
which had already received a substantial discharge 
of sewage works effluent. High background NO3- 
N concentrations masked effects of inorganic-N 
input from fish farms on total inorganic N in all 
three watercourses. Substantial input of organic P 
as well as PO4-P was observed. Selenastrum bioas- 
say showed greater phytoplankton growth poten- 
tial in water from downstream of the fish farm. 
Laboratory growth of periphytic algae was greater 
in downstream water, and in PO4-P augmented 
upstream water, than in upstream water alone. 
Growth of periphytic algae in the field on artificial 
substrata was also greater downstream of the fish 
farm. Shoots of Ranunculus penicillatus collected 
downstream of the fish farm, and grown in up- 
stream water in the laboratory, made greater ex- 
tension growth and developed more adventitious 
roots than shoots from upstream of the farm. 
Tissue analysis supported the suggestion that the 
greater growth was related to higher P content in 
plants from downstream of the farm. In general, 
although immediate effects of the fish farm effluent 
on river vegetation were obscured by differential 
weed cutting, there was considerable potential for 
enhanced P to influence periphyton and higher 
plants in the river. (See also W90-11681) (Author’s 
abstract) 

W90-11682 


ACUTE AND SUBACUTE TOXICITY STUDIES 
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Polyacrylamide has been used on the coagulation 
process of water and wastewater treatment be- 
cause of its powerful coagulant property. Howev- 
er, polyacrylamide contains a small amount of ac- 
rylamide monomer, a strong neurotoxic agent. The 
acute and subacute toxicity studies on 2,3-dichloro- 
propionic acid and chlorinated polyacrylamide, 
which are probably produced during the chlorina- 
tion of a drinking water treatment system, were 
conducted in comparison with their original com- 
pounds, acrylamide and polyacrylamide using very 
young Wistar rats in order to evaluate the safety of 
drinking water. The LDSO (mg/kg body wt) 
values were found to be 177 and 141 for acrylam- 












ide, 470 and 289 for 2,3-dichloropropionic acid, 
> 1000 and > 1000 for polyacrylamide, and > 1000 
and > 1000 for chlorinated polyacrylamide, respec- 
tively, in male and female rats. The 28 day toxicity 
tests on acrylamide, 2,3-dichloropropionic acid, 
polyacrylamide and chlorinated polyacrylamide 
were conducted using male rats. By feeding 340 
ppm acrylamide, growth was delayed during the 
first 19 days and then ceased when paralysis of 
hindlimb was observed. Severe retardation of 
growth was observed from the onset when treated 
with 700 ppm. However, toxicity was weak when 
half doses of either acrylamide or 2,3-dichloropro- 
pionic acid were given. Feeding polyacrylamide or 
chlorinated polyacrylamide at doses of 2500 or 
10,000 ppm did not induce any considerable toxici- 
ty on the growth, gross findings, hematological 
and biochemical parameters. Histopathological ex- 
amination revealed inhibition of spermatogenesis in 
rats fed 340 ppm acrylamide. (Author’s abstract) 
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Responses of different planktonic algae species to 
copper treatment were tested using semi-continu- 
ous culture and compared with studies on copper- 
induced changes in species composition of phyto- 
plankton samples. Blue-green algae exhibit lower 
EC-100 values than diatoms and Scenedesmus. The 
four tested strains of Microcystis aeruginosa 
showed different copper sensitivity. Four response 
types can be distinguished: (1) rapid biomass loss 
after copper application but subsequent growth 
recovery; (2) fluctuations of growth but no loss of 
biomass at sublethal concentrations; (3) continuous 
recovery of growth rates after initially affected 
growth; (4) growth inhibition (dormancy) and re- 
covery after inoculation into a copper-free 
medium. Species response to copper application 
within a phytoplankton sample agrees with pure 
culture behavior. (Author’s abstract) 
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Effects of piperonyl butoxide and carbaryl syner- 
gism were studied on the metabolism of the snail 
Lymnaea acuminata. Snails were exposed to 40% 
and 80% of the 48 h LCS0 of carbaryl or carbaryl 
+ piperonyl butoxide mixture (1:5). The amount of 
carbaryl present in the LCS5O mixture was only 
0.23% of the LCSO of carbaryl alone. The treat- 
ments caused a dose-dependent decrease in glyco- 
gen and protein levels and acetylcholinesterase 
(AChE) and alkaline phosphatase activity; simulta- 
neously, there was an increase in levels of lactic 
acid, reducing sugars and amino acid and the activ- 
ity of acid phosphatase. Significant differences in 
AChE and phosphatase activity were also ob- 
served between the effects of equivalent concentra- 
tions of carbaryl and carbaryl-synergist. (Author’s 
abstract) 
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Excessive proliferation of Ulva (Chlorophyta) 
during the spring and summer has been responsible 
for hindering the recreational use of several beach- 
es in Britanny, France during the last decade. 
These mass blooms are well known in eutrophic 
lagoons such as Venice and Tunis, but seem out of 
place at open beaches with a large tidal range and 
little nutrients input from the land. The numerical 
model presented in this paper addresses two issues: 
(1) the physical mechanism which confines the 
algae; and (2) the role of phosphorus and nitrogen. 
The model shows that the topography of certain 
bays cause local elimination of residual drift-trap- 
ping masses of water. The model also shows that 
the increase in nitrogen input from agriculture is 
responsible for these algae blooms. (Author’s ab- 
stract) 
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A model was developed for the coastal ecosystem 
along North Brittany between Roscoff and Saint- 
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Brieuc. Designed for impact studies, the model 
takes into account a time scale of 20 years and 
simulates the daily changes in temperature, salinity, 
phytoplanktonic biomass, and nitrogen, with a res- 
olution of two kilometers. Coastal North Brittany 
was surveyed between June 1987 and June 1988. 
The thermal submodel performed well exhibiting a 
good response at the extremes of the coast. The 
production of phytoplankton increased 55% from 
46 to 70 gm C/sq m/yr. At the same time, the 
proportion of phytoplankton productivity in the 
primary production increased from 22 to 46%. The 
fixed algal vegetation which consumes nitrogen is 
a vital element of the coastal ecosystem and an 
important nutrient source. The impact of nitrogen 
discharges from rivers on marine phytoplankton is 
detectable in a coastal band less than ten kilometers 
wide. (King-PTT) 
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The effects of diflubenzuron on a widely distribut- 
ed stream insect was studied. Hydropsychidae (In- 
secta: Trichoptera) larvae were collected from a 
local stream and exposed in the laboratory to dif- 
ferent concentrations of diflubenzuron (0.25 ppm, 
0.025 ppm and 0.0025 ppm active ingredient), an 
insect growth regulator. Fifteen days following 
exposure 1.9% (8 out of 419)larvae survived at 
0.0025 ppm, 2.2% (10 out of 459) at 0.025 ppm and 
0.59% (2 out of 449) at 0.25 ppm. In the control 
tanks 44.6% (193 out of 433) of the larvae sur- 
vived, including 31.6% (137) of the surviving 
larvae that emerged as adults. Percent survival in 
the control tanks was lowest (40 to 42%) in May 
and June when tank water temperatures exceeded 
those temperatures occurring naturally in the 
stream. In the three experimental tanks, no larvae 
emerged. Seventy-seven percent of the deaths in 
the experimental tanks occurred in the first seven 
days following exposure. The genus Hydropsyche 
comprised 94% of the test organisms while Cheu- 
matopsyche made up the remaining 6%. These 
results suggest that extreme care should be taken 
when Hydropsychidae larvae may be exposed di- 
rectly or indirectly to low concentrations of diflu- 
benzuron. (Author’s abstract) 
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For more than 200 years, untreated wastes have 
been discharged into the Halifax Inlet. The work 
focused on the uptake of metals by marine biota, 
and on their possible effects on health. Mussels 
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(Mytilus edulis) from the Halifax Inlet contained 
copper, lead and zinc in concentrations ranging 
from 13.7 to 154.3, 3.1 to 12.1, and 108.8 to 552.0 
micrograms/gram dry weight, respectively. Some 
of the variation in tissue concentrations could be 
attributed to the proximity of sampling sites to 
point sources such as sewage discharge points. In 
non-reproducing mussels, the stability of digestive 
gland lysosomal membranes was usually lower in 
the samples containing high zinc concentrations. 
Failure to identify a definitive relationship between 
the tissue concentrations of the metals studied and 
the lysosomal labilization period indicated that re- 
sults obtained for this stress response may either be 
due to the effects of a different contaminant group, 
or the additive or synergistic effects of many dif- 
ferent groups. These observations indicate the need 
for further research in the Inlet involving other 
contaminant groups and a suite of responses to 
document the effects of pollutants on marine biota. 
(Agostine-PTT) 

W90-11760 


EFFECTS OF POLLUTION ON MARINE GAS- 
TROTRICHA IN THE NORTHWESTERN 
ADRIATIC SEA. 

Modena Univ. (Italy). Dipt. di Biologia Animale. 
W. D. Hummon, M. A. Todaro, M. Balsamo, and 
P. Tongiorgi. 

Marine Pollution Bulletin MPNBAZ, Vol. 21, No. 
5, p 241-243, May 1990. 1 fig, 1 tab, 12 ref. 


Descriptors: *Adriatic Sea, *Gastrotrich worms, 
*Species diversity, *Water pollution effects, Coast- 
al waters, Littoral environment, Marine animals. 


The barrier islands and coast south and east of 
Venice, Italy, were sampled in parallel to a study 
conducted two decades ago. Where the previous 
work found 49 site records for 24 species of gastro- 
trichs at 8 sites, 5 littoral and 3 shallow sublittoral, 
the current project found 5 site records for 2 
species at 9 sites, 5 littoral and 4 shallow sublit- 
toral. There were no site records from littoral sites; 
one species, Dolichodasys elongatus, occurred at 
all sublittoral sites. From other locations (n= 15) in 
the present survey of the Italian coastline, where 
paired littoral:sublittoral sites have been paired, 6.7 
(plus or minus 0.9) species have been found in the 
littoral and 8.0 (plus or minus 0.9) species in the 
sublittoral. The absence of gastrotrichs in samples 
from all five littoral sites and the dominance of D. 
elongatus in sublittoral sites is clear evidence as to 
the severity of pollution in this area. However, five 
species were found in a sample from the top of a 
longshore bar at one location, indicating that a 
type of local refuge exists from which future reco- 
lonization of the remaining habitat could proceed if 
the input of pollutants can be reversed. (Author’s 
abstract) 
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Imposex (male genitalia imposed on females) oc- 
curred in shoreline whelks throughout the Straits 
of Georgia, Puget Sound, the Straits of Juan de 
Fuca, and exposed west coasts of this region of the 
Northwest Pacific Ocean. Such neogastropod im- 
posex indicates contamination by tributyltin (TBT) 
based boat and ship anti-fouling paints. Thirty- 
eight sites have been sampled quantitatively, with 
all six species now reported being affected. All 
female whelks collected within 1 km of marinas 
and harbors showed imposex, with lesser levels 
under lower boat traffic conditions. On the outer 
coast of the state of Washington, USA, and Van- 


couver Island, Canada, even in remote National 
Parks, imposex occurred. At only two sites sam- 
pled were there unaffected populations. If TBT 
contamination is the sole cause of neogastropod 
imposex, then the entire inside waters of the Straits 
of Georgia, the Straits of Juan de Fuca and Puget 
Sound are affected by TBT. (Author’s abstract) 
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Imposex (male genitalia imposed on females) in 
shoreline whelks and other Neogastropod molluscs 
is reported here from S.E. Asia (Singapore, Malay- 
sia and Indonesia). In Singapore imposex occurred 
at all sites where females were available. In remote 
Ambon Bay, Indonesia, imposex also occurred 
widely, and was particularly severe in two harbors 
with high seas and interisland vessels. There was a 
low incidence of imposex near Port Dickson, a 
small port in Malaysia. As whelk imposex occurs 
widely in the North Atlantic and Pacific Oceans, it 
is concluded that it is now global not just regional- 
ly localized. From the association of Neogastropod 
imposex with tributyltin (TBT) contamination de- 
rived from boat and ship anti-fouling paints, it 
follows that TBT contamination and its human 
consequences should be considered a contempo- 
rary global threat. An imposex survey protocol for 
Neogastropod species in general has been devel- 
oped. This should facilitate testing in new regions 
with new species, and indicate where chemical 
measures for treatment of TBT contamination are 
needed. (Author’s abstract) 
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Toxicity of environmental pollutants may be ex- 
pressed as the combined effects of chemicals. Ben- 
zene, a proven hematotoxic agent, frequently 
occurs with toluene in contaminated groundwater. 
Groups of CD-1 male mice were exposed continu- 
ously to benzene for four weeks (166 mg/L), tolu- 
ene (80 and 325 mg/L) and combinations of ben- 
zene (166 mg/L) + toluene (80 mg/L or 325 mg/ 
L) in drinking water. Benzene induced anemia was 
alleviated by simultaneous toluene treatment. Leu- 
kopenia and lymphopenia were observed in the 
case of benzene only and benzene + toluene (80 
mg/L)-treated mice. The cytopenia, however, was 
less severe in the benzene + toluene (325 mg/L)- 
treated group. Immunotoxicity induced by benzene 
treatment alone was characterized by: involution 
of the thymic mass and suppression of both the B 
and T cell mitogeneses, mixed lymphocyte culture 
response to alloantigens, the tumor lytic ability of 


cytotoxic T-lymphocytes as determined by Cr- 
release assay, and antibody production response to 
T-dependent antigen (sheep red blood cells). IL-2 
secretion by Con A-stimulated mouse T-cells was 
decreased in the benzene treated group. Toluene 
(325 mg/L) completely inhibited these adverse ef- 
fects when it was coadministered with benzene, 
while the low dose of toluene (80 mg/L) did not 
protect against benzene induced depressions of 
immune functions. Toluene administered alone at 
levels up to 325 mg/L showed no obvious immun- 
otoxic effects. Results of this study demonstrated 
that toluene, in sufficient amounts, has an antago- 
nistic effect on benzene immunotoxicity. (Author’s 
abstract) 
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Oceans have always been used as a waste reposi- 
tory by human societies. Now, however, toxic 
waste generation is large in relation to planetary 
limits. We have developed the capacity to destroy 
our biosphere with toxic waste. Only 10% of 
marine pollutants originate with deliberate dump- 
ing; the other 90% come from land-based sources. 
New policies must be developed to address: (1) 
understanding the fate of toxic wastes entering the 
seas, (2) longevity of 100 plus years of some 
wastes, (3) life threatening impact on the biosphere 
of some forms of waste and (4) the intimate inter- 
connection of all ecosystems. The London Dump- 
ing Convention(LDC) is the chief international 
treaty for regulating and limiting dumping at sea. 
The LDC is moving away from regulation and 
toward prohibition of most forms of disposal at 
sea. An international convention is needed to foster 
international cooperation in the prevention of 
marine pollution by serving as a clearinghouse for 
the exchange of technologies in the area of toxic 
waste source reduction and abatement. (Feder- 
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A large proportion of North America’s waterfowl 
rely on prairie potholes as a source of high-protein 





invertebrate food throughout the breeding and 
brood-rearing portions of their annual cycle. In 
recent years, carbofuran (2,3-dihydro-2-2 dimethyl- 
7-benzofuranyl methylcarbamate) has been one of 
the most widely-used insecticides on the Canadian 
prairies. Carbofuran-induced mortality was as- 
sessed in macroinvertebrates selected for their im- 
portance as waterfowl foods. These animals were 
confined in small cages in prairie ponds and the 
ponds were subsequently treated with carbofuran. 
In 1986 eight farm ponds located near Edmonton, 
Alberta, were used and in 1987 a study was con- 
ducted within twenty-one polyethylene enclosures 
placed in one semi-permanent prairie pothole lo- 
cated near Sherwood Park, Alberta. Groups of 
eight adults of the amphipod Gammarus lacustris, 
six late-instar larvae of the midge Chironomus 
tentans, and six nymphs of the damselfly genus 
Enallagma were collected in 1986 and caged in 
plastic containers, one taxon per cage. For each 
taxon, six containers were placed at randomly- 
selected shallow sites and another six at randomly- 
selected deep sites in 2 treatment and 2 control 
ponds. Carbofuran was applied to the treatment 
ponds. Sixteen and 124 hours after spraying water 
samples were collected and carbofuran levels ana- 
lyzed. The containers were retrieved from each 
pond 72 to 96 hours after treatment and live and 
dead organisms were counted. In the 1987 study, 
the procedure was the same, but groups of 10 
Hyalella azteca (an amphipod), 8 late-instar larvae 
of the genus Limnephilus (a caddisfly), and 10 
Chironomus tentans larvae were used. Survival 
rates of all five taxa varied widely, probably due to 
the difference among ponds in carbofuran concen- 
trations. The lack of a well-defined relationship 
between survival and concentration suggests that 
other factors, such as mobility of the invertebrates 
to avoid the pesticides, or rapid degradation of 
carbofuran in alkaline pond water, may have modi- 
fied the carbofuran-induced mortality rates of these 
taxa. (Dublin-PTT) 
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Mercury is a widely-recognized neurotoxin and 
has been reported to impair brain monoamine neur- 
otransmitter metabolism. Reports on effects of Hg 
on brain monoamine activity in fishes are scarce. 
Changes in the brain monoamine levels and the 
degradation enzyme, monoamine oxidase (MAO), 
were studied in the catfish, Clarias batrachus. Fish 
were exposed to sublethal concentrations of an 
inorganic mercury compound (mercuric chloride) 
and 2 organic mercury compounds (methylmer- 
curic chloride and a commercial mercurial fungi- 
cide formulation, emisan 6). Over 180 adult catfish, 
divided into 4 groups of 45 fish each, were used. 
Groups 1, 2, and 3 were exposed to sublethal 
concentration of 0.05 mg L/HgCl2, 0.04 mg/L 
CH3HgCl, and 0.5 mg/L emisan 6, respectively; 
group 4 was untreated. Fifteen fish from each 
group were sacrificed after 45, 90, and 180 days. 
The brains were removed and analyzed for nore- 
pinephrine (NE), dopamine (DA), serotonin (5- 
HT) and MAO activity. In the Hg-treated catfish, 
brain concentrations of DA and NE did not 
change significantly after 45 days, but had regis- 
tered a significant rise after 90 and 180 days. Brain 
MAO activity decreased significantly after 45 days 
in the CH3HgCl group and in all treated groups 
after 90 and 180 days. The concentration of 5-HT 
in the brain of Hg-treated catfish decreased signifi- 
cantly only after 90 and 180 days. The magnitude 
of effect was dependent on the nature of the mer- 
cury compounds; the organic mercurials, 
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CH3HgCl and emisan 6, were found to impair 
brain monamine activity more than inorganic Hg. 
The observations further showed that the magni- 
tude of the effects--increase or decrease in brain 
monoamine levels and decrease in MAO--is de- 
pendent on the exposure period; the maximum 
effects were noticed in the 180-day treatment. 
(Dublin-PTT) 

W90-11839 


CHRONIC EFFECTS OF ARSENIC ON AMERI- 
CAN RED CRAYFISH, PROCAMBARUS CLAR- 
KII, EXPOSED TO MONOSODIUM METHAN- 
EARSONATE (MSMA) HERBICIDE. 

Southern Univ., Baton Rouge, LA. Dept. of Bio- 
logical Sciences. 

S. M. Naqvi, and C. T. Flagge. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 45, No. 1, p 101-106, 
July 1990. 2 tab, 9 ref. 


Descriptors: *Arsenic, *Chronic toxicity, *Cray- 
fish, *Herbicides, *Water pollution effects, Bioac- 
cumulation, Growth rates, Highway effects, Lou- 
isiana, Shellfish, Sublethal effects. 


Monosodium methanearsonate (MSMA) herbicide 
has been used in Louisiana for the past 16 years to 
control non-crop weeds alongside highways. 
American red crayfish, Procambarus clarkii, from 
Louisiana account for 98% of the annual crayfish 
harvest in North America. The possible chronic 
effects of arsenic (the main constituent MSMA) on 
P. clarkii were assessed in a laboratory study. 
Effects investigated included effects on fecundity, 
hatchability, and growth rate of juveniles. To 
assess the sublethal effects of arsenic, 18 adult 
males were exposed to 100 ppm MSMA for a 
period of 12 weeks and 18 females were exposed to 
100 ppm MSMA a total 24 weeks (12 weeks with 
males) up to the time at which they laid their eggs. 
Twenty hatchlings, which were produced by treat- 
ed females, were placed in 15 ppm MSMA solution 
and their growth rate was monitored daily for an 
additional 36 weeks. The weight and length of 
hatchlings were measured monthly and their molt- 
ing frequency and behavioral activities were re- 
corded daily. Analysis of variance and Student’s t- 
test were applied to data on growth, fecundity, and 
hatchability. MSMA reduced egg hatching drasti- 
cally. However, the number of eggs produced, the 
weight and length of hatchlings, and the molting 
frequencies were not significantly different from 
control. The herbicide concentration used may 
have been too low to produce a significant inhibi- 
tory effect on growth rate. (See also W90-11840) 
(Dublin-PTT) 

W90-11841 


RESPONSE OF A WINTER PLANKTON FOOD 
WEB TO SIMAZINE. 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

D. G. Jenkins, and A. L. Buikema. 


Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 693-705, June 1990. 2 
fig, 4 tab, 38 ref. 


Descriptors: *Food chains, *Herbicides, *Plank- 
ton, *Simazine, *Water pollution effects, Ammo- 
nia, Bacteria, Diatoms, Dissolved oxygen, Hydro- 
gen ion concentration, Nitrates, Phytoplankton, 
Rotifers, Zooplankton. 


In situ microcosms of a winter plankton communi- 
ty were exposed for 21 days to 0.0, 0.1, 0.5, and 1.0 
mg/L of the herbicide simazine, approximating 
persistent levels found after application in other 
systems. Physical-chemical parameters, phyto- 
plankton, bacteria, and zooplankton were quanti- 
fied. Simazine induced decreases in dissolved 
oxygen and pH, but induced increases in nitrates 
and ammonia levels compared to control micro- 
cosms. Phytoplankton were differentially affected 
by simazine. Sensitive taxa included Trachelo- 
monas, Glenodinium, and diatoms. Others, such as 
Dinobryon and small coccoids were not signifi- 
cantly affected. Bacteria data were variable and 
did not exhibit changes related to phytoplankton 
densities or simazine. Rotifers dominated the zoo- 
plankton and were also differentially affected by 
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simazine. The dominant species, Kellicottia boston- 
iensis, exhibited a positive response to simazine, as 
did Keratella cochlearis, due to lesser mortality in 
the higher concentrations of simazine. Polyarthra 
vulgaris was unaffected, but Synchaeta pectinata 
was impaired by simazine at day 21. Zooplankton 
(primarily rotifers) may have fed on heterotrophic 
cells more than on autotrophic cells, and may have 
been more closely associated with the detrital food 
chain than the autotropic food chain. (Author’s 
abstract) 

W90-11844 


ACUTE TOXICITY OF A COMPLEX MIXTURE 
OF SYNTHETIC HEXACHLOROETHANE (HC) 
SMOKE COMBUSTION PRODUCTS: I. COM- 
PARATIVE TOXICITY TO FRESHWATER 
AQUATIC ORGANISMS. 

Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

D. J. Fisher, D. T. Burton, and R. L. Paulson. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 745-754, June 1990. 2 
fig, 8 tab, 20 ref. 


Descriptors: *Acute toxicity, *Aquatic animals, 
* Aquatic life, *Chlorinated hydrocarbons, *Muni- 
tions wastes, *Toxicity, *Water pollution effects, 
Algal growth, Aquatic insects, Crustaceans, Fish, 
Heavy metals, Median tolerance limit. 


The acute toxicity of a synthetic hexachloroethane 
(HC) smoke combustion products (munitions) mix- 
ture to nine freshwater aquatic organisms was de- 
termined. Synthetic HC smoke combustion prod- 
ucts, found in the M8 grenade, the M5 smoke pot 
and, the M4A1 floating smoke pot, are a complex 
mixture containing Zn, Cd, As, Pb, Al, CCi4, 
C2Ci4, C2Cl6, COI, and HCl. Juvenile fish ex- 
posed to the mixture for 96 hours included the 
fathead minnow, bluegill, channel catfish, and rain- 
bow trout. Invertebrates tested for 48 hours includ- 
ed the neonate water flea, early young amphipod, 
midge larva and the mayfly larva. The effect of the 
mixture on the growth of the green alga Selenas- 
trum capricornutum was also studied. The dis- 
solved components of the synthetic HC smoke 
combustion products mixture were found to be 
quite toxic to a number of freshwater species, 
especially the algae, rainbow trout and water flea. 
A test solution containing only 5.6% of a stock 
mixture of these components caused both an algis- 
tatic and algicidal effects on the alga. The rainbow 
trout and the water flea had 96 and 48-hour LCS50s 
of 2.2 and 9.3% of the stock solution, respectively. 
It must be stressed that these component concen- 
trations are artificially derived levels that were 
used in an effort to determined LCSO valves for the 
various species. At present, there are no data con- 
cerning the actual amounts of these components 
that could be released to the aquatic environment 
after use of grenades and smoke pots or after 
disposal of stockpile munitions. (See also W90- 
11850) (Author’s abstract) 
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ACUTE TOXICITY OF A COMPLEX MIXTURE 
OF SYNTHETIC HEXACHLOROETHANE (HC) 
SMOKE COMBUSTION PRODUCTS: II. DE- 
TERMINATION OF COMPONENT TOXICITY. 
Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

D. J. Fisher, D. T. Burton, and R. L. Paulson. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 755-760, June 1990. 3 
tab, 23 ref. 


Descriptors: *Acute toxicity, *Bioassay, *Chlorin- 
ated hydrocarbons, *Munitions wastes, *Water 
pollution effects, Algae, Daphnia, Fish, Heavy 
metals, Zinc. 


Synthetic hexachloroethane (HC) smoke combus- 
tion products are a complex mixture containing 
Zn, Cd, Pb, Al, CCl4, C2Cl6, C6Cl6, and HCl. 
These compounds are combustion products of the 
M8 grenade, M5 smoke pot, and M4A1 floating 
smoke pot. The dissolved components of the syn- 
thetic HC smoke combustion products mixture are 
quite toxic to a number of freshwater species, 
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especially a green alga, rainbow trout, and water 
flea, Acute 48-hours static bioassays were conduct- 
ed with neonate Daphnia magna to assess the tox- 
icity of various individual components and mix- 
tures of components of the synthetic HC smoke 
combustion products mixture. These tests showed 
that the metals, zinc in particular, were the major 
toxic component of the mixture. When the chlorin- 
ated organics were tested as a group, they caused 
only minimal toxicity to the daphnids. Because this 
study was based on artificially derived dissolved 
component concentrations, information concerning 
environmental concentrations of the various com- 
ponents after use or disposal of the munitions is 
necessary to assess possible hazards to aquatic life. 
(See also W90-11849) (Author’s abstract) 
W90-11850 


NEW METHOD FOR DETERMINING EFFLU- 
ENT TOXICITY USING DUCKWEED (LEMNA 
MINOR). 

Environmental Research Lab.-Duluth, MN. 

For primary bibliographic entry see Field 5A. 
W90-11851 


INFLUENCE OF LIGHT INTENSITY AND 
PHOTOADAPTATION ON THE TOXICITY OF 
PCB TO A MARINE DIATOM. 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

H. J. Ruben, E. M. Cosper, and C. F. Wurster. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 777-784, June 1990. 7 
fig, 1 tab, 36 ref. 


Descriptors: *Adaptation, *Diatoms, *Light inten- 
sity, *Marine algae, *Polychlorinated biphenyls, 
*Toxicity, *Water pollution effects, Bioaccumula- 
tion, Chlorophyll a, Chronic toxicity, Growth 
rates, Photosynthesis, Phytoplankton. 


An investigation of the influence of light intensity 
and photoadaptation on the toxicity of polychlori- 
nated biphenyls (PCBs) to the marine diatom, Di- 
tylum brightwellii, was undertaken. Cultures were 
adapted to six light intensities (30, 50, 75, 100, 125, 
150 microE/sq m/s) for a period of three months. 
During this time a significant decease in cell size 
occurred at the lower light intensities. (The cul- 
tures grown at 30, 100, and 150 microE/sq m/s 
were then tested for sensitivity to 10 microgm/L 
PCB.) Rates of growth and photosynthesis (uptake 
of 14C-HCO3/microgm Chl a/h) and cellular con- 
centrations of chlorophyll a and carotenoids, as 
well as cell size, were measured. PCB toxicity was 
greatest at the higher light intensities. Adapted 
cultures were less sensitive to PCB than unadapted 
cultures indicating that photoadaptation increased 
tolerance to PCB. In the unadapted cultures, 
growth rates and photosynthetic activity were sig- 
nificantly depressed by all PCB treatments. In the 
adapted cultures growth rate at 150 microE/sq m/ 
s was the only measurement to show a significant 
decrease with the PCB treatment. Cellular concen- 
trations of chlorophyll a and carotenoids varied 
with adaptation history, light intensity, and PCB 
treatment. 14C-PCB (Aroclor 1254) accumulation 
was compared in adapted and nonadapted cultures. 
The nonadapted cultures accumulated an order of 
magnitude more PCB, and the greatest accumula- 
tions correlated with reduced rates of photosynthe- 
sis and growth in cultures grown at the highest 
light levels. In the natural environment, light avail- 
ability is likely to show extreme changes. Natural 
phytoplankton populations experiencing continual 
light intensity fluctuations may be more sensitive 
to PCB than those cultured in the laboratory under 
a single light intensity. (Author’s abstract) 
W90-11852 


EFFECTS OF ARSENATE ON GROWTH AND 
PHYSIOLOGY IN MALLARD DUCKLINGS. 
Patuxent Wildlife Research Center, Laurel, MD. 
M. B. Camardese, D. J. Hoffman, L. J. LeCaptain, 
and G. W. Pendleton. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 785-795, June 1990. 3 
fig, 3 tab, 41 ref. 


Descriptors: *Animal 
pounds, *Ducks, 


*Arsenic com- 
rates, *Toxicity, 


growth, 
*Growth 


*Water pollution effects, Adenosine triphosphate, 
Animal behavior, Animal physiology, Aquatic 
plants, Arsenic, Enzymes, Food habits, Histology, 
Irrigation water, Waterfowl. 


Arsenic (As) has been found at elevated concentra- 
tions in irrigation drainwater and in aquatic plants 
utilized by waterfowl. Mallard (Anas platyrhyn- 
chos) ducklings received an untreated diet (con- 
trols) or diets containing 30, 100, 300 ppm As 
added as sodium arsenate. After 10 weeks blood 
and tissue samples were collected for biochemical 
and histological examination. Arsenic accumulated 
significantly in brain and liver of ducklings fed 100 
or 300 ppm but did not result in histopathological 
lesions. The 300-ppm dietary As concentration de- 
creased overall growth (weight gain) in males, 
whereas all concentrations of As decreased overall 
growth and rate of growth in females. Food con- 
sumption was less during the first three weeks in 
the 300-ppm group and during the second week for 
the 100-ppm group compared to controls. Plasma 
sorbitol dehydrogenase activity and plasma glu- 
cose concentration were higher in the 300-ppm 
group compared to controls. Plasma triglyceride 
concentration increased in all As-treated groups. 
Brain ATP was lower in the 300-ppm group and 
sodium/potassium-dependent ATPase activity was 
higher in the 30 and 100-ppm groups. Hepatic 
glutathione peroxidase activity was lower in the 
300-ppm group and malondialdehyde lower in all 
treatment groups. All treatment levels caused ele- 
vation in hepatic glutathione and ATP concentra- 
tions. These findings, in combination with altered 
ducklings behavior (increased resting time), sug- 
gest that concentrations of As that have been 
found in aquatic plants (up to 430 ppm dry weight) 
could adversely affect normal ducking develop- 
ment. (Author’s abstract) 

W90-11853 


USE OF LINEAR ORTHOGONAL CONTRASTS 
IN ANALYSIS OF ENVIRONMENTAL DATA. 
Michigan State Univ., East Lansing. Dept. of Fish- 
eries and Wildlife. 

For primary bibliographic entry see Field 7C. 
W90-11854 


COMPARISON OF POLYCHLORINATED DI- 
BENZODIOXIN LEVELS WITH HEPATIC 
MIXED-FUNCTION OXIDASE INDUCTION IN 
GREAT BLUE HERON. 

British Columbia Univ., Vancouver. Faculty of 
Pharmaceutical Sciences. 

G. D. Bellward, R. J. Norstrom, P. E. Whitehead, 
J. E. Elliot, and S. M. Bandiera. 

Journal of Toxicology and Environmental Health 
JTEHD6, Vol. 30, No. 1, p 30-52, May 1990. 1 fig, 
6 tab, 54 ref. 


Descriptors: *Dioxins, *Enzyme activity, *Water 
birds, *Water pollution effects, Bleaching wastes, 
Canada, Food habits, Liver, Marine environment, 
Pulp and paper industry. 


As part of the Canadian Wildlife Service monitor- 
ing of great blue herons in British Columbia, eggs 
were collected from three colonies (Nicomekl, 
Vancouver, and Crofton) with low, intermediate, 
and high levels of polychlorinated dibenzodioxins 
(PCDDs) and dibenzofurans (PCDFs) contamina- 
tion, respectively. One egg from each nest was 
used for chemical analysis by gas chromatogra- 
phy/mass spectrometry; the others were hatched. 
Liver microsomes were prepared from the heron 
chicks and used for determination of cytochrome 
P-450-dependent activities. No erythromycin N- 
demethylase activity was found in any sample. 
Ethoxyresorufin O-dealkylase activity in the Nico- 
mekl group was similar to that in pigeons, a con- 
trol altricial species. The ethoxyresorufin activity 
in the herons from the Crofton colony was 2.6-fold 
higher than in the Nicomekl group. The Vancou- 
ver colony was intermediate. No difference among 
the three heron colonies was found in pentoxyre- 
sorufin O-dealkylase activity, although levels were 
20-33 times that in the pigeon. Chemical analysis 
was carried out on paired heron eggs. Vancouver 
and Crofton eggs contained 13.5 and 21 times the 
levels of § 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(2,3,7,8-TCDD) compared to the Nicomekl group. 


The Crofton eggs contained higher levels of sever- 
al other contaminants, also. These findings corre- 
late with the fact that the Crofton heron colony 
feeds near the outfall of a kraft pulp and paper mill 
using a chlorine bleaching process known to con- 
tain 2,3,7,8-TCDD and other contaminants in the 
discharged sludge. Using multiple regression anal- 
ysis, a highly significant correlation (p < .001) was 
found between ethoxyresorufin O-dealkylase and 
2,3,7,8-TCDD concentrations. (Author’s abstract) 
W90-11856 


PHYSICAL AND CHEMICAL ENVIRONMENT 
OF LAKE MANZALA, EGYPT. 

Ain Shams Univ., Cairo (Egypt). Faculty of Sci- 
ence. 

For primary bibliographic entry see Field 2H. 
W90-11859 


PLANKTON AND PRIMARY PRODUCTIVITY 
OF LAKE MANZALA, EGYPT. 

Ain Shams Univ., Cairo (Egypt). Faculty of Sci- 
ence. 

For primary bibliographic entry see Field 2H. 
W90-11860 


NUTRIENTS (P, N, S) AND GROWTH CONDI- 
TIONS FOR DIATOMS AND OSCILLATORIA 
SPP. IN LAKES OF SOUTH-EASTERN 
NORWAY. 

Oslo Univ. (Norway). Dept. of Limnology. 

For primary bibliographic entry see Field 2H. 
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TEMPORAL VARIATIONS IN CARBON ISO- 
TOPE RATIO OF PHYTOPLANKTON IN A 
EUTROPHIC LAKE. 

Nagoya Univ. (Japan). Water Research Inst. 

K. Takahashi, T. Yoshioka, E. Wada, and M. 
Sakamoto. 

Journal of Plankton Research JPLRD9, Vol. 12, 
No. 4, p 799-808, July 1990. 4 fig, 2 tab, 24 ref. 
Ministry of Education, Science and Culture, Japan 
Grants 61134044 and 62124040. 


Descriptors: *Carbon, *Carboxylation, *Eutrophic 
lakes, *Lake Suwa, *Limnology, *Photosynthesis, 
*Phytoplankton, Dissolved solids, Hydrogen ion 
concentration, Isotopes, Japan, Kinetics, Temporal 
distribution. 


Temporal variations in the carbon isotope ratio of 
phytoplankton and dissolved inorganic carbon 
(DIC) in Lake Suwa, Japan were reported. In 
summer, the blooming of Microcystis spp. resulted 
in low concentrations of DIC and high pH; 
HCO3(-) was the prominent species of DIC. Chlo- 
rophyll-specific rates of photosynthesis were rela- 
tively constant irrespective of the algal biomass 
during summer. Carboxylation in photosynthesis of 
Microcystis spp. was mainly catalyzed by ribulose 
biphosphate carboxylase (RuBPCase). Carbon iso- 
tope discrimination between delta-13-C of phyto- 
plankton and DIC was considerably small in early 
summer and appeared to be negatively correlated 
to DIC concentration. It was concluded that 
carbon fixation by phytoplankton in Lake Suwa is 
controlled not by the switch of photosynthetic 
pathways, but by low DIC concentration and high 
pH. This suggests that photosynthesis of Microcys- 
tis spp. in Lake Suwa is governed by uptake kinet- 
ics other than the carboxylation step. (Author’s 
abstract) 

W90-11866 


CARBOHYDRATE METABOLISM CHANGES 
IN FISH FINGERLINGS AND YEARLINGS EX- 
POSED TO LINEAR ALKYL BENZENE SUL- 
PHONATE. 

Industrial Toxicology Research Centre, Lucknow 
(India). 

V. Misra, V. Kumar, S. Pandey, and P. N. 
Viswanathan. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 3/4, p 233-239, 1990. 4 tab, 39 ref. 





Descriptors: *Biochemistry, *Carbohydrates, *De- 
tergents, *Fish physiology, *Proteins, *Toxicity, 
*Water pollution effects, Alkylbenzene sulfonates, 
Gills, Kidneys, Lactic acid, Liver, Membranes, 
Metabolism, Muscle, Sialic acid, Tissue analysis. 


Ninety-day-old fingerlings (Cirrhina mrigala) and 
yearlings (Puntius sophore) were exposed to 0.005 
mg/L of linear alkyl benzene sulfonate for 24, 48, 
and 96 hr in jars, and samples of the kidney, 
muscles, liver and gills were examined for levels of 
glycogen, lactic acid, and sialic acid. Significant 
changes were observed in both fingerlings and 
yearlings after all three exposure times in glycogen 
content, lactic acid, and sialic acid, but not in 
protein. Significant decreases in the level of glyco- 
gen an elevation in the level of lactic acid demon- 
strated impairment of carbohydrate metabolism. 
Decreases in the sialic acid content suggest func- 
tional changes in membranes in toxicity. (Geiger- 


PTT) 
W90-11867 


INTERRELATIONSHIPS BETWEEN MERCU- 
RY LEVELS IN YEARLING YELLOW PERCH, 
FISH CONDITION AND WATER QUALITY. 
Ontario Ministry of the Environment, Rexdale. 
Water Resources Branch. 

For primary bibliographic entry see Field 5B. 
W90-11869 


IMPORTANT ECOLOGICAL FEATURES OF 
THE POLISH COSTAL ZONE OF THE BALTIC 
SEA. 

Gdansk Univ. (Poland). Inst. of Oceanography. 
M. Plinski. 

Limnologica LMNOA8, Vol. 20, No. 1, p 39-45, 
April 1990. 7 fig, 23 ref. 


Descriptors: *Baltic Sea, *Coastal waters, *Ecolo- 
gy, *Fish diseases, *Marine biology, *Species di- 
versity, *Water pollution effects, Benthos, Fish, 
Nitrogen, Path of pollutants, Phosphorus, Plank- 
ton, Poland, Species composition. 


The Polish zone of the coastal Baltic waters has a 
great economical importance; and, as such, has 
been the subject of numerous studies. Over the past 
fifty years the Polish coastal waters have had an 
increase in the flow of pollution. In recent years 
the influx of heavy metals, chlorinated hydrocar- 
bons, oil-originated hydrocarbons, and sewage has 
led to an increase in fish diseases, thus depleting an 
important food supply for Poland. The total loads 
of nitrogen and phosphorus discharged into the sea 
is estimated to be upwards of 209.6 kilotons N/ 
year, and 19.1 kilotons P/year. This increase of 
nitrogen and phosphorus has altered the species 
composition, distribution, and numbers in the 
coastal Baltic Sea, particularly in the gulfs and 
estuaries. While these changes are noted in plank- 
ton and benthos, this alteration is significant in fish, 
an important economic resource. In the Puck Bay, 
the spawning grounds of many fish, Pilayella litor- 
alis and Ectocarpus siliculosus have developed in 
mass, replacing Furcellaria fastigiata and Fucus 
vesiculosus. The reduction of the bathymetric 
range of macroflora to 6 m constitutes the other 
important symptom of biocoenotic transformations 
in the Gulf of Gdansk. The present biocoenosis 
differs structurally from those described 50 years 
ago, thus bringing in question how deep the 
changes are and if they are reversible. (Marks- 
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DYNAMICS OF MEIOBENTHIC COMMUNI- 
TIES IN A EUTROPHIC AND POLLUTED ES- 
TUARY. 

Akademia Rolnicza w Szczecinie (Poland). Inst. of 
Fisheries, Oceanography and Protection of the 


Sea. 
For primary bibliographic entry see Field 2L. 
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SOME ASPECTS OF MICROBIOLOGY OF 
THE GULF OF FINLAND. 

Tartu State Univ. (USSR). 

For primary bibliographic entry see Field 2L. 
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BACTERIOLOGICAL STUDIES OF LAKE 
LEBSKO. 

Wyzsza Szkola Nauczycielska w Slupsku (Poland). 
Dept. of Ecology and Protection of Environment. 
For primary bibliographic entry see Field 2H. 
W90-11898 


METHANOGENESIS IN DIFFERENT PARTS 
OF A BRACKISH WATER ECOSYSTEM. 
Akademie der Wissenschaften der DDR, Jena. 
Zentralinstitut fuer Mikrobiologie und Experimen- 
telle Therapie. 

For primary bibliographic entry see Field 2L. 
W90-11899 


DISTRIBUTION AND ACTIVITY OF METH- 
ANOTROPHIC BACTERIA IN A BRACKISH 
WATER ECOSYSTEM. 

Akademie der Wissenschaften der DDR, Jena. 
Zentralinstitut fuer Mikrobiologie und Experimen- 
telle Therapie. 

For primary bibliographic entry see Field 2L. 
W90-11900 


DENITRIFICATION IN SEDIMENTS OF 
NORTH RUGIAN ESTUARIES, PRELIMI- 
NARY COMMUNICATION, 

Ernst-Moritz-Arndt Univ., Greifswald (German 
D.R.). Sektion Biologie. 

For primary bibliographic entry see Field 2L. 
W90-11901 


INFLUENCE OF POLLUTION FACTORS ON 
THE DENITRIFICATION PROCESS IN SHAL- 
LOW COASTAL WATERS--EXPERIMENTS IN 
MICROBIOLOGY AND NUTRIENT BALANCE, 
(DER EINFLUSS VON SCHADSTOFFEN AUF 
DEN DENITRIFIKATIONSPROZESS IN FLA- 
CHEN KUSTENGEWASSERN--UNTERSU- 
CHUNGEN ZUR MIKROBIOLOGIE UND 
STOFFBILANZ). 

Rostock Univ. (German D.R.). Dept. of Biology. 
G. Klinkenberg, G. Schlungbaum, and L. 
Brugmann. 

Limnologica LMNOA8, Vol. 20, No. 1, p 149-152, 
April 1990. 4 fig, 2 tab, 6 ref. English summary. 


Descriptors: *Bacterial physiology, *Coastal 
waters, *Denitrification, *Eutrophication, *Heavy 
metals, *Nutrients, *Sedimentation, *Water pollu- 
tion effects, Cadmium, Copper. 


Most diverse loadings occur in connection with 
the very intensive use of surface waters. Besides 
eutrophication (inflow of nitrogen and phospho- 
rous nutrients) an anthropogenic influx of heavy 
metals can take place. The possible effects of the 
interrelationship between denitrification processes 
and copper and cadmium was studied by applying 
CuSO4.5H20 and CdSO4.8H20 on the sediment 
water interface. The denitrification reaction, deter- 
mined by means of nitrate reduction, is affected by 
copper in dissolved concentrations of 2 mg/L. 
Cadmium has no influence in concentrations up to 
61 mg/L. The quality of the sediment (organic 
matter, grain size) and the amount of the suspend- 
ed material (detritus) exert an essential influence on 
the masking of the heavy metal ions and reduce 
consistently the biologically available amount. 
(Author’s abstract) 

W90-11902 


RECENT CHANGES IN THE PHYTAL ZONE 
OF GREIFSWALD BAY. 

Rostock Univ. (German D.R.). Dept. of Biology. 
For primary bibliographic entry see Field 2L. 
W90-11905 


THERMAL ECOLOGY OF NAEGLERIA FOW- 
LERI FROM A POWER PLANT COOLING 
RESERVOIR. 

Illinois State Univ., Normal. Dept. of Biological 
Sciences. 

For primary bibliographic entry see Field 5B. 
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W90-11911 


ENUMERATION OF ENTEROTOXIGENIC 
BACTEROIDES FRAGILIS IN MUNICIPAL 
SEWAGE. 

Montana State Univ., Bozeman. Veterinary Re- 
search Lab. 

For primary bibliographic entry see Field 5B. 
W90-11914 


EFFECTS OF ACIDIFICATION ON MINOR 
AND TRACE METAL CHEMISTRY IN LITTLE 
ROCK LAKE, WISCONSIN. 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 5B. 
W90-11919 


HUMAN HEALTH EFFECTS OF METALS IN 
DRINKING WATER: RELATIONSHIP TO 
CULTURAL ACIDIFICATION. 

Umea Univ. (Sweden). Dept. of Environmental 
Medicine. 

G. F. Nordberg. 

Environmental Toxicology and Chemistry 
a Vol. 9, No. 7, p 887-894, July 1990. 40 
ref. 


Descriptors: *Acid rain effects, *Aluminum, *Cad- 
mium, *Drinking water, *Heavy metals, *Lead, 
*Water pollution effects, Acidic water, Acidifica- 
tion, Corrosion, Germany, Human diseases, India, 
Italy, Public health, Toxicity, Water pollution 
sources. 


Under certain conditions high concentrations of 
lead or cadmium in drinking water have occurred 
as a result of contamination from piping and distri- 
bution systems. Contamination has led to acute and 
chronic toxicity in humans. Metal concentration is 
increased when the acidity and corrosivity of 
water increase due to cultural acidification. Ad- 
verse health effects have occurred in sensitive sub- 
sections of human populations exposed to lead- 
contaminated acidic water. Neutralization of the 
acidity can reduce these problems. Acidic water 
may also dissolve copper from piping systems. 
Cirrhosis of the liver has been reported in children 
in India (Indian Childhood Cirrhosis-ICC), com- 
monly with fatal outcome. High liver-copper 
levels in ICC cases have been related to copper 
exposure from cooking utensils. Some rare cases 
reported from Germany and Italy have been partly 
attributed to high concentrations of copper in 
drinking water and partly to a special sensitivity to 
copper toxicity. Elevated aluminum concentrations 
may occur in acidified natural waters and as a 
result of the aluminum chemicals used in drinking 
water purification. Use of water containing high 
aluminum levels for dialysis may give rise to dialy- 
sis dementia and disorders of bone-mineral metabo- 
lism. A possible relationship between aluminum in 
drinking water and Alzheimer’s disease requires 
further investigation. (Author’s abstract) 
W90-11920 


HUMAN HEALTH RISKS FROM METHYL- 
MERCURY IN FISH. 

Rochester Univ., NY. Environmental Health Sci- 
ences Center. 

T. W. Clarkson. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 7, p 957-961, July 1990. 6 
fig, 21 ref. National Institute of Environmental 
Health Sciences Grants ESO 1247 and T014400. 


Descriptors: *Acid rain effects, *Bioaccumulation, 
*Fish, *Methylmercury, *Public health, *Water 
pollution effects, Acid rain, Epidemiology, 
Models, Path of pollutants, Toxicity. 


Human health risks from methylmercury in fish are 
evaluated in terms of dose-response relationships 
for both adult and prenatal human exposures. Spe- 
cifically, information has become available from 
three independent epidemiological studies indicat- 
ing that methylmercury levels in the mother 
during pregnancy predict the probability of ad- 
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verse effects in her offspring. The mercury levels 
in the mother are measured as concentration in 
head hair which in turn is an excellent predictor of 
blood concentration. The adverse effects in the 
offspring take the form of psychomotor retarda- 
tion. These dose-response relations along with a 
one-compartment kinetic model for methylmer- 
cury accumulation in humans will be used to esti- 
mate minimum toxic daily intakes; these are, for 
nonpregnant adults, 4,300 nanograms Hg/kg body 
weight/day and about 600 to 1,100 nanograms Hg/ 
kg/day for pregnant adults. These values assume 
continuous exposure until the individual has at- 
tained steady state balance with respect to the 
body burden of methylmercury. This will take up 
to one year in most cases. (Author’s abstract) 
W90-11926 


TOXICITY OF TRACE METALS TO ACARTIA 
TONSA IN THE ELIZABETH RIVER AND 
SOUTHERN CHESAPEAKE BAY. 

National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

W. G. Sunda, P. A. Tester, and S. A. Huntsman. 
Estuarine, Coastal and Shelf Science ECSSD3, 
Vol. No. 3, p 207-221, March 1990. 2 fig, 6 tab, 
31 ref. 


Descriptors: *Chesapeake Bay, *Copepods, 
*Copper, *Elizabeth River, *Toxicity, *Water pol- 
lution, *Water pollution effects, *Zinc, Acartia, 
Metals, Population exposure, Sublethal effects. 


Dissolved zinc and copper and free cupric ions 
were present at high concentrations in water from 
the Elizabeth River estuary (a polluted tributary of 
the southern Chesapeake Bay) when compared to 
values in nearby Hampton Roads and lower Chesa- 
peake Bay. Zinc concentrations at three stations in 
the Elizabeth River ranged from 87 to 1550 nm 
compared to values of 3.1 to 16 nm at four stations 
in the southern Chesapeake Bay. Likewise, free 
cupric ion concentration ranged from 2.5 to 79.4 
pm at the Elizabeth River stations, but was appre- 
ciably lower 0.5 to 0.25 pm in samples from Hamp- 
ton Roads and the lower bay. In bioassays con- 
ducted with the copepod Acartia tonsa, the surviv- 
al of naupliar larvae was much lower in Elizabeth 
River samples, containing high levels of copper 
and zinc, than in samples from the Chesapeake Bay 
or Newport River estuary which contained much 
lower levels of these metals. Based on previous 
results in trace metal ion buffered media, measured 
free cupric ion concentrations and estimated free 
zinc concentrations appear to have been high 

enough in the Elizabeth River samples to account 
for at least some of the observed decrease in larval 
survival. Furthermore, the addition of chelators 
that complex and detoxify copper and zinc (as well 
as cadmium, nickel and lead) significantly in- 
creased larval survival in the Elizabeth River sam- 
ples. These results strongly support the hypothesis 
that elevated levels of copper and zinc ( and possi- 
bly other toxic trace metals) occur at sufficiently 
high concentrations in Elizabeth River water to 
adversely affect Acartia tonsa and other sensitive 
estuarine organisms. (Author’s abstract) 
W90-11932 


EPIZOOTIOLOGY OF NEOPLASMS IN BONY 
FISH OF NORTH AMERICA. 

Smithsonian Institution, Washington, DC. Museum 
of Natural History. 

J. C. Harshbarger, and J. B. Clark. 

Science of the Total Environment STENDL, Vol. 
94, No. 1/2, p 1-32, May 1990. 3 fig, 1 tab, 102 ref. 


Descriptors: *Environmental effects, *Epizootio- 
logy, *Fish, *Fish diseases, *Literature review, 
*Water pollution effects, Aquatic environment, In- 
dustrial wastes, Water pollution sources. 


Over the past 25 years, there have been an increas- 
ing number of fish tumor epizootics recognized in 
discrete geographical areas in North America. This 
is consistent with an association between tumor 
development in fish and exposure to waterborne 
contaminants as a result of increased industrializa- 
tion. Reports of fish fumor epizootics from the 
literature, plus acquisitions at the Registry of 
tumors in Lower Animals, Smithsonian Institution, 


originate from 41 geographical regions in North 
America. Epizootics of hemic, neural, connective 
tissue, and gonial neoplasms seem unrelated to 
environmental pollution, but epizootics of hepatic 
and epidermal neoplasms appear to be caused or 
strongly influenced by environmental pollution. 
The 14 species with epizootic liver tumors are all 
bottom feeding fish, and tumor-bearing fish are 
generally located in areas where chemical contami- 
nants are concentrated. Epidermal neoplasms are 
also found in fish near polluted areas, but a direct 
cause and effect link with chemical carcinogens is 
not clear. (Author’s abstract) 

W90-11956 


OVERVIEW OF STUDIES ON LIVER CAR- 
CINOGENESIS IN ENGLISH SOLE FROM 
PUGET SOUND; EVIDENCE FOR A ZENO- 
BIOTIC CHEMICAL ETIOLOGY I: PATHOLO- 
GY AND EPIZOOTIOLOGY 

National Marine Fisheries Service, Seattle, WA. 
Northwest Fisheries Center. 

M. S. Myers, J. T. Landahl, M. M. Krahn, L. L. 
Johnson, and B. B. McCain. 

Science of the Total Environment STENDL, Vol. 
94, No. 1/2, p 33-50, May 1990. 2 fig, 4 tab, 41 ref. 


Descriptors: *Carcinogene, *Epizootiology, *Fish, 
*Fish diseases, *Hydrocarbons, *Pathology, 
*Puget Sound, *Statistical analysis, *Water pollu- 
tion effects, Ecology, Washington, Water pollu- 
tion, Water pollution sources. 


Livers of wild English sole (Parophrys vetulus) 
from polluted waterways and embayments of 
Puget Sound, Washington, were affected by a 
spectrum of multiple, co-occurring idiopathic he- 
patic lesions, including neoplasms, putative preneo- 
plastic foci of cellular alteration, and unique degen- 
eration conditions. Results from a statistical analy- 
sis of the patterns of co-occurrence of these lesions 
in wild English sole indicated that these lesions 
represented morphologically identifiable steps 
leading to the development of hepatic neoplasms. 
This sequence paralleled the lesion progression in 
experimental models of chemically induced liver 
carcinogenesis in rodents. The hypothesis that 
these lesions in wild English sole can be caused by 
exposure to certain xenobiotic hepatotoxic and he- 
patocarcinogenic compounds in Puget Sound is 
based on: (a) statistical associations between levels 
of aromatic hydrocarbons in sediment and preva- 
lences of these idiopathic liver lesions, (b) the 
contribution of aromatic hydrocarbons in account- 
ing for the variability in hepatic neoplasm preva- 
lence in a logistic regression model, (c) elevated 
odds ratios for several idiopathic hepatic lesion 
types in sole from polluted sites in Puget Sound, 
(d) significant correlations between prevalences of 
idiopathic hepatic lesions and levels of fluorescent 
metabolites of aromatic compounds in bile of Eng- 
lish sole, and (e) experimental induction of puta- 
tively preneoplastic focal lesions in English sole 
injected with a PAH-enriched fraction of an ex- 
tract from a contaminated urban sediment from 
Puget Sound, that were morphologically identical 
to lesions found in wild English sole from the same 
site. (See also W90-11958) (Author’s abstract) 
W90-11957 


OVERVIEW OF STUDIES ON LIVER CAR- 
CINOGENESIS IN ENGLISH SOLE FROM 
PUGET SOUND; EVIDENCE FOR A XENO- 
BIOTIC CHEMICAL ETIOLOGY II: BIO- 
CHEMICAL STUDIES. 

National Marine Fisheries Service, Seattle, WA. 
Northwest Fisheries Center. 

J. E. Stein, W. L. Reichert, M. Nishimoto, and U. 
Varanasi. 

Science of the Total Environment STENDL, Vol. 
94, No. 1/2, p 51-69, May 1990. 7 fig, 2 tab, 52 ref. 


Descriptors: *Biochemical tests, *Carcinogenesis, 
*Etiology, *Fish, *Fish diseases, *Hydrocarbons, 
*Puget Sound, *Sediments, *Water pollution ef- 
fects, *Water pollution sources, Ecology, Toxicity, 
Washington. 


The levels of aromatic hydrocarbons in sediments 


of Puget Sound, Washington, were positively cor- 
related with the prevalence of hepatic neoplasms 
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and related lesions in English sole (Parophrys vetu- 
lus). To investigate the biochemical processes in- 
volved in chemical carcinogenesis in fish from 
Puget Sound, the uptake, activation, and detoxica- 
tion of polycyclic aromatic hydrocarbons (PAHs) 
was studied in English sole, and these data were 
compared to PAH metabolism in a related species, 
starry flounder (Platichthys stellatus), which 
shows a lower prevalence of hepatic neoplasms 
than sole. The results of both laboratory and field 
studies showed that sediment-associated PAHs are 
biologically available to both flatfish species, and 
that both species accumulate similar levels of 
PAHs. Analyses of hepatic DNA from sole using 
the 32P-postlabeling technique indicated that xeno- 
biotic chemicals were adducted to hepatic DNA of 
fish from the contaminated sites but not to the 
DNA of fish from reference sites. Studies of the 
ability of English sole and starry flounder to me- 
tabolize benzo(a)pyrene (BaP) and bind reactive 
BaP intermediates to hepatic DNA indicate that 
biochemical differences in the metabolism of carci- 
nogenic PAHs may explain the apparent lower 
susceptibility of starry flounder than English sole 
to chemically induced hepatocarcinogenesis. (See 
also W90-11957) (Author’s abstract) 

W90-11958 


RELATIONSHIP BETWEEN LIVER TUMORS 
AND AGE IN BROWN BULLHEAD POPULA- 
TIONS FROM TWO LAKE ERIE TRIBUTAR- 
IES. 


National Fisheries Contaminant Research Center, 
Columbus, OH. Field Research Station. 

P. C. Baumann, J. C. Harshbarger, and K. J. 
Hartman. 

Science of the Total Environment STENDL, Vol. 
94, No. 1/2, p 71-87, May 1990. 7 fig, 3 tab, 21 ref. 
NIH Contract No. NO1 CP61063. 


Descriptors: *Fish, *Fish diseases, *Fish popula- 
tions, *Water pollution effects, Black River, Car- 
cinogens, Ecology, Lake Erie, Ohio, Tributaries, 
Water pollution, Water pollution sources. 


Liver tumor frequencies and age and length char- 
acteristics of brown bullheads of greater than 250 
mm total length were compared from two Lake 
Erie tributaries. Bullheads taken from Old Woman 
Creek had no grossly observable liver tumors, 
while those collected in the highly industrialized 
Biack River had a 30 percent frequency of grossly 
visible liver tumors during 1981-1982. Liver lesions 
diagnosed histologically in a randomly collected 
sample of brown bullheads from the Black River 
included both biliary and hepatic lesions, with 
cancerous neoplasms occurring in 38.4 percent of 
the fish. Black River bullheads of combined ages 4 
and 5 had a significantly greater prevalence of 
biliary carcinomas than those of ages 2 and 3 
combined. Bilary carcinoma was significantly more 
prevalent than hepatocellular carcinoma in age 4 
fish, sexes combined, and in males of ages 3 and 4. 
The prevalence of hepatocellular carcinoma was 
significantly higher in females than in males. Age 
distributions of bullheads differed significantly be- 
tween the two sites, while length distributions 
were similar. No brown bullheads of ages 6 or 7 
were collected in the Black River, while these age 
groups composed 18 percent of the catch in Old 
Woman Creek. Brown bullheads of age 5 were 
almost six times more numerous in the Old Woman 
Creek than in Black River collections. These age 
and length distributions are consistent with the 
hypothesis that brown bullheads in the Black River 
were subjected to an age-selective mortality associ- 
ated with high prevalences of liver carcinoma. 
(Author’s abstract) 

W90-11959 


32P-POSTLABELING DETECTION OF DNA 
ADDUCTS IN FISH FROM CHEMICALLY 
CONTAMINATED WATERWAYS. 

Roswell Park Memorial Inst., Buffalo, NY. 

A. E. Maccubbin, J. J. Black, and B. P. Dunn. 
Science of the Total Environment STENDL, Vol. 
94, No. 1/2, p 89-104, May 1990. 6 fig, 1 tab, 39 ref. 
EPA Cooperative Agreement CR812575-02-0 and 
NSERC Canada Grant A3403. 





Descriptors: *Carcinogens, *Epizootiology, *Fish, 
*Fish diseases, *Hydrocarbons, *Pollutant identifi- 
cation, *Polycyclic aromatic hydrocarbons, *Ra- 
dioactive tracers, Buffalo River, Chromatography, 
Detroit River, Michigan, New York, Phosphorus 
radioisotopes, Toxicity, Water pollution, Water 
pollution effects, Water pollution sources. 


Fish were collected from sites in the chemically- 
contaminated Buffalo River, New York, and the 
Detroit River, Michigan. The sediments of these 
rivers have high levels of chemical contaminants, 
including polycyclic aromatic hydrocarbons 
(PAHs), and fish from these locations have high 
prevalences of liver cancer. To determine chemi- 
cal-DNA interactions and a possible role for 
chemicals as a cause of the observed tumors, DNA 
was isolated from livers and was enzymatically 
digested to normal and adducted nucleotides. The 
DNA digests were enriched for hydrophobic, 
bulky adducts, either by preparative reverse phase 
high pressure liquid chromatography, or by selec- 
tive nuclease P1 dephosphorylation of normal nu- 
cleotides. DNA-chemical adducts were then quan- 
titated by 32P-postlabeling analysis. Regardless of 
the adduct enrichment procedure, the chromato- 
grams derived from DNA of fish from polluted 
areas showed a diffuse, diagonal radioactive zone 
consisting, at least in part, of multiple overlapping 
discrete adduct spots. The behavior of the adducts 
in the diagonal radioactive zone and of their unla- 
beled precursors is consistent with their identifica- 
tion as nucleotide adducts of a variety of bulky, 
hydrophobic, aromatic genotoxic compounds. 
Analysis of bile demonstrated recent exposure to 
multi-ringed aromatic compounds. (Author’s ab- 
stract) 

W90-11960 


PATHOGENESIS OF SKIN AND LIVER NEO- 
PLASMS IN WHITE SUCKERS FORM INDUS- 
TRIALLY POLLUTED AREAS IN LAKE ON- 
TARIO. 

Ontario Veterinary Coll., Guelph. Dept. of Pathol- 
ogy. 

Mi. A. Hayes, I. R. Smith, T. H. Rushmore, T. L. 
Crane, and C. Thorn. 

Science of the Total Environment STENDL, Vol. 
be No. 1/2, p 105-123, May 1990. 8 fig, 3 tab, 40 
ref. 


Descriptors: *Carcinogens, *Fish, *Fish diseases, 
*Industrial wastes, *Lake Ontario, *Pathology, 
*Water pollution effects, Ecology, Enzymes, 
Water pollution, Water pollution sources. 


Increased prevalences of epidermal and hepatobi- 
liary neoplasms in white suckers (Catostomu com- 
mersoni) and brown bullheads (Ictalurus nebulo- 
sus) in the Western region of Lake Ontario have 
been associated with industrial pollution, but the 
identity and causative role of environmental car- 
cinogens have not yet been established. The skin 
tumors in white suckers do not have consistent 
alterations in cellular glutathione S-transferases 
(GST), suggesting that growth of skin tumors is 
not promoted by chemicals normally detoxified by 
GST. However, elevated levels of glutatione per- 
oxidase (GPO) and glutatione reductase (GR) in 
skin papillomas are indicative of promotional per- 
oxidative tissue injury, either caused directly by 
xenobiotics or indirectly by chemical-induced in- 
flammation. Liver tumors in white suckers form 
Lake Ontario include preneoplastic, benign, and 
malignant populations of hepatocellular and biliary 
cells, all of which are more prevalent in fish from 
polluted sites. These liver tumors are consistently 
associated with chronic cholangiohepatitis and seg- 
mental cholangiofibrosis, but these conditions also 
occur in white suckers in non-industrial locations. 
Thus, the natural occurrence of biliary disease, not 
attributable to industrial pollution, may have some 
influence on the development of liver tumors. 
Some preneoplastic lesions and the majority of 
neoplastic hepatocellular and biliary lesions in 
white suckers have low levels of total GST, indi- 
cating that these liver neoplasms are not promoted 
by xenobiotics normally detoxified by hepatic 
GSTs. These studies suggest that an understanding 
of the biochemical changes and pathogenesis of 
tumors in white suckers can serve as a basis for 
identifying the chemical involved in the initiation, 
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promotion, and progression of these skin and he- 
patic neoplasms. (Author’s abstract) 


CARCINOGENIC AND GENOTOXIC ACTIVI- 
TY OF ange FROM CONTAMINATED 
SEDIMENTS IN WESTERN LAKE ONTARIO. 
Trent Univ., Peterborough (Ontario). Environ- 
mental and Resource Studies Program. 

C. D. Metcalfe, G. C. Balch, V. W. Cairns, J. D. 
Fitzsimons, and B. P. Dunn. 

Science of the Total Environment STENDL, Vol. 
= No. 1/2, p 125-141, May 1990. 7 fig, 3 tab, 32 
ref. 


Descriptors: *Ames test, *Carcinogens, *Fish, 
*Hydrocarbons, ‘*Insecticides, *Lake Ontario, 
*Polychlorinated biphenyls, *Sediments, *Toxici- 
ty, *Water pollution effects, Chemical analysis, 
Mutagene, Water pollution, Water pollution 
sources. 


In order to investigate the putative association 
between chemical contamination in western Lake 
Ontario and high prevalences of fish tumors, sedi- 
ments from Hamilton Harbour and Oakville Creek 
in Lake Ontario and reference sites in non-polluted 
areas of Ontario, Canada were collected and ex- 
tracted for organic contaminants. Sediment ex- 
tracts from Hamilton Harbour had the highest 
concentrations of polychlorinated biphenyls and 
organochlorine insecticides (PPB) and contained 
very high concentrations of polynuclear aromatic 
hydrocarbons (PPM); although the levels of these 
compounds varied widely with sampling location 
in the harbor. A sediment extract from Hamilton 
Harbour was mutagenic in the Ames 

assay, both with and without microsomal activa- 
tion. High levels of aromatic DNA adducts were 
induced in cultured mouse C3H10T1/2 cells after 
in vitro exposure to Hamilton Harbour sediment 
extract. In two separate carcinogenicity experi- 
ments involving a sac fry microinjection assay with 
rainbow trout, Hamilton Harbour sediment extract 
induced hepatocellular carcinomas in fish. No he- 
patic neoplasms were observed in fish that had 
been treated with sediment extract from Oakville 
Creek, or with extract from a reference sediment. 
The data indicate that the distribution of neoplasms 
in feral fish within western Lake Ontario may be a 
result of exposure to chemical carcinogens in Ham- 
ilton Harbour. However, it is not clear whether 
fish are ever in close proximity to the areas of 
heaviest contamination in Hamilton Harbour. (Au- 
thor’s abstract) 

W90-11962 


POSSIBLE CORRELATION BETWEEN ENVI- 
CHEMI 


RONMENTAL CALS AND PIGMENT 
CELL NEOPLASIA IN FISH. 

Shizuoka Univ. (Japan). School of Food and Nutri- 
tional Sciences. 

For primary bibliographic entry see Field 5A. 
W90-11963 


CARCINOGENIC EFFECTS OF SOME POLY- 
CYCLIC AROMATIC HYDROCARBONS ON 
THE JAPANESE MEDAKA AND GUPPY IN 
WATERBORNE EXPOSURES. 

Gulf Coast Research Lab., Ocean Springs, MS. 
W. E. Hawkins, W. W. Walker, R. M. Overstreet, 
J. S. Lytle, and T. F. Lytle. 

Science of the Total Environment STENDL, Vol. 
= No. 1/2, p 155-167, May 1990. 5 fig, 3 tab, 28 
ref. 


Descriptors: *Fish, *Fish diseases, *Guppies, *Po- 
lycyclic aromatic hydrocarbons, *Reviews, 
*Water pollution effects, Carcinogens, Hydrocar- 
bons, Pollutants. 


Studies are reviewed on the carcinogenic effects of 
two polycyclic aromatic hydrocarbons (PAHs), 
benzo(a)pyrene (BaP) and 7,12- 
dimethylbenz(a)anthracene (DMBA), on the Japa- 
nese medaka (Oryzias latipes) and guppy (Poecilia 
reticulata). Exposure media were prepared by 
adding PAHs to water, with and without dimeth- 
ylformamide (DMF) as a carrier, and passing this 
solution through various sized filters. Young fish 
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specimens were given a six hour exposure once 
weekly for two to four weeks. Both BaP and 
DMBA induced hepatic neoplasms in the two spe- 
cies, with the medaka being more sensitive than the 
guppy, and DMBA being a stronger carcinogen 
than BaP. Liver neoplasms almost exclusively de- 
veloped after exposure to BaP and the neoplasms 
were limited to the high concentration exposure, 
whereas DMBA caused a substantial number of 
extra hepatic neoplasms as well as hepatic ones, 
especially in the medaka. Furthermore, all three 
concentrations of DMBA induced hepatic neo- 
plasms in the medaka and all but the low concen- 
tration induced neoplasms in the guppy. These 
studies demonstrate the carcinogenic effects of two 
waterborne PAHs on two small fish species fol- 
lowing brief exposures to very low concentrations, 
and support the contention that environmental 
PAHs can contribute to the occurrence of cancer 
in wild fishes. (Author’s abstract) 

W90-11964 


INTER- AND INTRASPECIFIC VARIATION IN 
SENSITIVITY TO TOXINS: THE EFFECTS OF 
ACIDITY AND ZINC ON THE FRESHWATER 
CRUSTACEANS ASELLUS AQUATICUS (L.) 
AND GAMMARUS PULEX (L). 

Sheffield Univ. (England). Dept. of Animal and 
Plant Sciences. 

C. Naylor, L. Pindar, and P. Calow. 

Water Research WATRAG, Vol. 24, No. 6, p 757- 
762, June 1990. 4 fig, 4 tab, 24 ref. Commission of 
the European Community Contract STP-0086-1- 
UK(CD). 


Descriptors: *Acid rain effects, *Acidity, *Crusta- 
ceans, *Gammarus, *Heavy metals, *Hydrogen ion 
concentration, *Species diversity, *Toxicity, 
*Toxicology, *Water pollution effects, *Zinc, 
Acute toxicity, Aquatic animals, Asellus aquaticus, 
Benthic fauna, Bioassay, Marine animals. 


It is reasonable well documented that there is 
variation between species, even closely related 
ones, in sensitivity to toxins. It is also established 
that there is similar variation between life cycle 
stages within species. Less well considered is possi- 
ble variation in sensitivity to toxics between popu- 
lations of the same species that are exposed to 
different levels of pollution. Two species of fresh- 
water crustacean were selected for study because 
they are often proposed as indicator species. The 
species were studied for their sensitivity to zinc 
and pH. The concentrations were chosen to cover 
the response range of each species and the control 
in both cases was artificial pond water at a pH of 
7.6. For both low pH and zinc concentration, the 
results showed that Asellus aquaticus was less sen- 
sitive than Gammarus pulex, small size classes 
were generally less tolerant than larger ones, and 
individuals from populations at sites either exposed 
to lower pH or higher concentrations of zinc were 
more tolerant to acid and high concentrations of 
zinc respectively than those from clean sites. 


EFFECT OF INDUSTRIAL DISCHARGES ON 
THE ECOLOGY OF PHYTOPLANKTON PRO- 
DUCTION IN THE RIVER PERIYAR (INDIA). 
Cochin Univ. (India). School of Environmental 
Studies. 

C. M. Joy, K. P. Balakrishnan, and A. Joseph. 
Water Research WATRAG, Vol. 24, No. 6, p 787- 
796, June 1990. 7 fig, 6 tab, 22 ref. 


Descriptors: *Chlorophyll, *Industrial wastewater, 
*Phytoplankton, *Spatial distribution, *Water pol- 
lution effects, Ecological distribution, Ecological 
effects, India, Monsoons, Periyar River, Physico- 
chemical properties, Seasonal variation. 


The ecology of phytoplankton production in the 
River Periyar, which receives continuous effluent 
discharge from a dozen industrial units, has been 
studied. Six sampling stations were identified along 
the course of the river, which included an up- 
stream region least disturbed by human activity, an 
industrial area, and a downstream site. Spatial vari- 
ation of phytoplankton composition, chlorophyll 
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pigments, and physico-chemical features of river 
water were observed for | yr. The variation in the 
phytoplankton composition was clear-cut during 
premonsoon (summer), whereas in monsoon, when 
the river was in spate, the population was very 
sparse and relatively uniform. The standing stock 
of chlorophyll pigments were low during monsoon 
months while the highest concentrations occurred 
in premonsoon. The industrial zone of the river 
was observed to have a high standing stock of 
phytoplankton during the premonsoon (summer). 
The physico-chemical properties of the river water 
varied seasonally. However, the level of nitrate 
fluctuation was irregular through the year at all 
sites. The results of a multiple regression relation- 
ship, which was designed to determine the ecologi- 
cal factors that control phytoplankton production, 
revealed that the phytoplankton production in the 
river and the estuarine zone was not under the 
influence of any common environmental factors. 
(Korn-PTT) 

W90-12005 


5D. Waste Treatment Processes 


COMPARISON OF TWO DIFFERENT PROCE- 
DURES FOR THE EXTRACTION OF ORGAN- 
IC MUTAGENS FROM SEWAGE SLUDGE. 
Texas A and M Univ., College Station. Dept. of 
Soil and Crop Sciences. 

K. W. Brown, C. P. Chisum, J. C. Thomas, and K. 
C. Donnelly. 

Chemosphere CMSHAF, Vol. 20, No. 1/2, p 13- 
20, 1990. 3 fig, 1 tab, 14 ref. EPA Cooperative 
Agreement CR-812037-01-0. 


Descriptors: *Bioassay, *Mutagens, *Organic pol- 
lutants, *Pollutant identification, *Sludge, Ames 
test, Chemical analysis, Comparison studies, Sepa- 
ration techniques, Sludge disposal. 


The efficiency of the standard Soxhlet extraction 
procedure versus three different protocols for the 
Tecator Automatic Soxhlet extractor were com- 
pared for the extraction of organic mutagens from 
municipal sewage sludge using methanol and meth- 
ylene chloride as solvents. The weights of the 
organic residues recovered from the standard 
Soxhlet and all Tecator procedures were very 
similar. Both the Soxhlet and Tecator 5/55 (boiling 
time/rinsing time) procedures yielded approxi- 
mately the same level of mutagenic activity in the 
sewage sludge. However, the organic residue ex- 
tracted from the sludge using either the Tecator 5/ 
115, or the Tecator 10/50 failed to induce positive 
mutagenic responses in the bioassay. A comparison 
of the mutagenic potential of the residue obtained 
from triplicate extractions using both the Tecator 
5/55 and the standard Soxhlet extraction indicated 
that both procedures yielded a reproducible muta- 
genic response within the variability of the bioas- 
say. The data indicate that the Tecator 5/55 ex- 
traction, which is more rapid and requires less 
solvent, provides adequate extraction of organic 
mutagens from municipal sewage sludge. (Author’s 
abstract) 

W90-10544 


STUDIES ON ANTIBACTERIAL ACTIVITY OF 
WASTE WATERS FROM OLIVE OIL MILLS 
(ALPECHIN): INHIBITORY ACTIVITY OF 
PHENOLIC AND FATTY ACIDS. 

Granada Univ. (Spain). Dept. of Microbiology. 
M. D. Gonzalez, E. Moreno, J. Quevedo- 
Sarmiento, and A. Ramos-Cormenzana. 
Chemosphere CMSHAF, Vol. 20, No. 3/4, p 423- 
432, 1990. 6 tab, 13 ref. Direccion General de 
Investigacion Cientifica y Tecnica Grant PA 86- 
0236. 


Descriptors: *Bacillus, *Food-processing wastes, 
*Industrial wastewater, *Soil bacteria, 
*Wastewater treatment, *Water pollution effects, 
Bacterial analysis, Microbiological studies, Phen- 
ols, Soil contamination. 


The antibacterial effects of the phenolic acids 
found in the alpechin (wastewaters from olive oil 
mills) and of the fatty acids present in olive oil 
were investigated in laboratory tests. The antibac- 


terial activity of the phenolic acids were tested 
separately or in mixtures against Bacillus megater- 
ium ATCC 33085 and against a collection of bacte- 
ria isolated from unpolluted soil and alpechin pol- 
luted soil. The filter paper disc method was used 
for testing bacterial inhibition by alpechin, pheno- 
lic acids and fatty acids solutions, and the agar 
diffusion method in wells was used for testing 
bacterial inhibition of alpechin and olive oil. The 
antibacterial activity of the phenolic acids did not 
coincide with the inhibitory effect of the alpechin. 
Although antibacterial activity was not detected in 
olive oil, the linoleic, oleic, linolenic, lauric and 
myristic acids were capable of inhibiting the 
growth of Bacillus megaterium ATCC 33085. (Au- 
thor’s abstract) 

W90-10552 


MEMBRANES, MEMBRANE PROCESSES, 
AND THEIR APPLICATIONS: NEEDS, UN- 
SOLVED PROBLEMS, AND CHALLENGES OF 
THE 1990’S. 

North Carolina State Univ., Raleigh. Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 3A. 
W90-10573 


ULTRAFILTRATION APPLICATIONS. 

Lund Univ. (Sweden). Dept. of Chemical Engi- 
neering. 

For primary bibliographic entry see Field 3A. 
W90-10579 


COMPARISON OF TWO COMMERCIAL 
MEMBRANES USED FOR BIOGAS UPGRAD- 
ING. 

Lund Inst. of Tech. (Sweden). Dept. of Chemical 
Engineering. 

M. Rohr, and R. Wimmerstedt. 

Desalination DSLNAH, Vol. 77, No. 1-3, p 331- 
345, 1990. 9 fig, 2 ref. 


Descriptors: *Biogas, *Cellulose acetate mem- 
branes, *Membrane processes, *Performance eval- 
uation, *Wastewater treatment, Carbon dioxide, 
Methane, Permeability, Separation techniques, 
Temperature effects. 


Two commercial membranes were tested for the 
upgrading of biogas produced from a sewage plant. 
A polysulfone membrane manufactured by Mon- 
santo and a cellulose acetate membrane manufac- 
tured by Grace were evaluated in terms of CH4- 
and CO2-permeabilities. The results demonstrated 
that the permeability generally increased with tem- 
perature as the separation factor decreased. For 
the Monsanto membrane the permeability de- 
creased with increasing pressure which resulted in 
an almost pressure independent separation factor. 
For the Grace membrane the decrease of CO2- 
permeability was greater than the CH4-permeabil- 
ity which resulted in a decreased separation factor. 
The module cost was high in comparison with 
membranes for liquid separation, a factor which 
may limit the widespread use of the method. (Au- 
thor’s abstract) 

W90-10583 


WETLAND BUFFER AREAS FOR TREAT- 
MENT OF PUMPED AGRICULTURAL DRAIN- 
AGE WATER. 

North Carolina State Univ., Raleigh. Dept. of Bio- 
logical and Agricultural Engineering. 

For primary bibliographic entry see Field 5G. 
W90-10602 


SEWAGE NUTRIENT REMOVAL BY NORTH 
CAROLINA SWAMP SYSTEMS. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

E. J. Kuenzler. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 281-292, 2 fig, 2 tab, 40 ref. 


Descriptors: *Coastal waters, *Nutrient removal, 
*Swamps, *Wastewater treatment, *Wetland 


wastewater treatment, *Wetlands, Ammonium, 
Coastal marshes, Nitrogen, Nutrients, Phosphorus. 


Domestic sewage adds nutrients and other soluble 
and particulate matter to many coastal plain 
streams. Decreases in N and P below the outfalls 
result both from dilution by tributary and ground- 
water inputs and from net removal processes. Con- 
centrations of nutrients and other factors were 
measured below outfalls in two forested swamp 
stream systems. A graphical comparison of chlo- 
ride and nutrient concentrations downstream 
showed rapid removal of N and P from the water 
during most of the year, although net flux of 
ammonium to the water often occurred. Net nutri- 
ent removal rates were calculated assuming that 
chloride is a conservative element in swamp water. 
Removal rates were highest close to the outfall, 
and essentially all of the sewage nutrient load to 
these two swamp systems was removed from the 
water within a few kilometers of the outfall. By 
monitoring net removal of sewage nutrients in 
swamp waters, water resource managers can make 
better-informed decisions regarding acceptable 
future loads to the wetland. (See also W90-10584) 
(Author’s abstract) 

W90-10604 


IMPACT OF SEPTIC TANK SYSTEMS ON 
COASTAL WATER RESOURCES. 

South Carolina Univ., Columbia. Dept. of Civil 
Engineering. 

E. C. McCall, and M. E. Meadows. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 497-504, 6 ref. 


Descriptors: *Coastal waters, *Environmental ef- 
fects, *Septic tanks, *Wastewater treatment, 
*Water pollution effects, *Water pollution sources, 
Data acquisition, Databases, Economic aspects, 
Management planning. 


The South Carolina Department of Health and 
Environmental Control and the University of 
South Carolina are conducting a three year study 
of the performance of individual sewage treatment 
and disposal systems in coastal areas. The focus of 
the study is to determine if these systems are 
causing environmental and public health problems. 
To meet this goal, the following objectives were 
established: (1) quantify the treatment effective- 
ness, and environmental and public health threats 
of existing septic tank systems installed in the zone 
of seasonal saturation; (2) quantify the treatment 
effectiveness, workability, cost and degree of oper- 
ation and maintenance provided for four or more 
alternative treatment systems; and (3) propose al- 
ternative standards based on system performance 
data, workability, cost, and maintenance require- 
ments. During the course of the project, 40 differ- 
ent sites will be studied. The study is expected to 
last three years. Older systems will be studied to 
determine if they are failing and polluting the 
groundwater, and need to be upgraded. A database 
management system has been developed to record 
and store the laboratory and field monitoring data 
on floppy disks. Study sites will be located in all 
counties adjacent to the coast and in two noncoas- 
tal counties with flat terrain and seasonally high 
water tables. A more comprehensive overview of 
the study, its background, objectives and method- 
ology is presented. (See also W90-10584) (Lantz- 


PTT) 
W90-10625 


ANAEROBIC DIGESTION OF PROCESSED 
MUNICIPAL SOLID WASTE USING A NOVEL 
HIGH SOLIDS REACTOR: MAXIMUM 
SOLIDS LEVELS AND MIXING REQUIRE- 
MENTS. 

Solar Energy Research Inst., Golden, CO. Solar 
Fuels Div. 

C. J. Rivard, M. E. Himmel, T. B. Vinzant, W. S. 
Adney, and C. E. Wyman. 

Biotechnology Letters BILED3, Vol. 12, No. 3, p 
235-240, March 1990. 3 fig, 2 tab, 16 ref. DOE 
Biofuels and Municipal Waste Technology Divi- 
sion FTP No. 619. 





Descriptors: *Anaerobic digestion, *Fermentation, 
*Methanogenesis, *Municipal wastes, *Wastewater 
reactors, *Wastewater treatment, Biogas, Fatty 
acids, Mixing, Sludge solids, Solids. 


Novel, laboratory-scale, high solids reactors oper- 
ated under mesophilic conditions were used to 
study the anaerobic fermentation of processed mu- 
nicipal solid waste to methane. The anaerobic di- 
gestion consortium was introduced to high solids 
levels through gradual adaptation. the maximum 
sludge solids level for stable anaerobic fermenta- 
tion performance was identified as approximately 
36% wt per wt. Recovery of the anaerobic consor- 
tium, following dilution of inhibitory high solids 
levels, was swift. Reactor mixing requirements 
were also studied. No significant difference in fer- 
mentation performance was observed between agi- 
tator speeds of 1 and 25 rpm. Preliminary fermen- 
tation performance tests showed that solids loading 
rates as high 9.5 g volatile solids feed per L sludge, 
at 32% solids within the reactor, were possible. 
Under these conditions, operations was stable with 
an average pH of 7.8 to 8.0, total volatile fatty acid 
pools of <20 mM, and a biogas composition of 
55% to 60% methane. (Author’s abstract) 
W90-10677 


USE OF BIOREACTOR KINETICS TO QUAN- 
TIFY THE EFFECTS OF INTERFERING 
AGENTS ON BIOREACTOR EFFICIENCY: 
‘PROOF OF PRINCIPLE’ USING URANIUM- 
ACCUMULATING CITROBACTER SP. IN A 
PLUG FLOW REACTOR. 

Oxford Univ. (England). Dept. of Biochemistry. 
M. R. Tolley, and L. E. Macaskie. 

Biotechnology Techniques BTECE6, Vol. 4, No. 
2, p 83-88, March/April 1990. 3 fig, 10 ref. 


Descriptors: *Biofilm reactors, *Citrobacter, *In- 
dustrial wastes, *Ionic interference, *Radioactive 
wastes, *Uranium, *Wastewater treatment, Bacte- 
rial physiology, Bioaccumulation, Biofilms, Chlor- 
ides, Wastewater reactors. 


Problems arise in the treatment of industrial ef- 
fluents, particularly those produced as wastes from 
nuclear-fuel production and reprocessing, when 
anions are present to excess over metal species. A 
technique is described which uses previously-estab- 
lished kinetic methods and provides a handle to 
assess quantitatively the interfering effect of an 
excess of chloride ions on uranium accumulation 
within an immobilized biofilm bioreactor. Two cell 
supports were employed, here colonized in sepa- 
rate growth runs, were Filtren TR20 reticulated 
foam and pumice sponge, cut into 0.5 cm for use. 
The supports were colonized in the continuous- 
flow fermenter for 6 days and withdrawn visibly 
coated with biofilm. No attempt was made to 
determine the area of the sponge; this was unneces- 
sary in the present work since the foam and 
sponge-immobilized cells represent two independ- 
ent and complementary systems. Chloride interfer- 
ence tests were performed on both. For metal 
accumulation experiments, the biofilm-colonized 
support was withdrawn from the growth ferment- 
er, stored as 4 C for one week, packed into glass 
column (17.5 by 3 cm) and challenged with light- 
protected flows supplemented with 1 mM uranyl 
nitrate. The use of two cell supports permits dena- 
turation of the method in an immobilized biofilm 
model system. (Brunone-PTT) 

W90-10678 


REVIEW OF PILOT-SCALE STUDIES OF 
BOTTOM AND SURFACE VELOCITIES 
WITHIN AIR-AGITATED CIRCULAR AND 
RECTANGULAR VESSELS. 

Windsor Univ. (Ontario). Dept. of Civil and Envi- 
ronmental Engineering. 

D. W. Machina, and J. K. Bewtra. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 17, No. 2, p 243-251, April 1990. 11 fig, 7 tab, 
30 ref. 


Descriptors: *Flow velocity, *Fluid dynamics, 
*Surface velocity, *Wastewater treatment facili- 
ties, Flow rates, Mathematical models, Pilot tests. 


The use of bottom or surface fluid velocity within 
air-agitated circular and rectangular vessels has 
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been studied as a possible design parameter to 
achieve a specified scale of agitation. Experimental 
data are presented in terms of five dimensionless 
numbers involving the fluid velocity, the depth of 
fluid in the vessel, the elevation of the diffuser 
above the vessel floor, the air flow rate, and the 
compressor power required. Design equations are 
obtained for a total of 506 physical observations 
with a ring diffuser around the perimeter of a 
circular vessel, a pipe diffuser at the center of a 
circular vessel, and a line diffuser at the center line 
or end wall of a rectangular vessel. The applicable 
range of variables for each equation is provided. 
Both bottom and surface velocities increased in air 
flow rate or compressor power requirement for a 
specified fluid depth. For a constant air flow rate 
and fluid depth, the surface velocity always ex- 
ceeded the bottom velocity. The surface and 
bottom velocities were shown to be related to 
operating conditions in different water and 
wastewater treatment units in which a specified 
degree of uniformity of the vessel contents is main- 
tained to keep a specified particle in suspension. 
Sensitivity analysis of the model revealed that the 
fluid depth was the most important design parame- 
ter in controlling the velocities within air-agitated 
vessels. (Author’s abstract) 

W90-10716 


TOXICITY OF MUNICIPAL WASTEWATER 
EFFLUENTS CONTAMINATED BY PENTACH- 
LOROPHENOL IN SOUTHWEST MISSOURI. 
National Fisheries Contaminant Research Center, 
Columbia, MO. 

For primary bibliographic entry see Field 5C. 
W90-10757 


HYBRID EXPANDED-BED GAC REACTOR 
FOR TREATING INHIBITORY 
WASTEWATERS. 

Pittsburgh Univ., PA. Dept. of Civil Engineering. 
P. Fox, M. T. Suidan, J. T. Pfeffer, and J. T. 
Bandy. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 438-453, 1990. fig 9, 3 
tab, 20 ref. 


Descriptors: *Granular activated carbon, *Inhibi- 
tors, *Sludge, *Sludge bed, *Wastewater reactors, 
*Wastewater treatment, *Wastewater treatment fa- 
cilities, Acetates, Anaerobic conditions, Biomass, 
Chemical oxygen demand, Ethylphenol, Phenols. 


An expanded-bed anaerobic biological GAC reac- 
tor was connected to a GAC adsorber to form a 
hybrid reactor design for the treatment of inhibito- 
ry wastes that separates biological transformation 
from physical removal mechanisms. The perform- 
ance of the hybrid GAC reactor was compared 
with a ‘conventional’ expanded-bed GAC anaero- 
bic reactor. Both reactors were subjected to similar 
operating conditions. The synthetic wastewater 
used in the study was comprised of acetate and 3- 
ethylphenol (3-ep). The chemical oxygen demand 
(COD) loading ranged from 13.3 to 23.8 kg COD/ 
cubic meters. Partial replacement of GAC with 
virgin GAC was practiced in both reactors to 
control toxicity and facilitate the physical removal 
of 3-ep. The hybrid GAC reactor provided greater 
biological-removal efficiencies than the ‘conven- 
tional’ GAC reactor. GAC replacement did not 
affect biomass retention in the hybrid GAC reac- 
tor, and sludge ages in the ‘conventional’ GAC 
reactor were limited by the rate of ‘GAC replace- 
ment. Sludge ages averaged 100 days in the hybrid 
GAC reactor, which allowed for significant biode- 
gradation of 3-ep. At a sludge age of 9.3 days, 3-ep 
degrading organisms washed out of the conven- 
tional GAC reactor. The hybrid GAC reactor 
design demonstrated promise for the efficient treat- 
ment of biologically inhibitory wastewaters. (Au- 
thor’s abstract) 

W90-10760 


TREATMENT OF BREWERY EFFLUENT BY 
UASB PROCESS. 

Hong Kong Univ. Dept. of Civil and Structural 
Engineering. 

H. H. P. Fang, G. Liu, J. Zhu, C. Bute, and G. Gu. 
Journal of Environmental Engineering (ASCE) 
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JOEEDU, Vol. 116, No. 3, p 454-460, 1990. 3 fig, 1 
tab, 12 ref. 


Descriptors: *Anaerobic digestion, *Effluents, *In- 
dustrial wastewater, *Sludge, *Wastewater reac- 
tors, *Wastewater treatment, Biochemical oxygen 
demand, Chemical oxygen demand, China, Pilot 
plants, Retention time. 


A five-month pilot study was conducted to exam- 
ine the effectiveness of the upflow anaerobic 
sludge blanket (UASB) process for the treatment 
of effluent from a brewery in rural China. Results 
indicate that the process operated at 26 deg could 
reduce over 89% of chemical oxygen demand 
(COD) and 92% of five-day biochemical oxygen 
demand (BODS) from the brewery effluent, with a 
hydraulic retention time (HRT) of 13.3 hr and a 
COD loading rate of 4.9 kg COD/cu m/day. The 
brewery effluent in this study on average con- 
tained 2,692 ppm COD and 1,407 ppm BODS. The 
treated effluent on the other hand contained 295 
ppm COD and 122 ppm BODS; both of which 
could be further reduced should the suspended 
solids be more effectively removed. The suspended 
solids (SS) in treated effluent could account for 
about 75% of COD. A more effective separation of 
SS could further lower the final COD. The gas 
production rate was 0.45 cu m/kg COD with a 
methane content of 70%. The sludge was granular, 
1.0-1.2 mm in size and had an average density of 50 
kg/cu m in the sludge-bed zone. The sludge yield 
was 0.054 kg VSS/kg COD removed. Overall, this 
process operated satisfactorily and smoothly, as 
teflected by the constant effluent pH and gas pro- 
duction rate, as well as the consistently high de- 
grees of reduction of COD and BODS. (Author’s 
abstract) 

W90-10761 


USE OF ORP FOR MONITORING AND CON- 
TROL OF AEROBIC SLUDGE DIGESTION. 
Greater Vancouver Regional District (British Co- 
lumbia). 

C. C. Peddie, D. S. Mavinic, and C. J. Jenkins. 
Journal of Environmental Engineering (ASCE) 
a Vol. 116, No. 3, p 461-471, 1990. 7 fig, 
11 ref. 


Descriptors: *Aerobic digestion, *Monitoring, 
*Oxidation-reduction potential, *Process control, 
*Sludge digestion, © *Wastewater reactors, 
*Wastewater treatment, Aeration, Chemical analy- 
sis, Fermentation, Oxygen requirements, Pilot 
plants. 


The oxidation-reduction potential (ORP) was mon- 
itored within aerobic sludge digesters undergoing 
alternating aerated and nonaerated conditions. Ob- 
servations were made on both bench-scale and 
pilot-scale reactors. Batch tests were also conduct- 
ed on both reactors, involving a time series of 
chemical analyses, in conjunction with automated 
monitoring of reactor ORP and dissolved oxygen. 
The results indicated that a characteristic and re- 
producible ORP profile was associated with the 
cycled operation of the digesters. These real-time 
ORP profiles had a number of distinctive features, 
directly related to changes in system chemistry and 
biological activity. The ranges of aerobic and 
anoxic respiration, as well as fermentation, were 
clearly defined by slope changes on the ORP pro- 
file. They also corresponded to the presence of the 
appropriate electron acceptors. The transition be- 
tween the different ORP ranges were observed to 
be quite different during reaeration and deaeration. 
ORP was related to low levels of dissolved oxygen 
and nitrate. The data indicated that ORP could be 
used to measure very low oxygen concentration. 
The reproducibility of the ORP profiles and sensi- 
tivity of the measured potential, to changes in 
biological or chemical activity, appears to make it 
an ideal parameter for automated monitoring and 
process control. (Author’s abstract) 

'W90-10762 


EVALUATION OF ACTIVATED SLUDGE 
OXYGEN UPTAKE RATE TEST PROCE- 
DURES. 

Santa Clara Univ., CA. Dept. of Civil Engineering. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
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S. C. Chiesa, M. G. Rieth, and T. E. K. L. Ching. 
Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 472-486, 1990. 


Descriptors: *Activated sludge, *Analytical meth- 
ods, *Oxygen uptake, *Wastewater treatment, Aer- 
ation, Biochemical oxygen demand, Pilot plants, 
Respirometry. 


A series of bench-scale and pilot-scale experiments 
was conducted to evaluate the ability of biochemi- 
cal oxygen demand (BOD) bottle-based oxygen 
uptake rate (OUR) analyses to represent accurately 
in situ OUR in complete mix-activated sludge sys- 
tems. Aeration basin off-gas analyses indicated 
that, depending on system operating conditions, 
BOD bottle-based analyses could either underesti- 
mate in situ OUR rates by as much as 58% or 
overestimate in situ rates by up to 285%. The use 
of a continuous flow respirometer system was used 
to verify the off-gas analysis observations and 
assess better the rate of change in OUR after mixed 
liquor samples were suddenly isolated from their 
normally continuous source of feed. OUR rates for 
sludge sample maintained in the completely mixed 
bench-scale respirometer decreased by as much as 
42% in less than two minutes after feeding was 
stopped. Based on these results, BOD bottle-based 
OUR results should not be used in any complete 
mix ix-activated sludge process operational control 
aeanean process mass balance, or system evalua- 
tion procedure requiring absolute accuracy of 
OUR values. (Author’s abstract) 

W90- 10763 


THREE-RESISTANCE TRANSPORT MODEL 
FOR DYE ADSORPTION ONTO BAGASSE 
PITH. 

Queen’s Univ., Belfast (Northern Ireland). Dept. of 
Chemical Engineering. 

B. Al Duri, G. McKay, M. S. El Geundi, and M. 
Z. Abdul Wahab. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 487-502, 1990. 11 fig, 
4 tab, 12 ref. 


Descriptors: *Adsorption, *Dyes, ‘*Industrial 
wastes, *Mass transfer, *Mass transport, *Mathe- 
matical analysis, *Model studies, *Sugarcane, 
*Wastewater treatment, *Water reuse, *Water 
treatment, Byproducts, Diffusion, Mathematical 
equations, Resistance. 


Adsorption offers a method of producing a high- 
quality treated water from industrial effluents. The 
adsorption of two dyestuffs, Basic Blue 69 and 
Acid Blue 25, from aqueous solutions onto bagasse 
pith was studied using an agitated batch adsorber. 
A three-resistance mass transfer model, based on 
external mass transport, macropore diffusion, and 
micropore diffusion, was used to predict concen- 
tration versus time decay curves. The predicted 
curves were correlated with experimental data for 
vp to 24 hours in order to determine the three mass 
transport parameters. The branched pore model 
has successfully predicted the present system kinet- 
ics for time periods that extend to equilibrium, 
using constant values of mass transfer parameters 
for wide sorbate concentration ranges. (Creskoff- 


) 
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HYDRAULIC MODELING OF MIXING IN 
WASTEWATER DECHLORINATION BASIN. 
Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 

H. G. Stefan, T. R. Johsnon, H. L. McConnell, C. 
T. Anderson, and D. R. Martenson. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 524-541, 1990. 13 fig, 
7 tab, 7 ref. 


Descriptors: *Basins, “Chlorine, *Hydraulic 
models, *Mixing, *Wastewater treatment, 
*Wastewater treatment facilities, Dyes, Sulfur di- 
oxide, Tracers. 


Flow and mixing in a wastewater dechlorination 
basin are investigated by tracing dye concentra- 
tions in a 1:12 scale sectional model and in a full- 
scale installation. The injection of an SO2 solution 


that neutralizes residual chlorine is simulated by 
dye. Time series measurements of dye concentra- 
tions are obtained in the model and in the full-scale 
basin. Mean dye concentrations and standard devi- 
ations of concentration fluctuations measured 
throughout the model and the full-scale basin com- 
pare favorably. Both show incomplete mixing of 
S$O2 solution and residual chlorine. The model is 
then used to develop a substantially improved 
basin design by relocation of SO2 injection and 
addition of a columnar wall to redistribute the flow 
and create small-scale turbulence. The modifica- 
tions can be implemented without interruption of 
wastewater treatment. The performance of the im- 
proved design is again validated in the full-scale 
operation. The study shows that existing problems 
of mixing and flow processes can be explored and 
corrected efficiently and effectively using a scale 
model. It is recommended that this method be used 
for the study of novel designs before construction. 
(Author’s abstract) 


CAPACITY EXPANSION FOR REGIONAL 
WASTEWATER SYSTEMS. 

National Univ. of Singapore. Dept. of Civil Engi- 
neering. 

S. L. Ong, and B. J. Adams. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 542-560, 1990. 3 fig, 6 
tab, 33 ref. 


Descriptors: *Expansion, *Model studies, *Region- 
al planning, *Wastewater treatment, *Wastewater 
treatment facilities, *Water-carrying capacity, Al- 
gorithms, Mathematical analysis, Mathematical 
equations. 


A simple yet effective approach is presented for 
solving regional wastewater treatment system ca- 
pacity expansion problems. The approach decom- 
poses a model into two levels, upper and lower. 
The lower level treats the subproblems related to 
separate facilities of a regional treatment system. 
These sub-problems are solved independently by 
dynamic programming. The upper level is used to 
coordinate the subproblems in the lower level and 
is updated using a random polyhedron search algo- 
rithm that identifies progressively superior solu- 
tions. Constraints imposed on treatment plant or 
transfer capacities are considered first, and then 
constraints relating to the in-stream quality of the 
receiving water are incorporated. The procedures 
developed are tested in a hypothetical problem 
with seven comunities along a river and its tribu- 
tary. The results obtained indicate that it is eco- 
nomically attractive to consider time-staging of 
capacity whenever possible. It is also observed that 
the model with in-stream quality constraints re- 
quired more computational resources, the amount 
of which is somewhat dependent on the level of in- 
stream quality requirement imposed. However, the 
incremental computational efforts required might 
not be excessive. (Author’s abstract) 
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ITARY SEWERS. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
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ae” Vol. 116, No. 3, p 561-574, 1990. 3 fig, 5 
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Descriptors: *Graphical analysis, *Hydraulic 
design, *Mathematical analysis, *Mathematical 
equations, *Sewer systems, *Wastewater disposal, 
Flow, Velocity. 


A sewer network can be considered to consist of 
manholes (nodes) and pipes (links). Wastewater in 
such a conceptual network is discharged into the 
nodes and transported to a disposal node via a 
system of links. Design of a real sewer network 
involves selection of an appropriate pipe diameter 
and slope combination for every link, so that the 
wastewater can be transported without violating 
specific hydraulic constraints. Selection of a feasi- 
ble diameter with its corresponding slope thus 
forms an important step in the link design of a 
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sewer network. Accordingly, graphs were devel- 
oped based on the concept of feasible diameter set 
for the rapid design of sanitary sewers to aid 
practicing engineers. They were developed for 
various hydraulic criteria, such as full flow and 
best hydraulic cross section, taking into account 
the hydraulic constraints such as velocity and par- 
tial depth of flow. These graphs can be used by 
practicing engineers to perform quick and im- 
proved designs, thereby eliminating any need for 
trial-and-error procedures. Procedures for prepara- 
tion of the graphs are detailed. An illustrative 
example describing the application of design 
graphs is included. (Author’s abstract) 
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SLUDGE FREEZING IN SHALLOW LAYERS. 
Duke Univ., Durham, NC. Dept. of Civil and 
Environmental Engineering. 
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Journal of Environmental rong § — 
JOEEDU, Vol. 116, No. 3, p 646-650, 1 
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Although freezing and thawing sludge as a means 
of sludge conditioning is an effective means for 
sludge dewatering, freeze/thaw has not found 
commercial success. In order to increase the rate 
of freezing and reduce the process time, the freez- 
ing temperature must be quite low, resulting in 
high freezing rates, which are ineffective in sludge 
conditioning. Slow freezing rates are necessary so 
that the growing ice crystals can extract the water 
molecules from around the particles and cause 
particle growth. Sludge can be frozen both slowly 
and efficiently if it is introduced to cold tempera- 
tures in thin layers. Design guidelines were there- 
fore developed for sludge freezing in thin layers as 
an effective means of sludge conditioning. Since 
underwatered sludge is over 95% water, a freezing 
model was verified using water as a surrogate. 
Results indicated that the ice growth is linear for 
thin layers and that the insulating effect of the ice 
is indeed minor. Plotting the ice growth velocity 
vs the temperature showed a linear relationship 
between freezing rate and temperature intersecting 
at 0 deg C as expected. The linearity confirmed the 
validity of the derived model. The significant con- 
clusion of this study is that for thin sludge layers, 
such as might be used in commercial freeze/thaw 
sludge conditioning devices, the freezing velocity 
is only a function of the temperature and the 
convection coefficient, thus simplifying the design. 
(Creskoff-PTT) 
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MODELING FLOW AND MIXING IN SEDI- 
MENTATION TANKS. 

United Technologies Research Center, East Hart- 
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Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116, No. 7, p 895-913, July 1990. 12 
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Numerical results from a computer model for the 
prediction of the neutrally buoyant flow within 
sewage treatment plant settling basins are com- 
pared with results of several new experiments. The 
flow field calculations performed using the k-e 
turbulence model agree well with experiments for 
simple geometries. The quality of the computa- 
tions, however, deteriorates with increasing flow 
complexity. It is argued that the effects of flow 
curvature, which are not included in the standard 
k-e model, are mainly responsible for the differ- 
ences between computation and experiment. The 
results of the calculation of dye transport within 
the basin after pulse injection show that the use of 





low-order numerical models results in predictions 
in which the solution is badly polluted by numeri- 
cal errors. The quality of the prediction of the dye 
concentration field is strongly related to the qual- 
ity of the flow field prediction. The passing time of 
the peak output concentration is well predicted if 
the size of the recirculation region is well predict- 
ed. In all cases, the dye concentration is 


peak 
overpredicted. (Author’s abstract) 
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FOR STORMWATER TREATMENT. 
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B. H. McArthur. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 185-193, 6 ref. 


Descriptors: *Florida, *Regulations, *Storm water, 
*Wastewater treatment, *Wetlands, *Wetlands 
treatment, Ecological effects, Ecosystems, Legisla- 
tion, Storm runoff, Wastewater disposal, Water 
quality management. 


The Florida Department of Regulation (FDER) 
under Chapter 84-79, Laws or Florida, the Warren 
S. Henderson Wetland Protection Act of 1984 and 
Chapters 40D-4 and 17-25 of the Florida Adminis- 
tration Code (FAC) provide for the use of isolated 
wetlands for the treatment of stormwater runoff. 
Wetlands in the past have been used for disposal of 
treated effluent but prior to October 1, 1984 wet- 
lands have not been permitted through the state 
agencies to receive direct discharge of untreated 
stormwater runoff from developments. This con- 
cept allows for the incorporation of isolated wet- 
lands into stormwater management plans and has 
a ye incentive for the preservation of wet- 
ds within a development. It is the intent of this 
concept to show that with proper design, a wet- 
land can be used to treat stormwater runoff by 
natural means without damaging or Ba sone ogg 
altering the existing ecosy 
shown that the addition of austen can help 
ensure the maintenance of existing hydroperiods 
and provide additional nutrients which could in- 
crease the productivity of the wetland. Stabilizing 
the ecosystem can improve wildlife habitat and 
provide an enhancement of the aesthetic value of 
the wetland and the development. This paper dis- 
cusses stormwater treatment in isolated wetlands 
with emphasis on the continuing research in Flori- 
da, and includes: (1) the rules and regulations set 
forth by the State of Florida, (2) detention times 
and the benefits to water quality, (3) sampling 
procedures to insure water quality standards, and 
(4) the design of a pilot project to be used by the 
state to set and check compliance with standards. 
(See also W90-10912) (Lantz-PTT) 
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IN: Wetlands: Concerns and Successes. Proceed- 
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Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 205-214, 2 fig, 
12 ref. 
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The Greenwood Urban Wetland was built to alle- 
viate flooding in a 522-acre drainage basin in Or- 
lando, Florida to pretreat stormwater runoff prior 
to disposal down drainage wells and to use water 
collected in the storage basins for irrigation of an 
adjacent cemetery and park. Vacant city-owned 
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land was excavated to form a series of ponds and a 
bypass stream leading to 5 drainage wells. A 25 to 
30 foot wide littoral zone was established for each 
pond and planted with 10 species of native macro- 
phytes. A riverine flood plain was established in 
the bypass canal consisting of seven species of 
hardwood swamp trees. A 26 acre park with walk- 
ways and bridges built over hydraulic control 
structures was landscaped with 7 species of native 
upland trees. Hydraulic control structures were 
built to maximize storm water detention time. Aer- 
ation devices were established in each pond to 
improve the system’s capacity to assimilate incom- 
ing organic contaminants in the storm water 
runoff. A sediment control device was built up- 
stream of the project to reduce both nutrient and 
solids loading. Skimmers and floatable debris col- 
lectors were installed upstream of the drainage 
well intake structures to control oils and grease 
and floating trash. A 4-ft diameter wet well, intake 
plume and pump station were installed to provide 
irrigation water for adjacent lands. According to 
the trophic state indices the lake exhibited eutro- 
phic to hyper-eutrophic conditions before and 
during construction. After completion of the 
project, lake trophic state indices are in the meso- 
trophic range indicating a preliminary improve- 
ment in surface water quality. (See also W90- 


10912) (Lantz-PTT) 
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The use of wetlands or wet detention ponds for 
stormwater management represents a relatively 
new approach that has been successfully applied in 
recent years to address water quality problems in 
urban areas. Since most systems have been in oper- 
ation for only a few years, questions have been 
raised concerning their long-term performance. It 
has been speculated that once these systems reach 
a state of dynamic equilibrium, nutrient removal 
may decline due to the reduced nutrient uptake of 
a mature ecosystem. A recent study was conducted 
by the Northwest Florida Management District of 
a 255 acre wetland/lake system which has received 
wastewater effluent and storm water discharges for 
over 30 years. Nutrient and pollutant removal rates 
were estimated for a wide range of parameters 
based on concurrent sampling of stormwater in- 
flows, outflows and lake water quality. Long-term 
removal rates for Lake Munson, Florida, com- 
pared favorably with rates reported for relatively 
new facilities. An important conclusion from this 
study is that wet detention systems designed for 
minimum treatment storage capacity and which 
are not properly maintained, will experience signif- 
icant water quality problems due to eutrophication. 
It would be advisable to increase storage capacity 
beyond the point of diminishing returns by either 
deepening the pond or expanding its surface area 
to prevent the pond from being overwhelmed by 
typical storm events as is the case with Lake 
Munson. The average storm event replaces the 
entire wet detention volume in the lake. A better 
design criteria would be to provide twice the 
volume if the average storm event in order to 
reduce the impact of any one storm on pond water 
quality. Drawdowns should also be implemented 
on a periodic basis as part of the over all mainte- 
nance program in order to stabilize bottom sedi- 
ments and reduce the amount of orthophosphorous 
released from the sediments to the water column. 
(See also W90-10912) (Lantz-PTT) 
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Sea Pines Plantation at Hilton Head Island, South 
Carolina has developed an innovative program of 
treated wastewater reuse as part of the island wide 
conservation program. An integral portion of this 
reuse system is a wet weather backup discharge 
system utilizing hydrologically altered natural wet- 
lands. A multiple year pilot study was conducted 
during the period from 1981-1986 to test the effec- 
tiveness of additional assimilation by the wetlands 
as well as the environmental effects of the dis- 
charge. Boggy Gut wetland is a 20 ha marsh that 
was formerly a rice field and more recently was 
undergoing succession to an upland community 
due to island-wide declining groundwater levels. A 
ductile iron distribution pipe was placed across the 
wetland near the upgradient end and three treated 
wastewater flow rates (1,136, 2,460, and 3,786 cu 
m/d) were tested during the pilot study. Influent 
and effluent surface water quality as well as 
groundwater quality around Boggy Gut were 
monitored on a monthly basis. Average percent 
mass removal rates during this period were: five- 
day biochemical oxygen demand -76%, total sus- 
pended solids-86%, total nitrogen-83%, ammonia 
nitrogen-72%, and total phosphorous-62%. A por- 
tion of these losses were attributed to infiltration 
(about 40% of the inflow). Measurements of chlo- 
ride concentrations in monitor wells demonstrated 
the presence of treated wastewater, but no elevat- 
ed levels of nitrates or coliforms were detected. 
Biologically, Boggy Gut has lost invading pine and 
maple trees as a result of the discharge while 
becoming more wetland in character with in- 
creased dominance by sledges, cattails, duckweed, 
and willows. (See also W90-10912) (Author’s ab- 
stract) 
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The Houghton Lake, Michigan wetland treatment 
system has consistently treated < 400,000 cu m/yr 
of secondary municipal wastewater to < 0.1 mg/L 
total phosphorus and < 0.3 mg/L ammonium ni- 
trogen over an 11 year period. Removals have 
averaged 96% for P and 97% for ammonium 
within an area that has increased to 60 ha. Sulfur 
was reduced to natural wetland levels within the 
same area. Species composition shifted to cattail 
(Typha latifolia) and duck weed (Lemna minor), 
and above ground biomass increased by a factor of 
four. Sediment deposition in the duckweed zone 
buries a significant portion of the nutrients. Gasifi- 
cation of nitrogen and sulfur compounds accounts 
for another important fraction. The remainder of 
the added N, S, and P is utilized to construct the 
new expanding biomass. Root biomass decreased in 
the presence of greater nutrient availability, par- 
tially counteracting the above ground increase. 
Denitrification was efficient enough to entirely 
remove nitrate from the wetland waters. The accu- 
mulation of microdetritus and macrophyte litter 
are comparable, and the microdetritus is richer in 
nutrients. Sufficient accumulation occurred after 
ten years to affect water levels by several centime- 
ters. (See also W90-10912) (Author’s abstract) 
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*Industrial wastes, 


The 44th Industrial Waste Conference, held May 
9, 10, and 11, 1989, at Purdue University, West 
Lafayette, Indiana, included 97 technical papers 
and a keynote address. The contributions are divid- 
ed into the following major sections: site remedi- 
ation; toxic and hazardous wastes; biological sys- 
tems (aerobic, anaerobic, and aerobic/anaerobic); 
processes (sorption, membrane, physical/chemical, 
respirometry, volatilization, nitrification/denitrifi- 
cation, product development, and sludge condi- 
tioning); landfills (general and leachate); industrial 
wastes (metal finishing wastes, refinery wastes, 
pulp and paper mill wastes, food and beverage 
wastes, and meatpacking wastes); and laws, regula- 
tions, and training. The keynote address discussed 
the role of the environmental engineer as an expert 
in litigation. This volume includes an index cover- 
ing the last 10 yr of Industrial Waste Conference 
proceedings volumes (35-44). (See W90-10966 thru 
W90-10962) (Rochester-PTT) 
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The goal of the environmental engineer in design- 
ing wastewater treatment facilities is changing 


from removal of ‘pollutants’ or ‘toxicants’ to re- 
moval of ‘toxicity.’ The 1987 Water Quality Act 
contains several provisions that have focused at- 
tention of toxicity removal, including a provision 
for the use of bioassay methods as a means to judge 
treatment system performance. Toxicity Reduction 
Evaluation (TRE) has been conducted at a 
wastewater treatment plant serving a military facil- 
ity involved in munitions handling. The TRE ef- 
forts have followed a six-step process for treatment 
system optimization: (1) identification of available 
information; (2) evaluation of influent waste 
streams; (3) description of existing treatment sys- 
tems; (4) operations analysis; (5) corrective action 
implementation; and (6) follow-up confirmation 
study. Toxicity of this waste stream was highly 
variable and differed between liquid and particu- 
late components. Various engineering studies 
needed to be conducted and equipment modifica- 
tions made to optimize the processing of 
wastewater. The experience with this case demon- 
strated the value of extended pilot scale studies to 
confirm the suitability of proposed toxicity remov- 
al processes. Engineering design should be based 
on a well conducted toxicity identification evalua- 
tion. Treatment plant optimization requires com- 
prehensive operation analysis and a willingness to 
investigate seemingly minor details of existing 
system functioning. Chemical surrogates that cor- 
relate with toxicity should be sought because they 
may make it easier and less expensive to establish 
operating parameters. However, the relationship 
between the surrogate and the toxicity measure 
must be carefully defined. Development of models 
relating toxicity reduction to engineering param- 
eters is urgently needed. (See also W90-10965) 
(Rochester-PTT) 
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Tank truck cleaning is a large industry. Each 
washing generates several hundred gallons of 
water, with varying content and strength of con- 
stituenis. A case history is presented here of the 
design, installation, and operating experience of a 
wastewater treatment system at a tank truck wash- 
ing facility currently operating more than 125 
trucks. The trucks of this company carry a variety 
of liquid products, including liquid eggs, orange 
juice, resins, methylethyl ketone, and methanol. 
The largest volume of shipments is of a urea-based, 
water-soluble plywood resin. The average quantity 
of wastewater created is 300 gallons/truck; the 
peak monthly volume for the whole operation has 
been 168,000 gallons, which is expected to be 
exceeded in the future. A batch treatment system 
was designed using a series of three 9000-gallon 
tanks. Steps in the process include: lowering of pH 
from above 11 to 6-7 using sulfuric acid; addition 
of alum to improve flocculation; settling of the 
sludge; release of treated water to the city sewage 
system; and dewatering of the sludge on a filter 
press. Sludge amounts to 2000 gallons per batch, or 
22% by volume; this results in about 250 pounds of 
cake per 9000-gallon batch treated. Good oper- 
ation requires that free oil be removed from the 
wash water prior to chemical treatment; it is most 
important that as much free product be drained 
from each tanker as possible before beginning the 
washing step. (See also W90-10965) (Rochester- 
PTT 
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The primary goal in the design of biological 
wastewater treatment facilities for priority pollut- 
ants should be to achieve maximum biodegradabi- 
lity. This study investigated the priority pollutants 
toluene, benzene, and 2,4,6-trichlorophenol, all of 
which exhibited significant biodegradation with 
rapid acclimation. The study aimed to evaluate the 
consequences of an unpredicted, uncontrolled re- 
lease of a priority pollutant into the rotating bio- 
logical contactor (RBC) and the sequencing batch 
reactor (SBR) systems. Other objectives involved 
evaluating the changes in effluent quality for each 
system, comparing the impacts of both chlorinated 
and non-chlorinated organic compounds, and de- 
termining the ‘abusiveness’ of the shocks on sus- 
pended growth and fixed film reactors. In 24-hr 
effluent samples, the sequencing batch reactor 
system was not affected in terms of BOD or COD 
concentrations by any of the shocks. In a 24-hr 
treatment cycle, complete ammonia removal was 
achieved under all shock and base conditions in the 
SBRs. The ammonia was completely removed 
from the SBRs within 12 hr (except for one shock 
in which removal occurred between 13 and 23 hr). 
The RBC effluent was of high quality 24-hr after 
all baseline and shock loadings. Two to 6 hr after 
the chlorinated shocks, the effluent COD concen- 
tration was above 200 mg/L. After 12 hr, the 
effluent quality improved to better than 75% re- 
moval of the peak shock load concentrations. Only 
chlorinated compounds affected the first and third 
stages of the RBC in terms of COD removal 
efficiency 2-6 hr after shock loading. Two to 6 hr 
after the chlorinated shocks, there was an attenu- 
ation in nitrate formation and ammonia reduction 
in the RBC system. This indicates a suppression in 
the system’s nitrification process, yet the system 
recovered within 24 hr. Overall, the SBR system 
handled the shocks better than the RBC. At no 
time (because of the 24-hr detention time) did poor 
quality effluent leave the SBR system. With a 
hydraulic residence time under 24 hr, the RBC 
allowed effluent to leave the system with high 
organic and ammonia concentrations. (See also 
W90-10965) (Rochester-PTT) 
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Little information is available concerning the ef- 
fects of potentially inhibitory materials on en- 
hanced biological P removal. The study assessed 
the feasibility of establishing and maintaining en- 
hanced biological P removal while treating 
wastewater containing pentachlorophenol (PCP) 
in a sequencing batch reactor (SBR) system under 
different operating strategies. It was observed that 
enhanced biological P removal may occur in a 
SBR system operating on an 8-hr cycle with rapid 
feed addition with mixing (control strategy I) and 
in the presence of low concentrations of PCP. 





However, the process is unreliable and may cease 
at any time. Enhanced biological P removal also 
may be observed in SBR systems operating on 12- 
hr cycles with either control strategy I or with 
feed added slowly over a 2-hr period (control 
strategy II). Such processes appear to be reliable at 
influent PCP concentrations up to 1.0 mg/L, but 
process failure may occur at influent PCP concen- 
trations of 5.0 mg/L or greater. In the presence of 
PCP, control strategy I provides a more stable 
operation for biological P removal than does con- 
trol strategy II. (See also W90-10965) (Rochester- 
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CAPTOR DESIGN CONSIDERATIONS: CAR- 
BONACEOUS BOD APPLICATIONS. 

Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

C. E. Tharp, S. Bhattacharya, and A. Safferman. 
IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 149-159, 4 fig, 3 tab, 8 ref. 


Descriptors: *Aeration, *Biological oxygen 
demand, ‘*Biological wastewater treatment, 
*Captor, *Wastewater treatment, Carbonaceous 
wastewaters, Design criteria, Ohio, Performance 
evaluation, Pilot plants. 


Captor was conceived and designed to offer high- 
rate biological treatment of carbonaceous 
wastewaters using reticulated foam biosupport 
media circulated and retained in the aeration basin. 
The basic concept of Captor is to increase the 
population of microorganisms available for the 
conversion or destruction of BOD using fixed-film 
and suspended growth organisms. A_ pilot-scale 
study was conducted at the USEPA Test and 
Evaluation facility in Cincinnati, Ohio, to evalua- 
tion Captor for carbonaceous BOD removal in 
high-rate treatment systems. The study investigat- 
ed several aspects, including: low pad solids, 
excess wear of Captor media, pad geometry and 
specifications, low solids concentration in waste 
sludge, pad cleaner design, optimum utilization of 
media, volatile fraction of solids contained the 
captor pads, distribution of pads in the pad zone, 
dissolved oxygen profiles, use of an airlift to feed a 
mechanical pad cleaner, total suspended solids 
changes during passage through Captor, volatile 
suspended solids changes during passage through 
Captor, and BOD value changes during passage 
through Captor. The study was quite successful in 
assisting in the overall development of the Captor 
process. Mechanical design and operating modes 
could be optimized based on the information ob- 
tained. Based on this work, the following criteria 
were identified: BOD loading rate of 100-300/1000 
cf/day; operate fixed pad bed (60-70 pads/L); uti- 
lize approximately 200 mg/pad, i.e., 12,000-14,000 
mg/MLSS/L; minimum detention time of 1-2 hr; 
follow second-stage activated sludge zone; use cen- 
trifugal pump cleaner; and use airlift recirculation 
internally. (See also W90-10965) (Rochester-PTT) 
W90-10981 


TREATMENT OF AN ORGANICALLY CON- 
TAMINATED SOIL IN ACTIVATED SLUDGE 
SEQUENCING BATCH REACTORS. 

Dames and Moore, Cincinnati, OH. 

J. P. Carmichael, and J. Rickabaugh. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
_— Florida. 1990. p 161-173, 13 fig, 7 tab, 17 
ref. 


Descriptors: *Activated sludge process, *Biologi- 
cal wastewater treatment, *Cleanup, *Sequencing 
batch reactors, *Soil contamination, *Wastewater 
treatment, Chlorinated hydrocarbons, Hazardous 
materials, Organic compounds, Performance eval- 
uation. 


Studies have shown that acclimated activated 
sludge microorganisms can metabolize complex or- 
ganics in aqueous waste streams. The effect of 
organic chemical concentration levels of a con- 
taminated soil placed directly into a sequencing 
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batch reactor (SBR) system for 6 wk was studied. 
The experiment was conducted in four phases, 
with information from one phase used as a guide 
for operations in subsequent phases. The soil used 
came from waste pits at a hazardous material recy- 
cling site in Hamilton, Ohio, and included at least 
11 contaminants, including: 1.3,/1,4-dichloroben- 
zene (36.3 mg/kg), 1,2-dichlorobenzene (23.2 mg/ 
kg), 1,3,5-trichlorobenzene (2.2 mg/kg), hexachlor- 
obutadiene (2.2 mg/kg), 1,2,3-trichlorobenzene (2.2 
mg/kg), hexachlorobenzene (20.1 mg/kg), aldrin, 
(2.1 mg/kg), heptachlor (2.9 mg/kg), dieldrin (1.0 
mg/kg), and endrin (6.0 mg/kg). Six different SBR 
contents were employed: SBR1, 10% soil with 
active biomass; SBR2, 0% soil, biological control; 
SBR3, 10% soil with active biomass, SBR4, 5% 
soil with active biomass; SBR5, 5% soil with 
active biomass; SBR5, 5% soil with active biomass; 
and SBR6, 10% soil with no biomass, soil control. 
SBR1 and SBR3 produced similar overall changes 
in chemical compounds. Nine compounds showed 
similar changes, with the exception being endrin; 
no explanation is offered for why similar reactors 
produced different results with this compound. 
Only 5/11 compounds exhibited overall reduction 
in concentration levels after 6 wk of SBR oper- 
ation. An increase in some chlorinated hydrocar- 
bon concentrations was observed; this may have 
been due to dechlorination of some of the more 
complex halogenated hydrocarbons in the system. 
Some compounds decreased in the soil control 
reactor as well. The SBR system performed well, 
with no evidence of system stress. Pretreatment of 
the effluent may be required so that output from 
the SBR meets discharge requirements. (See also 
W90-10965) (Rochester-PTT) 

W90-10982 


IMAGE ANALYSIS OF BIOMASS IMMOBI- 
LIZED ON MICRO-CARRIERS. 

Toronto Univ. (Ontario). Dept. of Civil Engineer- 
ing. 


4 
P. R. Senthilnathan, D. H. Li, and J. J. 
Ganczarczyk. 
IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 175-181, 5 fig, 1 tab, 7 ref. 


Descriptors: *Activated sludge process, *Biologi- 
cal wastewater treatment, *Microscopy, 
*Wastewater treatment, Biofilms, Biomass, Data 
acquisition, Geometry, Image analysis, Micro-car- 
riers. 


Micro-carriers in activated sludge systems provide 
a significant surface area (10,000-100,000 sq m/cu 
m of the carriers) for the formation of biofilm, thus 
aiding in retaining a high concentration of biomass 
in the reactors. The present study aimed to devel- 
op an effective method for differentiating attached 
biomass from non-attached biomass by means of 
image analysis and to demonstrate the proposed 
method for selected activated sludge systems con- 
taining activated carbon micro-carriers. A Bausch 
and Lomb Omnicon 3000 Image Analysis System 
was used to measure various characteristic dimen- 
sions of carriers and flocs in four laboratory con- 
tinuous reactors of 6 L working volume operating 
with either phenol or glucose as a sole carbon 
source. The following forms of biomass were ob- 
served: (1) carrier particles coated with biofilm; (2) 
smaller carrier particles (< 40 micron) entrapped 
in the biofloc of relatively larger size; (3) carrier 
particles free of biofilm; and (4) biofloc free of 
carriers. Surface characteristics of carrier particles 
and the type of substrates affect the ability of the 
microorganisms to form biofilm. Rough and 
porous surfaces tend to hold more biofilm com- 
pared to smooth surfaces. The mean biofilm thick- 
ness can be estimated conveniently from the two- 
dimensional image according to the proposed trap- 
ezoid formula. For the estimation of the amount of 
biomass immobilized on microcarriers, it is recom- 
mended that either sector of a sphere or an ellip- 
soid be assumed as the characteristic shape of 
micro-carriers. (See also W90-10965) (Rochester- 


PTT) 
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KINETIC ANALYSIS OF ROTATING BIOLOG- 
ICAL CONTACTORS TREATING HIGH 
STRENGTH WASTES. 

Kuwait Univ., Safat. Dept. of Civil Engineering. 
M. F. Hamoda, and F. Wilson. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 183-190, 7 fig, 3 tab, 25 ref. 


Descriptors: *Biological wastewater treatment, 
*Food-processing wastes, *Kinetics, *Model stud- 
ies, *Rotating biological contactors, *Wastewater 
treatment, Biological oxygen demand, Chemical 
oxygen demand, Industrial wastewater, Organic 
carbon, Performance evaluation. 


A number of models have been used to describe 
the rotating biological contactor (RBC) process. 
Published analyses recognize that incorporation of 
mass transfer limitations, substrate diffusion, and 
oxygen diffusion with biochemical reactions is re- 
quired in formulation of RBC kinetic models. An 
analytical approach was employed here to describe 
process performance and formulate design relation- 
ships for treatment of a high-strength food pickle 
waste. Special features of the study were the very 
high concentrations of input to the process (60,000- 
125,000 mg/L BOD, 75,000-90,000 mg/L COD, 
and 46,000-70,000 mg/L total organic carbon 
(TOC)). Each RBC unit were 6-1 PC troughs di- 
vided into 5 equal-volume compartments by baffles 
with weir notches to allow serpentine flow 
through the tank. TOC and BOD showed consist- 
ent relationships to both the influent and the efflu- 
ent of the RBC process, indicating the value of 
TOC measurements for kinetic analysis. High sub- 
strate removal rates were obtained at moderate 
removal __ efficiencies when high-strength 
wastewater was treated. A two-phase linear rela- 
tionship was observed between influent and efflu- 
ent substrate concentrations, with decreased effi- 
ciency obtained as the organic loading rate in- 
creased above 7 g TOC/sq m/day. Similarly, a 
two-phase relationship was apparent between the 
substrate removal rate and the substrate concentra- 
tion. The reaction order changed from first to 
approximately zero order with increasing loading 
rates above 7 g TOC/sq m/day, indicating the 
influence of mass transfer limitations due to over- 
growth of the biofilm. A kinetic model based on 
the specific organic loading concept was able to 
describe process performance at loading rates up to 
40 g TOC/sq m/day. (See also W90-10965) (Roch- 
ester-PTT) 
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SIMULATION STUDIES OF THE TRANSIENT 
RESPONSE OF ACTIVATED SLUDGE SYS- 
TEMS TO BIODEGRADABLE INHIBITORY 
SHOCK LOADS. 

RMT, Inc., Greenville, SC. 

I. Santiago, and C. P. L. Grady. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 191-198, 6 fig, 4 tab, 17 ref. 


Descriptors: *Activated sludge process, *Model 
studies, *Shock loads, *Simulation, *Wastewater 
treatment, Biological treatment, Continuous stirred 
tank reactors, Plug flow reactors, Toxicity. 


The best way to protect activated sludge systems 
against inhibitory shock loadings is a matter of 
controversy. A simulation study compared the per- 
formance of completely mixed and plug flow acti- 
vated sludge systems when subjected to shock 
loads of inhibitory organic matter. The completely 
mixed activated sludge process was modeled as a 
single continuous stirred tank reactor (CSTR) with 
cell recycle; the plug flow reactor (PFR) was 
modeled as six equal-volume CSTRs in series, with 
all cell recycle and all feed entering the first tank 
because that configuration well represented the 
hydraulic regime found in most full-scale ‘plug 
flow’ systems. With respect to the discharge of an 
inhibitory substrate following a step change in its 
influent concentration, activated sludge systems 
with CSTRs are better than those with PFRs only 
when the inhibition is very severe. With respect to 
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the discharge of biogenic substrate following a step 
change in the influent concentration of an inhibito- 
ry substrate, mixed inhibitors have the worst effect 
and competitive inhibitors have the least effect. 
CSTRs are better than PFRs for severe inhibition, 
but PFRs are better for mild inhibition. Increases 
in the solids retention time have a stronger effect 
than increases in the hydraulic retention time in 
minimizing the impact of shock loads of inhibitory 
compounds. PFRs can be used in more situations 
than is commonly thought. (See also W90-10965) 
(Rochester-PTT) 

W90-10985 


ANAEROBIC FILTER TREATMENT OF 
DAIRY WASTEWATER AT LOW TEMPERA- 


TURES. 

Regina Univ. (Saskatchewan). Faculty of Engi- 
neering. 

T. Viraraghavan, and S. R. Kikkeri. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 199-208, 5 fig, 7 tab, 21 ref. 


Descriptors: *Anaerobic 
wastewater treatment, *Food-processing wastes, 
*Wastewater treatment, Biological oxygen 
demand, Chemical oxygen demand, Comparison 
studies, Dairy industry, Detergents, Methane, Re- 
tention time, Suspended solids, Temperature, Trac- 
ers. 


filters, *Biological 


Dairy wastes usually are dilutions of milk or milk 
products, together with detergents, sanitizers, lu- 
bricants, chemicals from boilers, and washings 
from tank trucks. The strength of the wastes varies 
widely. The present study aimed to evaluate the 
performance of anaerobic filters operating at 12.5, 
21, and 30 C treating dairy wastewater, especially 
to determine the effect of low temperature under 
different hydraulic retention times (HRTs); the 
effect of temperature (21 vs 30 C) on start-up of 
these anaerobic filters also was investigated. The 
performance of the anaerobic filters under continu- 
ous operating conditions was assess in terms of 
efficiency of removal of various parameters such as 
BOD, COD, and suspended solids (SS). Volatile 
acids (VA) and methane (CH4) production also 
were examined. The wastewater was collected 
from a dairy producing milk and cream; it was 
analyzed for COD and pH and these parameters 
were adjusted to 4000 mg/L and 7.0, respectively. 
COD removal efficiencies of all the reactors 
during start-up decreased by 20-25% when the 
reactor was subjected to a shock load of 2.5 times 
the normal strength and pH 5.8. The reactors took 
about 10 wk to recover. When the reactors were 
subjected to an overload of 1.5 times the average 
strength and pH 6.8 during start-up, COD removal 
efficiency dropped to 6-8% in reactors at 12.5 C 
and 21 C and 14% in the reactor running at 30 C. 
COD removal during start-up was 5-6% more at 
30 C than at 21 C. During steady-state operation, 
removal of COD in all reactors decreased with a 
decrease in temperature and HRT. Removals of SS 
decreased with a decrease in temperature and 
HRT. Maximum CH4 production occurred at 30 C 
and 6 days HRT; minimum gas production oc- 
curred at 12.5 C and 1 day HRT. The methane 
content of the biogas was highest at the lowest 
temperature. Tracer studies showed that short cir- 
cuiting was occurring in all the reactors. Solids 
accumulation per unit weight of influent COD was 
least in the reactor at 30 C. (See also W90-10965) 
(Rochester-PTT) 
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START-UP AND PERFORMANCE TESTING 
OF A FULL SCALE UASB ANAEROBIC 
WASTEWATER TREATMENT FACILITY. 
Paques Lavalin, Willowdale, Ontario, Canada M2J 
5A6. 

D. Z. Maat, and S. S. Gorur. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 209-214, 7 fig, 2 tab, 4 ref. 


Descriptors: *Anaerobic digestion, *Food-process- 
ing wastes, *Wastewater treatment, Biological 


oxygen demand, Biological wastewater treatment, 
Coagulation, Flocculation, Flotation, Missouri, 
=e water, Performance evaluation, Pretreatment 

ded solids, Upflow anaero- 
bic sludge blanket process. 





Anaerobic wastewater treatment using high rate 
digesters, namely the upflow anaerobic sludge 
blanket (UASB) process, is rapidly becoming the 
choice of industry for organic reduction to meet 
governmental discharge criteria for effluent. A 
full-scale BIOPAQ USAB system has been operat- 
ing at the Taystee Baking Company’s plant in 
North Kansas City, Missouri, since July 1988. The 
complete wastewater treatment facility includes 
dissolved air flotation (DAF) clarification pretreat- 
ment followed by anaerobic treatment by the two- 
stage BIOPAQ system. Operation of the facility 
from July 1988 (start-up) through April 1989 is 
summarized here. The BIOPAQ facility at Taystee 
Baking Company enjoyed a successful start-up fol- 
lowed by steady operation, with the discharged 
effluent meeting the required criteria (BOD < 500 
mg/L, total suspended solids < 500 mg/L, and 
fats, oil and grease (FOG) < 100 mg/L). Process 
upsets were experienced, however, due to inad- 
equate pretreatment of FOG in the incoming 
wastewater. Extensive polymer trials revealed a 
two-component system (coagulant plus anionic 
polymer) was necessary to induce flocculation and 
flotation of the FOG-rich influent. With FOG 
levels reduced to < 50 mg/L out of the DAF, the 
UASB operates optimally and effluent discharged 
from the BIOPAQ facility to the city sewer is well 
within the discharge criteria. The importance of 
proper pretreatment prior to anaerobic post treat- 
ment cannot be overstated. A well conditioned 
wastewater allows optimal biological activity and 
concomitantly maximum organic removal. Poor 
pretreatment will result in at best an inefficient 
process and at worst a process failure. (See also 
'W90-10965) (Rochester-PTT) 
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TREATMENT OF CANE SUGAR MILL 
WASTEWATER IN UPFLOW ANAEROBIC 
SLUDGE BLANKET (UASB) REACTORS. 
Malnad Coll. of Engineering, Hassan (India). Dept. 
of Civil Engineering. 

D. L. Manjunath, I. Mehrotra, and R. P. Mathur. 
IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 215-223, 16 fig, 4 tab, 3 ref. 


Descriptors: *Anaerobic digestion, 
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*Sugarcane, *Wastewater treatment, Biological 
oxygen demand, Chemical oxygen demand, India, 
Performance evaluation, Seasonal variation, 
Sludge, Upflow anaerobic sludge blanket process. 


*Biological 


High-BOD wastewaters from cane sugar mills are 
among the major pollutants of water bodies in 
India. The seasonal nature of the industry is not 
conducive to treatment by conventional biological 
treatment methods. The treatment of sugar indus- 
try wastes using upflow anaerobic sludge blanket 
(UASB) reactors was investigated. Laboratory 
work was undertaken to determine: (1) the load- 
ings that could be applied satisfactorily, (2) per- 
formance of the reactors under various combina- 
tions of loadings, and (3) the effect of loading on 
quality of sludge. Continuous flow experiments 
were conducted at liquid temperature of 30 +/-1 
C in three identical reactors of 11.4-L capacity. 
Cane sugar molasses, urea, and ammonium phos- 
phate were dissolved in tap water to prepare the 
feed. COD removal above 90%, accompanied by 
large quantities of methane production, can be 
achieved at high loading rates while treating cane 
sugar mill effluents in UASB reactors. Hydraulic 
loading rates should be related to 4-6 hr hydraulic 
residence time (i.e., 4-6 cu m/cu m of reactor 
volume per day). Sludge loading rates up to 1.25 
kg COD/kg volatile suspended solids/day are pos- 
sible and a stable digestion environment can be 
maintained. Granulation of sludge is possible only 
at loadings above 5 kg COD/cu m/day. At low 
loadings, adequate mixing of digester contents does 
not take place and sludge growth will be affected. 
Organic loading rate depends on sludge holdup, 
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age, and nature of sludge. Excessive loadings are 
detrimental to sludge growth. The treated effluent 
retains about 80% of the input nitrogen, necessitat- 
ing effluent polishing. (See also W90-10965) 
(Rochester-PTT) 
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FATTY ACID DEGRADATION AS A TOOL TO 
MONITOR ANAEROBIC SLUDGE ACTIVITY 
AND TOXICITY. 

Michigan Biotechnology Inst., Lansing. 

W. M. Wu, R. F. Hickey, L. Bhatnagar, M. K. 
Jain, and J. G. Zeikus. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 225-233, 4 fig, 3 tab, 28 ref. 


Descriptors: *Anaerobic digestion, *Biological 
wastewater treatment, *Fatty acids, *Industrial 
wastewater, *Monitoring, *Wastewater treatment, 
Chlorinated hydrocarbons, Chlorophenols, Feasi- 
bility studies, Microorganisms, Shock loads. 


An essential step in evaluating the feasibility of 
anaerobic treatment for industrial wastewaters that 
contains potentially toxic or inhibitory materials is 
determination of the activity levels of anaerobic 
biomass in the presence of these compounds. A 
modified assay that uses methane production and 
fatty acid degradation rates to measure the level of 
inhibition of these trophic groups has been devel- 
oped. This method was applied to the evaluation of 
the toxicity of various chlorophenols and the feasi- 
bility of treating an industrial wastewater. To more 
thoroughly understand which trophic groups of 
microorganisms are more severely inhibited by a 
particular compound or waste requires a separate 
assay during which specific fatty acid degradation 
rates are monitored. Ideally, these tests should be 
conducted at concentrations of toxicant or 
wastewater that produce 30-50% inhibition during 
the screening assays. Syntrophic propionate de- 
graders are the most sensitive organisms in either 
the methanogenic or the syntrophic groups in rela- 
tion to inhibition induced by chlorophenols. Ace- 
totrophic methanogens are somewhat more sensi- 
tive than the syntrophic butyrate degraders. No 
conclusion can be drawn concerning the hydro- 
gen-using methanogens without a separate assay. 
The toxicity of chlorophenols generally increases 
as the number of Cl substitutions increases. The 
relative level of toxicity caused by chlorine substi- 
tutions follows the trend of meta > para >> 
ortho. (See also W90-10965) (Rochester-PTT) 
W90-10989 


STUDY OF ANAEROBIC SEQUENCING 
BATCH REACTORS FOR THE TREATMENT 
OF SOLUBLE WASTES. 

National Research Council of Canada, Ottawa 
(Ontario). Div. of Biological Sciences. 

W. A. Sanchez, K. Kennedy, M. F. Hamoda, and 
R. L. Droste. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
fed Florida. 1990. p 235-246, 17 fig, 3 tab, 14 
ref. 


Descriptors: *Anaerobic digestion, *Biological 
wastewater treatment, *Sequencing batch reactors, 
*Wastewater treatment, Chemical oxygen demand, 
Performance evaluation, Process control, Sludge 
bed. 


Sequencing batch reactor (SBR) technology has 
been applied only to aerobic biological processes. 
The application of SBR technology to anaerobic 
treatment is of interest due to its inherent oper- 
ational flexibility. Important potential advantages 
of SBR include: the ability to handle periodic 
flows, the possibility of taking tanks on and off line 
to meet ‘short-term or seasonal variations, the abili- 
ty to periodically change environmental conditions 
in biological reactors in a controlled manner, and 
the ability to better ensure biomass retention, be- 
cause supernatant withdrawal occurs in nearly 
ideal quiescent conditions. A study was conducted 
with the aim of (1) determining basic operational 





characteristics of SBRs; (2) assessing treatability of 
soluble degradable wastes; (3) assessing the effect 
of varying fill and react periods on treatment effi- 
ciency; and (4) examining the effects of operational 
parameters on sludge bed granularity. Laboratory- 
scale SBRs were able to treat medium-strength 
organic substrates at organic loadings of up to 9 g 
COD/L/day with soluble COD removal efficien- 
cies above 80%. Removal efficiencies were affect- 
ed significantly by the operating strategy of a 
reactor at high organic loadings (above 9 g COD/ 
L/day). Low fill to react (F/R) ratios resulted in 
overall treatment efficiency reductions in excess of 
25% for a same cycle organic loading. The specific 
organic loading during the fill period should be a 
critical design parameter for anaerobic SBR proc- 
esses. A maximum fill loading of 1 g COD/g 
volatile suspended solids/day is recommended at 
an operating temperature of 35 C for degradable 
soluble wastes. Sludge bed granularity can be 
maintained under sequential batch operation. Set- 
tleability of sludge bed granules improved with 
time of operation in most reactors. Once bed gran- 
ularity is lost SBR operation did not result in 
restoration of granularity. SBRs can withstand sig- 
nificant decreases in bed granularity with minimum 
biomass loss for extended periods of time (> 2 
mo). A decrease in sludge bed granularity was not 
accompanied by a decrease in biomass activity at 
low specific organic loadings. (See also W90- 
10965) (Rochester-PTT) 
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HYDROGEN AND CARBON MONOXIDE AS 
EARLY WARNING INDICATORS OF TOXIC 
UPSETS IN ANAEROBIC DIGESTION. 
Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 

E. Giraldo, K. Norgren, M. S. Switzenbaum, and 
R. F. Hickey. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 247-256, 12 fig, 3 tab, 25 
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Control Project Number 87-01. 


Descriptors: *Anaerobic digestion, *Biological 
wastewater treatment, *Shock loads, *Wastewater 
treatment, Bromoethanesulfonic acid, Cadmium, 
Carbon monoxides, Copper, Formaldehyde, Heavy 
metals, Hydrogen, Monitoring, Nickel, Organic 
compounds, Statistics, Toxicity, Waste activated 
sludge, Zinc. 


One of the principal causes of process upsets in 
anaerobic digestion is toxic substances (e.g., heavy 
metals and some organics). The possibility of using 
the trace gases carbon monoxide and hydrogen as 
indicators of toxic upsets in the anaerobic digestion 
of a soluble substrate was studied. Results of batch 
inhibition studies on anaerobic digestion of a solu- 
ble substrate, sucrose, and a particulate substrate, 
waste activated sludge (WAS) are compared. The 
effects of Cu, Zn, Ni, and Cd, and the organics 
formaldehyde and bromoethanesulfonic acid (BES) 
on the process were tested. Carbon monoxide 
showed potential as an early warning indicator of 
toxic upsets generated by heavy metals. Statistics 
might be used to give a clear criterion for distinc- 
tion between natural variations and variation gen- 
erated by toxicity. The time necessary for carbon 
monoxide to achieve statistically significant levels 
is 4-6 hr, depending on the system. The methano- 
genic population of the present systems seemed to 
be more resistant than the non-methanogenic popu- 
lation to toxicity generated by heavy metals. A 
selective inhibition pattern was clearly seen. Selec- 
tive inhibition might help explain the failure of 
conventional indicators such as volatile fatty acids 
or alkalinity for the successful operation of anaero- 
bic digesters subject to toxic inhibition. Hydrogen 
did not show a statistically significant response 
capable of distinguishing between natural vari- 
ations and toxicity-induced variations under condi- 
tions of low toxic inhibition of methane production 
by heavy metals. The present data are based on 
batch assays and may not represent realistically the 
behavior of the trace gases under continuous flow 
applications of anaerobic digestion. Nevertheless, 
the results are encouraging, and study of the toxic 
events with other reactor configurations and real- 
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world systems is recommended. (See also W90- 
10965) (Rochester-PTT) 
W90-10991 


ANAEROBIC TRICKLING FILTERS: A NEW 
TREATMENT POTENTIAL. 
Kansas Univ., Lawrence. Dept. of Civil Engineer- 


ing. 

C. D. Adams, and R. E. McKinney. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 257-264, 7 fig, 2 tab, 5 ref. 
Descriptors: *Anaerobic digestion, *Biological 
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*Wastewater treatment, Bacteria, Chemical 
oxygen demand, Industrial wastewater, Methane, 
Performance evaluation, Respiration. 


A recent study showed that a partially submerged, 
fixed media bioreactor gave better treatment of 
industrial wastes than a completely submerged 
system. With this in mind, the potential of an 
anaerobic trickling filter was considered for reten- 
tion of bacteria and providing good contact be- 
tween the wastewaters and the bacteria. A labora- 
tory study was performed to examine the charac- 
teristics of anaerobic trickling filters as a new type 
of anaerobic bioreactor for treating organic indus- 
trial wastewaters. Three laboratory anaerobic 
trickling filters were constructed, using crossflow 
fabric media, porous rock media, and polypropyl- 
ene pall ring media. Sodium butyrate was used as 
the soluble organic substrate, with added nutrients 
and trace metals. Operation in the trickling filter 
mode resulted in strong microbial attachment to 
the three media. Initial operation in the submerged 
media mode allowed the microbes to accumulate, 
but drawing down the liquid indicated that the 
microbes were not strongly attached to the media. 
Of the three media, the crossflow fabric gave the 
best retention, as indicated by the rate of initial 
methane production. The bioreactors went from 
incomplete metabolism in 24 hr to just complete 
metabolism in 24 hr to even shorter times. The 
shortest time for complete metabolism with 6.9 g/d 
COD was 12 hr in the crossflow fabric media and 
the porous rock media bioreactors. As synthesis 
reached a maximum, endogenous respiration began 
to become a factor. Endogenous respiration de- 
creased the active microbial mass in proportion to 
the microbial retention time. Batch feeding provid- 
ed a better effluent quality than continuous feeding 
at the same COD feeding rate in g/d, but not in 
concentration. Based on the limited data obtained 
here, it appears that a sequencing batch-fed reactor 
would be the best system to use. The potential of 
anaerobic trickling filters in wastewater treatment 
definitely was demonstrated. (See also W90-10965) 
(Rochester-PTT) 

W90-10992 


SULFIDE INHIBITION OF PROPIONATE 
UTILIZATION IN ANAEROBIC TREATMENT 
OF LACTATE AND ACETATE. 

Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering. 

D. M. McCartney, T. Marstaller, D. M. Heinrichs, 
and J. A. Oleszkiewicz. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 265-270, 7 fig, 15 ref. 


Descriptors: *Acetates, *Anaerobic digestion, *Bi- 
ological wastewater treatment, *Inhibition, *Lac- 
tates, *Shock loads, *Sulfides, *Wastewater treat- 
ment, Food-processing wastes, Hydrogen ion con- 
centration, Industrial wastewater, Metabolism, 
Methane bacteria, Propionates, Toxicity. 


An experiment was conducted on the question of 
inhibition of methane-producing bacteria (MPB) 
and sulfate-reducing bacteria (SRB) by sulfide. 
Thirty batch reactors operating at various sulfide 
concentrations and two pH levels were employed 
to treat lactate and acetate. The two pH levels (7 
and 8) were chosen to cause various ratios of un- 
ionized sulfide (gaseous H2S) and total sulfide 
(TS). Lactate utilization was virtually unaffected 


by TS concentration up to 1060 mg/L and H2S up 
to 320 mg/L. Acetate utilization proceeded as a 
zero-order reaction and was inhibited in propor- 
tion to the un-ionized H2S and was totally inde- 
pendent of TS, provided H2S was below 80 mg/L. 
Acetate utilization proceeded without any reduc- 
tion of sulfate. Propionate started accumulating in 
all samples at H2S concentration above 112 mg/L. 
The accumulation was much more rapid in the 
lower-pH reactors. A direct relationship between 
decreased sulfate reduction and propionate reduc- 
tion was observed. This, combined with full meth- 
ane generation from available carbon whether sul- 
fate reduction occurred or not (i.e., where sulfides 
were not inhibiting), indicates that the SRB are 
using H2 as the energy source. Therefore, SRB are 
crucial to maintenance of propionate degradation. 
(See also W90-10965) (Rochester-PTT) 

W90-10993 


SUPPLEMENTED KRAFT CONDENSATE 
TREATMENT IN HIGH RATE ANAEROBIC 
PROCESSES. 

Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering. 

H. M. Poggi, R. Hernandez, N. Rinderknecht, and 
J. F. Calzada. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 271-277, 6 fig, 5 tab, 18 ref. 


Descriptors: *Anaerobic digestion, *Biological 
wastewater treatment, *Industrial wastewater, 
*Pulp wastes, *Wastewater treatment, Activated 
carbon, Anaerobic filters, Anaerobic fluidized bed 
process, Comparison studies, Methanogenesis, Per- 
formance evaluation, Upflow sludge blanket reac- 
tors. 


Pulp and paper production, at 100 million cu m/yr 
of discharges, are second only to sugar production 
as sources of industrial wastewater in Mexico. A 
study was instituted to assess the anaerobic treat- 
ability of kraft condensate (KC), kraft bleaching 
effluent, and whitewater from paper-making ma- 
chines. Results of employing high-rate anaerobic 
processes in KC treatment a reported, including 
the effect of nutrient supplementation of KC on 
anaerobic process performance and a comparison 
of three processes fed with nutrient-enriched KC 
(downflow anaerobic filter (DANFLOW), hybrid 
upflow anaerobic sludge blanket (HUASB), and 
anaerobic fluidized bed reactor (ANFBED)). The 
results confirm the feasibility of treating diluted 
KC from pulp manufacture with high-rate anaero- 
bic processes. The nutrient and trace element en- 
richment of the feed seems to benefit process per- 
formance, leading to high biogas activities, reason- 
able methane contents in biogas, and better stabili- 
ty of the methanogenic regime. Relative perform- 
ances of the three reactors using supplemented KC 
were ANFBED > DANFIL > HUASSB for or- 
ganic load removal and biogas productivity; 
ANFBED > HUASB = DANFIL for process 
intensity; and DANFIL > ANFBED > HUASB 
for ease operation. Methanogenic regimen stability 
was reasonable and similar for all the systems. 
Based on the overall results, ANFBED was 
judged the most promising configuration. The su- 
perior performance of ANFBED could be related 
to the use of granulated activated carbon as 
medium support. (See also W90-10965) (Rochester- 


W90-10994 


TREATING ELECTROPLATING 
WASTEWATER USING AN ANAEROBIC 
FILTER. 

Simcoe Engineering Group Ltd., Pickering (On- 
tario). 

M. J. Gundry, J. G. Henry, and D. Prasad. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 279-285, 4 fig, 6 tab, 21 ref. 


Descriptors: *Anaerobic filters, *Biological 
wastewater treatment, *Electroplating wastes, *In- 
dustrial wastewater, *Metal-finishing wastes, *Pre- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


treatment of wastewater, *Wastewater treatment, 
Electroplating, Heavy metals, Methane bacteria, 
Nickel, Organic carbon, Precipitation, Sulfur bac- 
teria. 


Pretreatment of electroplating wastewaters is es- 
sential to reduce their impact on wastewater treat- 
ment plants. Biological reactions involved in metal 
precipitation include both methane-producing bac- 
teria (MPB) and sulfate-reducing bacteria (SRB), 
which produce, respectively, carbonates and sul- 
fides. An upflow anaerobic filter was used to 
remove metals from nickel electroplating 
wastewater. The nickel plating wastewater had 
lower concentration of metals other than nickel 
than did raw sewage, but total organic carbon was 
very low (32 mg/L); nickel concentration was 80.2 
mg/L, compared to 0.51 mg/L for raw sewage 
and SO4 was 210 mg/L. Domestic sewage was 
added to the wastewater to provide a carbon 
source to support SRB. The SRB reduced the 
sulfates in the plating waste to sulfides, thereby 
precipitating the nickel as nickel sulfide. The filter 
was operated at various metal plating waste/do- 
mestic sewage ratios to determine the optimum 
mixture. Stable operation was achieved at plating 
waste/sewage ratio of 56:44, and an influent nickel 
concentration of 47 mg/L was reduced to 0.36 
mg/L. At plating waste/sewage ratios above 
56:44, the system was carbon limited, and sufficient 
sulfate could not be reduced to precipitate all the 
metals. The removal of trace heavy metals found 
in the sewage and plating waste also was investi- 
gated. The use of SRB to remove metals from 
electroplating wastes is potentially more economi- 
cal than the current practice of chemical precipita- 
tion. (See also W90-10965) (Rochester-PTT) 
W90-10995 


CASE HISTORY: ANAEROBIC/AEROBIC 
PRETREATMENT OF A CONFECTIONERY 
WASTE. 

ADI Ltd., Fredericton (New Brunswick). 

A. A. Cocci, R. C. Landine, M. Leodolter, and S. 
Beuttel. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 287-294, 1 fig, 3 tab, 1 ref. 


Descriptors: *Aerobic digestion, *Anaerobic diges- 
tion, *Food-processing wastes, *Pretreatment of 
wastewater, *Wastewater treatment, Biological 
oxygen demand, Biological wastewater treatment, 
Confectionery wastes, Pilot plants, Sludge, Sus- 
pended solids. 


Leaf, Inc., a maker of candy bars, uses large quan- 
tities of peanuts, corn syrup, chocolate, condensed 
milk, and fats, some of which are wasted to the 
process sewer. Facing surcharges based on plant 
water use, effluent BOD concentration exceeding 
200 mg/L, effluent suspended solids (SS) concen- 
tration exceeding 250 mg/L, and plant location 
(inside city limits) as well as other effluent con- 
straints, the company commissioned a pilot study 
of a proposed low-rate anaerobic reactor and then 
decided to build a full-scale pretreatment system. 
The highlights of the pilot study and the operating 
data and design details of the full-scale plant are 
reported here. The pilot system consisted of a feed 
storage container and mixer, a timer-controlled, 
variable-speed pump to feed reactor and recircu- 
late sludge and a 6.4-L ADI-BVF reactor with 
heating tape for temperature control, a biogas 
meter, and a collection bag. The average BOD, 
COD, SS, and fats, oil, and grease (FOG) removals 
with this system were 99, 97, 74, and 96%, respec- 
tively, at 31 C and a loading of 1.1 kg COD/cu m/ 
day. Based on these results, 1.1 MG ADI-BVF 
reactor having a hydraulic residence time of 14.5 
days and BOD loading of 0.31 kg/cu m/day was 
proposed. Raw waste pumps automatically deliver 
raw waste to the reactor via a system of float 
controls. The raw waste flows from the anaerobic 
reactor by gravity through the aeration tank and 
clarifier to the city sewer. Full-scale performance 
data for the first 16 mo of operation show BOD 
removals typically in the 98-99+% range, even at 
loadings twice the design value. SS removals vary 
from 77 to 95%. From sludge profile data and 
projections of solids input to date, it is estimated 


that at least 90% of the SS removed by the reactor 
are digested and that the system will operate for 
another year, and possibly longer, before sludge 
wasting must begin (total time to sludge wasting = 
2.5 yr). (See also W90-10965) (Rochester-PTT) 
W90-10996 


FATE AND EFFECT OF AZO DYE ON AN 
ANAEROBIC-AEROBIC SYSTEM. 

Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

S. K. Bhattacharya, S. Wang, R. V. R. Angara, T. 
Kawai, and D. F. Bishop. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 295-297, 2 fig, 4 tab, 5 ref. 


Descriptors: *Azo dyes, *Biological wastewater 
treatment, *Dye industry wastes, *Wastewater 
treatment, Aerobic digestion, Anaerobic digestion, 
Performance evaluation, Shock loads. 


Azo dyes are widely used in industry; some of 
them are classified as toxic compounds and are 
suspected of carcinogenicity. The fate and effect of 
Acid Orange 10 (AO 10), a water soluble monoazo 
dye, in anaerobic-aerobic wastewater treatment 
process was studied. Four different bench-scale 
systems were used. The extent of removal of AO 
10 was significantly higher in anaerobic serum 
bottles than in 10-day anaerobic digesters. Concen- 
trations of AO 10 up to 25 mg/L had no effect on 
the anaerobic-aerobic treatment process. Removal 
of AO 10 by the activated sludge process was 
significant. The presence of higher concentrations 
of solids in the serum bottles indicated higher 
removal of AO 10. Based on the present study, it 
appears that an anaerobic system with higher sub- 
strate retention time could show a higher removal 
of AO 10 and other azo dyes. At present, the fate 
and effect of some selected dyes (AO 10, Acid 
Blue 113, and Acid Yellow 151) on an anaerobic 
upflow filter are currently being studied. (See also 
W90-10965) (Rochester-PTT) 

W90-10997 


BIOLOGICAL TREATMENT OF MANGANESE 
FROM MINING SEEPAGE: PILOT PLANT 
STUDIES. 

Tennessee Technological Univ., Cookeville. Dept. 
of Civil Engineering. 

J. A. Gordon, and N. S. Chuang. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 299-305, 6 fig, 1 tab, 11 ref. 


Descriptors: *Biological wastewater treatment, 
*Manganese, *Mine wastes, *Wastewater treat- 
ment, Bacteria, Inhibition, Iron, Light, Perform- 
ance evaluation, Pilot plants, Wetlands. 


Packed column biological treatment of manganese 
is currently under development. The general con- 
cept is to have Mn-depositing bacteria grow on 
fixed media within a column receiving a supply of 
soluble Mn-laden water. The bacteria are expected 
to oxidize the soluble Mn to insoluble MnO2. Data 
obtained using several 4-inch-diameter columns 
packed with glass marbles, chert, and sandstone 
were combined and the fraction of Mn remaining 
was modeled as a function of mass loading. A 
parabolic function based on mass loading explained 
about 60% of the data. Observations of Mn-fixing 
slimes in wetlands suggest that the bacteria are 
inhibited by light. Based on the experimental and 
field observations, a pilot plant was designed to 
treat about 1 gpm of mine seepage containing 7 
mg/L of dissolved Mn. Using this system, Mn was 
reduced from initial values of 4-7 mg/L to < 1.5 
mg/L. Acclimation was rapid and Mn was re- 
moved both in the sand filter (first stage) and in the 
packed column (second stage). Iron also was re- 
moved. After 30 days acclimation, effluent was 
constantly below 1 mg/L, both total and dissolved. 
The removed Mn remains in the column. (See also 
W90-10965) (Rochester-PTT) 

W90-10998 


TECHNIQUES FOR TREATING PREWASHED 
DENIM LAUNDRY WASTEWATERS, 

Wauford (J.R.) and Co. Consulting Engineers, 
Inc., Jackson, TN. 

K. S. Young. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 307-311, 1 fig, 4 tab. 


Descriptors: *Chemical treatment, *Industrial 
wastewater, *Laundering, ‘*Pretreatment of 
wastewater, *Wastewater treatment, Acidity, Al- 
kalinity, Biological oxygen demand, Chemical 
oxygen demand, Color, Dissolved air flotation, 
Hydrogen ion concentration, Oxidation, 
Prewashed denim, Suspended solids. 


Due to the tremendous consumer demand for 
prewashed denim fashions, prewashing has become 
highly profitable, spawning dozens, if not hun- 
dreds, of small contract laundries, many of which 
lack appropriate wastewater treatment facilities. 
The wastewater treatment needs of the prewash 
denim industry were analyzed and several proven 
techniques for treating these wastewaters are de- 
scribed here. Denim prewashing involves the use 
of several additives, including sodium hypochlo- 
rite, amylase enzyme formulation, nonylphenol 
ethoxylate solution, potassium silicate and nonyl- 
phenol ethoxylate solution, sodium bisulfite, hy- 
drogen peroxide, acetic acid, disodium thiosulfate 
solution, ammonium methy] sulfate, isopropal alco- 
hol, mineral oil, and potassium permanganate. Typ- 
ical values of prewashed denim laundry 
wastewater are BODS 750 mg/L, COD 2,000 mg/ 
L, suspended solids 1,500 mg/L, color 500 units, 
alkalinity 0/200 mg/L, acidity 0/70 mg/L, and pH 
3.5/8.5 units. A pretreatment system for a prewash 
denim laundry should include the following items: 
(1) pH control consisting of an automatic chemical 
feed pump controlled by a pH meter for liquid 
caustic addition; (2) if discharge is to a small diam- 
eter sewer line carrying domestic wastewater, 
ORP control consisting of an automatic chemical 
feed pump controlled by an ORP meter for oxidant 
addition may be required to control downstream 
odors; (3) shaker screens followed by a settling pit 
with a 30-minute minimum detention or hopper 
mounted inclined plate settlers for suspended solids 
removal; and (4) if color removal is required, a 
dissolved air flotation unit preceded by polymer 
addition and over-and-under baffle flocculation. 
BOD and color are most economically removed in 
combined treatment with municipal wastewater 
unless pretreatment surcharges are excessive. (See 
also W90-10965) (Rochester-PTT) 

W90-10999 


SELECTING ACTIVATED CARBON FOR AD- 
SORPTION TREATMENT. 

Occidental Chemical Corp., Grand Island, NY. 
Grand Island Technology Center. 

W. C. Ying, and M. E. Tucker. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 313-324, 14 fig, 7 tab, 16 
ref. 


Descriptors: *Activated carbon, *Adsorption, 
*Wastewater treatment, *Water pollution treat- 
ment, Cecarbon 830 DC, Color removal, Ground- 
water pollution, Hazardous wastes, Leachates, 
Mass transport, Molecular structure, Organic com- 
pounds, Performance evaluation, Phenols. 


It is important to recognize mass transport limita- 
tions in activated carbon adsorption materials 
when designing carbon adsorbers for removing 
high molecular weight organic contaminants. Sim- 
plified procedures have been devised for selecting 
the best carbon and for identifying the optimum 
environmental and operating conditions for a par- 
ticular adsorption treatment application. Estab- 
lished carbon characterization parameters (.e., 
phenol value, iodine number, methylene blue 
number, and tannin value) were employed to rank 
activated carbon for color removal and other ap- 
plications. Three carbon adsorption cases, color 
removal from a silicate plant groundwater, purifi- 





cation of phosphoric acid, and polishing treatment 
for biotreated phenolic wastewater, are presented 
to illustrate the methods for selecting carbon and 
enhancing adsorber performance. Cecarbon 30 has 
relatively few large pores, and it performed poorly 
in removing large molecules of color agents from 
the silicate plant groundwater although it per- 
formed very well in removing small molecules of 
aromatic compounds from a hazardous waste 
leachate. The bituminous coal-based Cecarbon 830 
DC exhibited the highest capacities among the 
eight granular activated carbons tested for medium 
and large organic molecules, such as methylene 
blue and tannic acid, because large fractions of its 
surface area and pore volume are due to large 
pores. The wood-based Actibon and lignite-based 
ICI HD-3000 also exhibited high capacities for 
tannic acid because of an abundance of large pores 
in particles in these carbons. Cecarbon 830 DC had 
the highest capacity for large molecules and 
achieved the longest service time in adsorption 
treatment for removing large-molecule coloring 
agents from the groundwater. Percent utilization 
of adsorptive capacity of a carbon adsorber de- 
pends on carbon, contaminants to be removed, and 
effluent quality requirements. A carbon adsorption 
system for removing large-molecule organic con- 
taminants should provide a long contact time with 
the adsorber. (See also W90-10965) (Rochester- 


PTT) 
W90-11000 


COMPARISON OF CARBON COLUMNS AND 
THE PACT PROCESS FOR PRIORITY POL- 
LUTANT REMOVAL. 

Du Pont de Nemours (E.I.) and Co., Deepwater, 
NJ. Jackson Lab. 

G. J. O’Brien, R. A. Reich, L. M. Szabo, M. H. 
Feibes, and C. N. McManus. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 325-334, 10 fig, 1 tab, 6 ref. 


Descriptors: *Hazardous wastes, *Organic com- 
pounds, *Priority pollutants, *Wastewater treat- 
ment, Activated carbon, Adsorption, Chambers 
Works, New Jersey, PACT process, Performance 
evaluation, Pilot plants. 


The DuPont Chambers Works treats about 85% of 
New Jersey’s hazardous aqueous waste that is 
shipped to non-municipal treatment facilities and 
processes wastes from 31 other states in a 40 MM 
gpd wastewater treatment plant. The plant cannot 
routinely meet the final Organic Chemicals, Plas- 
tics, and Synthetic Fibers (OCPSF) guidelines for 
33 organic chemicals. An investigation was con- 
ducted of alternative end-of-pipeline treatment to 
meet the final OCPSF guidelines, or if infeasible, 
to determine the compounds requiring source 
treatment and/or a ‘Fundamentally Different Fac- 
tors’ variance. Best estimates from pilot plant data 
indicate that neither carbon columns nor two-stage 
PACT will render Chambers Works wastewater 
within OCPSF guidelines for all priority pollut- 
ants. Pilot plant results from both processes pre- 
sented difficulty in quantitative scale-up for specif- 
ic priority pollutants. Priority pollutant removal in 
the PACT plant was superior to the full-scale 
plant, whereas isotherm data from single-compo- 
nent equilibrium experiments had to be used to 
supplement the adsorptivity data from the carbon 
columns. Two-stage PACT was selected for end- 
of-pipe treatment. Its performance equalled or ex- 
ceeded the carbon columns for most of the priority 
poliutants. Two-stage PACT also had significant 
advantages in investment, maintenance, and oper- 
ability in light of the existing PACT process at 
Chambers Works. Priority pollutant removal in the 
PACT system increased with carbon dose, sludge 
age, temperature, and two-stage operation. No dif- 
ferences were observed in the performance of the 
PACT system, whether thermal or wet air oxi- 
dized regenerated carbon was used. The practical 
limit for activated carbon use rate for Chambers 
Works effluent was 1.4 lb carbon/1000 gallons for 
the carbon column pilot plant. Adsorptivities ob- 
tained from single-component isotherm tests can be 
misleading for complex wastewaters. The isotherm 
adsorptivities could not be used for scale-up. (See 
also W90-10965) (Rochester-PTT) 
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W90-11001 


MEETING STRINGENT METALS REMOVAL 
REQUIREMENTS WITH IRON ADSORP- 
TION/COPRECIPITATION. 

Brown and Caldwell, Pleasant Hill, CA. 

M. A. Manzione, D. T. Merrill, M. McLearn, and 
W. Chow. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 335-342, 6 fig, 1 tab, 7 ref. 


Descriptors: *Chemical wastewater treatment, 
*Heavy metals, *Physicochemical treatment, 
*Wastewater treatment, Acidic water, Adsorption, 
Antimony, Beryllium, Cadmium, Clarification, 
Copper, Coprecipitation, Flocculation, Industrial 
wastewater, Lead, Molybdenum, Municipal 
wastewater, Nickel, North Carolina, Pennsylvania, 
Powerplants, Selenium, Water Quality Act, Zinc. 


Iron adsorption/coprecipitation process can help 
managers to meet the new metals limits in the 
Water Quality Act of 1987 by removing both the 
dissolved and suspended forms of these metals 
simply and economically. Treatment equipment is 
the same as that used in conventional physical/ 
chemical water treatment systems, typically a reac- 
tion mix tank, flocculation chamber, and a clarifier. 
Chemical feed and sludge handling equipment also 
are needed. The liquid phase of the iron adsorp- 
tion/coprecipitation process are discussed, includ- 
ing the chemistry of the process and results of pilot 
studies (Roxboro Power Station, North Carolina; 
Montour Steam Electric Station, Washingtonville, 
Pennsylvania) and a bench-scale test with concen- 
trated acid wastewater containing Pb, Zn, Sb, Cd, 
Cu, and Ni. Adsorption/coprecipitation with iron 
hydroxide effectively removes As, Sb, Se, Be, Cd, 
Cr, Cu, Pb, Mo, Ni, and Zn from a variety of 
wastewaters. The treatment is simple, flexible, easy 
to control, and inexpensive relative to other proc- 
esses used for metals control. Reactions are fast. 
Treatment equipment is the same as that typically 
used for industrial and municipal wastewater treat- 
ment. The primary control variables are pH and 
iron dose. Treatment produces readily settled 
solids over wide ranges of pH and iron dose. 
Polymer addition improves solids settleability, al- 
lowing clarifiers to run at high overflow rates. 
Wastewaters containing high native iron concen- 
trations (greater than 300-400 mg/L) or receiving 
similar iron doses may need to be run at low 
overflow rates to overcome thickening limitations. 
Cotreatment of two or more wastes can lower 
costs in some situations. (See also W90-10965) 
(Rochester-PTT) 

W90-11002 


OPPORTUNITIES FOR MEMBRANE TECH- 
NOLOGIES IN POLLUTION CONTROL AP- 
PLICATIONS. 

Cartwright Consulting Co., Minneapolis, MN. 

P. S. Cartwright. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 343-351, 12 fig, 4 tab. 


Descriptors: *Membrane processes, *Recycling, 
*Technology __ transfer, *Waste _ reduction, 
*Wastewater treatment, Electrodialysis, Industrial 
wastewater, Microfiltration, Reverse osmosis, Ul- 
trafiltration. 


The Office of Technology Assessment has called 
for a national policy to establish priorities favoring 
waste reduction at the source (source reduction). 
One method of source reduction is recycling. Re- 
cycling can be divided into two categories: on-site 
and off-site. On-site recycling involves segregation 
of the pollutant with subsequent return to the 
process. Off-site recycling utilizes treatment that 
allows the pollutant to be recovered and reused in 
some process other than that in which it is pro- 
duced. Membrane separation technologies are ap- 
plicable in both recycling categories; they were 
compared with other liquid treatment technol- 
ogies. The membrane separation technologies of 
microfiltration, ultrafiltration, reverse osmosis, and 


electrodialysis all possess certain characteristics 
that make them advantageous for industrial pollu- 
tion control activities. These include: continuous 
process, resulting in automation and uninterrupted 
operation; low energy utilization involving neither 
phase change nor temperature change; modular 
design without significant size limitations; mini- 
mum of moving parts with low maintenance re- 
quirements; and discrete membrane barrier to 
ensure physical separation of contaminants. The 
contaminant can be ‘dewatered’ or concentrated 
on-site without chemical or physical change to 
allow it to be returned directly to the process. 
Examples of applications of membrane separation 
technologies include: electrodialysis to concentrate 
the (brine) stream from a reverse osmosis system 
operating on an agricultural wastewater effluent; 
reverse osmosis to recover plating salts in nickel 
electroplating installations; microfiltration for con- 
tinuous dewatering of a sludge produced by chemi- 
cal precipitation; ultrafiltration used to concentrate 
oil in oily wastes in metal forming rinse waters; 
ultrafiltration for treating electrodeposition paint; 
and using multiple separation technologies to re- 
claim rinse water from a semiconductor manufac- 
turing facility. (See also W90-10965) (Rochester- 


W90-11003 


SIDE-BY-SIDE EVALUATION OF ONE- AND 
SIX-MICROMETER MICROSCREEN MEDIA 
FOR REMOVING ALGAE FROM AERATED 
LAGOON EFFLUENT. 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

A. R. Abernathy, M. K. Rhoads, and R. J. Hynek. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 353-357, 2 fig, 5 tab, 3 ref. 


Descriptors: ‘*Filtration, ‘*Particulate matter, 
*Screens, *Wastewater treatment, Aerated la- 
goons, Algae, Biological oxygen demand, Compar- 
ison studies, Municipal wastewater, South Caroli- 
na. 


The Camden, South Carolina, Wastewater Treat- 
ment Plant has been using six Envirex micro- 
screens since 1980 for removal of algal solids and 
BODS from aerated lagoon effluent. Side-by-side 
evaluation was conducted of 1-micrometer and 6- 
micrometer woven polyester mesh. The micro- 
screens in the system were 3.05-m diameter x 4.87- 
m long. The number of units operated at any time 
depended on the water level in the treatment 
ponds, algal density in the pond effluent, and the 
flow rate of wastewater arriving at the treatment 
ponds. During the study, average flow to the mi- 
croscreens was approximately 4164 cu m/day, al- 
though the facility was designed to accommodate 
7192 cu m/day. Total suspended solids removals 
were approximately 54% for both types of media, 
whereas BODS removals were 13% for the 1- 
micrometer media and 16% for the 6-micrometer 
media. The 6-micrometer appears to have a greater 
performance life than the 1-micrometer material. 
The hydraulic throughput for the 6-micrometer 
microscreen was more than twice that for the 1- 
micrometer microscreen using similar operating 
parameters. Counting and sizing of particles in 
influent and effluent indicates that both cell num- 
bers and mean cell sizes were smaller after micro- 
screen treatment. The results indicate that 6-mi- 
crometer media are preferable to 1-micrometer 
media for removing algal cells from aerated lagoon 
effluent. (See also W90-10965) (Rochester-PTT) 
W90-11004 


REVERSE OSMOSIS TREATMENT FOR NI- 
TRATE REMOVALS IN HIGH SOLIDS 
WASTEWATER. 

Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

R. N. Kinman, and D. L. Nutini. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 359-364, 1 fig, 5 tab, 4 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Descriptors: *Industrial wastewater, ‘Nitrates, 
*Reverse osmosis, *Wastewater treatment, Feasi- 
bility studies, Membrane processes, Nitrogen com- 
pounds, Performance evaluation, Physicochemical 
treatment, Suspended solids. 


A wide range of industrial wastewaters have, in 
addition to specific hazardous substances in lower 
concentrations, high levels of other solids, which 
increase the difficulty of treatment. The feasibility 
of using reverse osmosis (RO) technology to treat 
and concentrate nitrates (NO3-N) and other nitro- 
gen forms from high-solids wastewaters was inves- 
tigated. The project aimed to achieve: (1) a single 
pass of the wastewaters through the RO and (2) a 
double pass of the wastestream through the RO. 
Data were intended to support the design of a pilot 
or full-scale RO unit. The study was conducted 
using an OSMO Orion Laboratory RO unit, which 
used replaceable polyamide spiral-wound mem- 
branes with 36.8% recovering capability. The 
membranes handled a pH range and provide a 
surface erase of 38 sq ft (19 sq ft/membrane). 
Nitrates were removed by RO. A mean percent 
rejection of 92.9% was obtained. A mean nitrate 
concentration of 470 mg/L was obtained in RO 
permeate from a feed of 6668 mg/L. A small total 
volume of permeate resulted from the low perme- 
ate flux and limited pressure range under with the 
lab RO could be operated with the high total solids 
in the feed. Other ions (Mg, Ca, Al, Cu) were 
removed effectively by RO processing. Rejections 
were in the 90% range. No fouling of the RO 
membranes was observed or measured. A second 
pass of permeate water through an RO unit could 
provide product water of 28 mg/L nitrogen NO3- 
N. (See also W90-10965) (Rochester-PTT) 
W90-11005 


COMPARISON OF PACT PROCESS TO COU- 
PLED PHYSICAL/CHEMICAL BIOLOGICAL 
TREATMENT. 

Stover and Bentley, Inc., Stillwater, OK. 

A. W. Obayashi, E. L. Stover, J. A. Thomas, and 
J. A. Pereira. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 365-371, 8 fig, 5 tab. 


Descriptors: *Activated sludge process, *Industrial 
wastewater, *PACT process, *Pretreatment of 
wastewater, *Wastewater treatment, Biological 
wastewater treatment, Chemical treatment, Com- 
parison studies, Economic aspects, Flotation, Per- 
formance evaluation, Pulp and paper industry. 


A paper coating plant was required to conform to 
sewer discharge limits of BOD 300 mg/L, sus- 
pended solids 350 mg/L, and metals and organics. 
To meet these requirements, the proprietary 
PACT process was compared with activated 
sludge (with and without physical/chemical pre- 
treatment) in bench-scale tests. Economic evalua- 
tion also was done. Two physical/chemical pre- 
treatment processes were evaluated: chemical co- 
agulation/flocculation/gravity settling and dis- 
solved air flotation (DAF). Biological treatability 
was evaluated in three bench-scale activated 
sludge reactors; one received pretreated, composit- 
ed wastewater and the other two received raw 
wastewater. Excellent results were obtained using 
chemical conditioning followed by gravity settling. 
The chemicals used for chemical conditioning in- 
cluded alum, lime (for adjusting pH to 8), and a 
cationic polymer. Overall, the removals of sus- 
pended solids and tCOD were 98% and 89%, 
respectively. Sludge settling and thickening char- 
acteristics were routinely evaluated for each reac- 
tor throughout the entire study period. A clarifier 
thickened underflow solids concentration of 10,000 
mg/L was obtainable and design clarifier overflow 
rate of 100 gpd/sq ft should provide good clarifica- 
tion and sludge thickening performance. The 
sludge dewatered easily to cake solids of over 50% 
with reasonable doses of polymer, lime, and alum. 
Assuming a 20-yr life, an interest rate of 12% and 
power costs of 0.08/kwhr, the coupled activated 
sludge system was approximately 75% of the cost 
of the PACT system. The raw wastewater was 
pretreated successfully with a physical/chemical 
process prior to biological treatment. Of the three 


bench-scale treatment alternatives tested, the pre- 
treated (physical/chemical) two-stage activated 
sludge system was the most stable and consistently 
met the effluent discharge standards. (See also 
W90-10965) (Rochester-PTT) 

W90-11006 


ELECTROCHEMICAL FLUORIDE REMOVAL 
IN SEMICONDUCTOR WASTEWATER. 

Standard Microsystems Corp., Hauppauge, NY. 
S. L. Cook, and K. D. Uhrich. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 373-383, 2 fig, 5 tab, 3 ref. 


Descriptors: *Electrochemical treatment, *Fluor- 
ides, *Industrial wastewater, *Wastewater treat- 
ment, Computer industry, Design criteria, Dis- 
solved solids, New York, Performance evaluation, 
Pilot plants. 


The wastewater generation at Standard Microsys- 
tems Corporation (SMC, Hauppauge, New York) 
is related to cleaning, etching, and ion exchange 
operations. Wastewaters of pH 3.5, total dissolved 
solids (TDS) 1150 mg/L, sulfate 300 mg/L, fluo- 
ride 22 mg/L, total N 26 mg/L and containing 
various heavy metals were being unsuccessfully 
treated using alumina columns and lime precipita- 
tion. Waste generating mechanisms, evaluation of 
wastewater treatment alternatives, electrochemical 
treatment theory, design considerations, pilot test 
results, and start-up experiences for a new 
wastewater treatment system for SMC are de- 
scribed. SMC’s experience with an Andco electro- 
chemical unit ultimately was successful, although 
the start-up required 18 mo to achieve consistent 
fluoride removal. TDS levels remained constant or 
decreased slightly across the entire treatment proc- 
ess (including pH adjustment and clarification). 
Several process and design modifications were re- 
quired to make the unit successful. Several specific 
characteristics of the SMC system came to light 
during the start-up, including: redesign of the elec- 
trode connector was necessary to provide better 
insulation; immediate and irreversible passivation 
of the system occurred due to sulfate; acid washes 
could prolong plate life for only a day or two; cell 
life was about 4000 amp-hr; and gas buildup in the 
recycle piping required that the plumbing be modi- 
fied to allow hydrogen gas removal before recircu- 
lation. (See also W90-10965) (Rochester-PTT) 
W90-11007 


DEWATERING DISSOLVED-AIR-FLOTATION 
SKIMMINGS USING THERMAL ENHANCE- 
M 


ENT. 
Georgia Tech mye Inst., Atlanta. 
G. E. Valentine, and J. L Walsh. 
IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 385-392, 10 fig, 3 tab, 4 ref. 


Descriptors: *Dewatering, *Food-processing 
wastes, *Waste disposal, *Wastewater treatment, 
Dissolved air flotation, Economic aspects, Per- 
formance evaluation, Physicochemical treatment, 
Pilot plants, Poultry, Rendering, Temperature. 


Thermally-enhanced dewatering (TED) employs 
low-temperature heat (< 200 F) to remove water 
from the skimmings derived as a byproduct of 
dissolved air flotation treatment of poultry process- 
ing wastewater. Heating the skimmings greatly 
increases the rate of solid/liquid separation. A 
series of tests, including laboratory-scale beaker 
tests, bench-scale tank tests, pilot-scale batch tests, 
and pilot-scale continuous tests, was conducted to 
support the development of a full-scale TED for 
skimmings. This project demonstrated that a con- 
tinuous system was both technically and economi- 
cally possible on a full scale in the near term. A 
total of eight TED tests of skimmings have been 
conducted in the continuous testing, pilot-scale 
program. Because 80% of the water initially asso- 
ciated with the skimmings was removed, a major 
reduction in the cost associated with the disposal/ 
reuse of the skimmings was achieved. The mois- 
ture content of the skimmings was reduced to 
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approximately 70%. The dewatered cake was of 
such a consistency that it could be shipped with 
the offal and did not require a separate tanker. A 
full-scale continuous operation could be fabricated 
for an estimated equipment cost of $80,000. The 
simple payback would be less then 2 yr for a 
rendering operation and less than 3 yr for land 
disposal. In the long term, this system offers the 
possibility of reducing the overall operating cost 
for a plant. Because no additional chemicals are 
added and the skimmings cake material can be 
rendered fresher and more economically, the possi- 
bility exists that more of the skimmings will be 
recovered through rendering as opposed to some 
type of disposal. (See also W90-10965) (Rochester- 


W90-11008 


COMPARISON OF RESPIROMETRIC METH- 
ODS FOR DETERMINATION OF BIOKINETIC 
CONSTANTS FOR TOXIC AND NONTOXIC 


WASTES. 
Delaware Univ., Newark. Dept. of Civil Engineer- 
ing. 
A. F. Gaudy, A. Ekambaram, A. F. Rozich, and 
R. J. Colvin. 
IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 393-403, 10 fig, 26 ref. 


Descriptors: *Kinetics, *Model studies, *Oxygen 
uptake, *Respirometry, *Wastewater treatment, 
Mathematical equations, Oxygen surrogate 
method, Performance evaluation. 


In predictive modeling of wastewater treatment 
system performance, oxygen uptake is accommo- 
dated but is not considered in kinetic equations 
predicting effluent quality. Setting up a batch 
study to obtain kinetic information is not difficult, 
but running many biomass concentration tests and/ 
or substrate determinations can be laborious. It was 
reasoned that batch growth studies could be facili- 
tated if oxygen uptake curves could be converted 
to growth (or substrate removal) curves. The ap- 
proach was to employ the energy balance princi- 
ple, not to check the recovery of COD, its tradi- 
tional use, but to provide missing data, i.e., biomass 
growth or substrate removal data, by inventorying 
accumulated oxygen uptake. This method, termed 
the O2-surrogate method, greatly facilitates obtain- 
ing kinetic data for growth in simple batch experi- 
ments. Results with nontoxic waste and phenol 
(toxic carbon source), combined with other experi- 
ence, show that a multiple-curve, exponential 
phase method has both practical and conceptual 
advantages over the single-curve technique. The 
multiple-reactor technique can greatly reduce the 
time required to obtain kinetic data. Also, it dimin- 
ishes the importance of initial substrate concentra- 
tion and makes it unnecessary to consider produc- 
tion and use of organic products formed from the 
original components of the waste. In addition, it 
provides a reliable technique for determining 
whether the waste components are inhibitory or 
non-inhibitory. The single-curve technique, in con- 
trast, cannot show this unless a sufficiently high 
substrate concentration has been selected. (See also 
W90-10965) (Rochester-PTT) 

W90-11009 


DETERMINATION OF BIODEGRADABILITY 
KINETICS OF RCRA COMPOUNDS USING 
RESPIROMETRY FOR STRUCTURE-ACTIVI- 
TY RELATIONSHIPS. 
Environmental Protection Agency, 
OH. Risk Reduction Engineering Lab. 
H. H. Tabak, S. Desai, and R. Govind. 
IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
ia Florida. 1990. p 405-423, 16 fig, 5 tab, 57 
ref. 


Cincinnati, 


Descriptors: *Biodegradation, *Organic com- 
pounds, *Respirometry, *Wastewater treatment, 
Batch reactors, Benzenes, Hydrocarbons, Industri- 
al wastewater, Ketones, Kinetics, Model studies, 





Municipal wastewater, Oxygen consumption, 
Phenols, Phthalates, Prediction. 


A study was conducted to obtain information on 
the biological treatability of the benzene, phenol, 
phthalate, and ketone organics and of the Super- 
fund CERCLA organics in wastewater treatment 
systems. Respirometric biodegradability and bio- 
kinetic and inhibition data were generated for se- 
lected RCRA benzene, phenolic, phthalate, and 
ketone compounds and for six CERCLA leachate 
organics (benzoic acid, di-n-buty] phthalate, phen- 
anthrene, n-nitrosodiphenylamine, p-chloro-m- 
cresol, and hexachrlobutadiene). The results dem- 
onstrate that it definitely is possible to measure 
biodegradability and to determine the kinetics of 
degradation of single organic compounds using 
only measurements of oxygen consumption in re- 
spirometric batch reactors. The values of the kinet- 
ic parameters determined from oxygen consump- 
tion data were similar to those based on measure- 
ments of substrate removal or cell growth data. 
With the electrolytic respirometry approach, a 
data base on the removal of priority pollutant and 
RCRA toxic organic compounds by biodegrada- 
tion can be generated that is sufficient to support 
the development of predictive models on fate and 
removal of toxics in industrial and municipal waste 
treatment systems. (See also W90-10965) (Roches- 
ter-PTT) 

W90-11010 


GAS TRANSFER LIMITATIONS IN ENVIRON- 
MENTAL RESPIROMETRY. 

New Mexico State Univ., Las Cruces. 

For primary bibliographic entry see Field 7B. 
W90-11011 


STUDY OF HIGH WATER TEMPERATURE 
EFFECTS ON AIR STRIPPING OF VOLATILE 
AND SLIGHTLY VOLATILE ORGANICS 
FROM WATER. 

Texaco, Inc., Port Arthur, TX. Air Emission Sec- 
tion. 

P. Kittikul, J. N. Veenstra, A. Akolade, and M. A. 

Weinert. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
_ Florida. 1990. p 435-452, 17 fig, 13 tab, 25 
ref. 


Descriptors: *Air stripping, *Volatile organic com- 
pounds, *Wastewater treatment, Benzenes, Gases, 
Onda Correlation, Organic compounds, Perform- 
ance evaluation, Reference Method. 


A study sought to determine the effects of water 
temperature on air stripping of volatile and slightly 
volatile organic compounds from water, focusing 
on compounds with Henry’s law constants of less 
than 0.006 atm cu m/mole. Data collected were 
used to evaluate the accuracy of the Reference 
Method and the Onda Correlation for predicting 
overall mass transfer coefficients in packed tower 
air stripping of dilute, volatile, and slightly volatile 
organics over a range of water temperatures. Fif- 
teen different volatile and slightly volatile organic 
compounds were used, including toluene, ethyl- 
benzene, 1,3-dichlorobenzene, nitrobenzene, 1- 
chloronaphthalene, fluorene, phenanthrene and flu- 
oranthene. As water temperature increased, the 
percentage removal of slightly volatile organic 
compounds increased more than that for volatile 
and non-volatile compounds. Removals of 80- 
100% were obtained for compounds with Henry’s 
law constants as low as 0.0005 atm cu m/mole 
when 55 C water was used in combination with 25 
C air at gas/liquid (G/L) ratio of 150. Non-volatile 
compounds showed that the increase in G/L at 
warmer water temperatures was more effective 
increasing percent removal than at lower water 
temperatures. The Onda Mass Transfer Correlation 
ave better estimates of the volumetric mass trans- 
er coefficient (KLa) for both volatile and non- 
volatile organics than the Reference Model. The 
Onda Mass Transfer Correlation gave reasonable 
estimates of the KLa values for volatile com- 
pounds using a packing type (0.95 cm Intalox 
Saddles) other than the one used original one used 
to devise the model. (See also W90-10965) (Roch- 
ester-PTT) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


W90-11012 


EVALUATION OF VOC EMISSIONS FROM 
LANDFARMING OPERATIONS. 

New Mexico State Univ., Las Cruces. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 5E. 
W90-11013 


EFFECT OF INHIBITORY COMPOUNDS ON 
BIOLOGICAL NITRIFICATION. 

Foth and Van Dyke and Associates, Inc., Green 
Bay, WI. 

L. Pantea-Kiser, R. F. Wukasch, and J. E. 
Alleman. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
ge Florida. 1990. p 465-474, 6 fig, 10 tab, 18 
ref. 


Descriptors: *Biological wastewater treatment, 
*Nitrification, *Shock loads, *Wastewater treat- 
ment, Cresols, Cyanide, Organic compounds, 
Phenols, Pyridines, Respirometry, Toxicity. 


The stability of a biological nitrification system in a 
wastewater treatment plant often is challenged by 
incoming toxic chemicals. Using an enrichment 
culture of nitrifying organisms in batch respirome- 
tric tests, an IC50 value (concentration of test 
chemical at which respiration rate is 50% of con- 
trol respiration rate) was generated for 12 com- 
pounds. The following IC50 concentrations were 
found (mg/L): cyanide, 0.068; orthocresol, 2.84; 
trichloromethylpyridine, 12.0; phenol, 14.4; pen- 
tachlorophenol, 15.9; parachlormetacresol, 20.2; 2- 
methylpyridine, 20.4; 4-methylpyridine, 22.7; 4,6- 
dinitro-o-cresol, 24.6; 2,4,6-trichlorophenol, 39.0; 
pyridine, 70.6; and 2-chloropyridine, 88.1. These 
values correlate well with other documented toxic- 
ity studies. A no-effect concentration was found 
for 11 of the test chemicals, as follows (mg/L): 
pyridine, 34.3; 2,4,6-trichlorophenol, 14.4; 2-chlor- 
opyridine, 13.4; 4,6-dinitro-o-cresol, 11.1; 4-methyl- 
pyridine, 10.6; parachlorometacresol, 8.6; trichlor- 
omethylpyrimidine, 4.13; phenol, 2.55; 2-methyl- 
pyridine, 1.67; orthocresol, 1.08; and cyanide, 
0.013. These results appear to show that there is a 
certain level of toxic chemical than can be tolerat- 
ed by nitrifying organisms without inhibiting the 
Nitrification process. (See also W90-10965) (Roch- 
ester-PTT) 

W90-11014 


COMPARISON OF COUPLED UPFLOW AND 
COUPLED DOWNFLOW FLUID BED REAC- 
TORS TREATING SYNFUEL WASTEWATER. 
North Dakota Univ., Grand Forks. Dept. of Civil 
Engineering. 

C. D. Turner, M. J. Koehmstedt, and J. R. 
Gallagher. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 475-484, 14 fig, 4 tab, 18 
ref. U.S. Department of Energy Cooperative 
Agreement FC21-86MC10637. 


Descriptors: *Biological wastewater treatment, 
*Fluidized beds, *Industrial wastewater, 
*Wastewater treatment, Ammonia, Coal gasifica- 
tion, Comparison studies, Cost analysis, Nitrates, 
Nitrification, Nitrites, North Dakota, Organic 
compounds, Performance evaluation. 


Coupled biological fluidized bed reactors are well 
suited to treatment of synfuels wastewaters con- 
taining high concentrations of ammonia and organ- 
ics. The process converts ammonia to nitrite and 
nitrate in an oxic reactor; the nitrite and nitrate 
subsequently are converted to nitrogen gas in an 
anoxic reactor. The organics present in the feed 
wastewater are used as a carbon and energy source 
in the anoxic reactor. Studies were conducted 
using upflow bench scale (UP-BS), downflow 
bench scale (DF-BS), and downflow process de- 
velopment unit (DF-PDU) reactors treating 
wastewater produced at the Great Plains Gasifica- 
tion Plant, Beulah, North Dakota, using Indian 
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Head Lignite. The average composition of this 
wastewater was (mg/L): COD 2770, BOD 1150, 
ammonia 630, phenol 10, and thiocyanate 8. The 
DF-BS and UF-BS both demonstrated the ability 
to remove organics and nitrify and denitrify syn- 
fuels wastewater. The DF-PDU removed organics 
and achieved nitrification, but, due to operation 
difficulties, did not denitrify except at low levels. 
Coupled biological systems are very space efficient 
and have the potential for significant cost savings 
over activated sludge. Additional research is 
needed to verify design loads for the oxic and 
anoxic columns and to control dissolved oxygen 
carryover into the anoxic column. (See also W90- 
10965) (Rochester-PTT) 

W90-11015 


FACILITY AND PROCESS DESIGN FOR 
LARGE SCALE ACTIVATED SLUDGE INDUS- 
TRIAL WASTEWATER PLANT. 

Tennessee Eastman Co., Kingsport. 

C. C. Churn, D. W. Johnson, and B. F. Severin. 
IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 485-492, 6 fig, 8 tab, 4 ref. 


Descriptors: *Activated sludge process, *Biologi- 
cal wastewater treatment, *Industrial wastewater, 
*Wastewater treatment, Aeration, Biological 
oxygen demand, Design criteria, Tennessee. 


A new $80 million industrial wastewater treatment 
plant constructed in Kingsport, Tennessee, is sized 
to treat average loading of 25 MGD and 200,000 
Ib/day BODS. The 57.5 MG basin complex is 
elevated and covers eight acres, permitting visual 
inspection of the underslab. The 22 miles of above- 
ground wastewater process piping allows visual 
detection of leakage. Design considerations for this 
plant are reviewed, including: facility design fea- 
tures, process overview, wastewater characteris- 
tics, equalization basin design, diversion basin 
design and peak load retention, and aeration basin 
design (including pilot plant program, economic 
design, and performance evaluation). Tennessee 
Eastman Company’s new wastewater treatment 
system is unique in construction with regard to 
leak detection. The facility incorporates a distribut- 
ed control system. The process is highly flexible in 
mode of operation, being capable of operating 
practically anywhere in the range of plug flow to 
complete mix. The custom-designed coarse bubble 
aeration system has provided enough air to rou- 
tinely meet 120 mg/L/hr oxygen uptake rates, 
with peaks of 180-200 mg/L/hr. The facility pro- 
vided daily BOD removal efficiencies of 97.9- 
99.1%. (See also W90-10965) (Rochester-PTT) 
W90-11016 


BUBBLE DYNAMICS AND AIR DISPERSION 
MECHANISMS OF AIR FLOTATION PROC- 
ESS SYSTEMS: PART A. MATERIAL BAL- 
ANCES. 

Lenox Inst. for Research, Inc., MA. 

L. K. Wang, and M. H. S. Wang. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 493-504, 11 fig, 1 tab. 


Descriptors: *Air flotation, *Flotation, *Physico- 
chemical treatment, *Wastewater treatment, Bub- 
bles, Performance evaluation, Sludge, Theoretical 
analysis, Wastewater treatment facilities, Water 
treatment. 


Adsorptive bubble separation processes are used to 
concentrate or separate material that may be mo- 
lecular, colloidal, or macroparticulate in size. The 
material is selectively adsorbed at surfaces of bub- 
bles rising through the liquid. The efficiency of the 
concentration and separation processes depends 
partly on differences in surface activity and on the 
number and size of the bubbles. The theories and 
principles of various adsorptive bubble separation 
processes are introduced, with special emphasis on 
the material balances of dissolved air flotation 
(DAF) clarification, dispersed air flotation clarifi- 
cation, and flotation thickening. DAF is used 
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Group 5D—Waste Treatment Processes 


mainly to remove suspended and colloidal solids 
by flotation (rising) or by decreasing their apparent 
density. The influent feed liquid can be raw water, 
wastewater, or liquid sludge. The flotation system 
consists of four major components: air supply, 
pressurizing pump, retention tank, and flotation 
chamber. The performance of DAF depends 
mainly on the ratio of the amount of gas to the 
amount of suspended solids applied to the unit. 
DAF units typically are designed based on air-to- 
solid ratio, hydraulic loading (or overflow rate), 
air pressure, effluent recycle, solids loading rate, 
and other parameters. Air-to-solids ratio affects 
sludge rising rate; air pressure in flotation deter- 
mines air saturation or size of the air bubbles 
formed. Solids loading can range from 2-5 Ib dry 
solids/hr/sq ft of surface with chemicals and 1-2 Ib 
dry solids/hr/sq ft of surface without chemicals. 
Expected performance is 95% solids removal with 
flotation aid and 50-80% without flotation aid. 
With flotation aid, oil and grease removal of 85- 
99% is expected, unaided, the percent removal is 
60-80%. (See also W90-10965 and W90-11017) 
(Rochester-PTT) 
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Knowledge of bubble generation is of great value 
in optimizing the engineering design and operating 
parameters of various adsorptive bubble separation 
operations, such as dissolved air flotation and dis- 
persed air flotation. A new instrument was devel- 
oped for real-time measurement of bubble content 
and size distribution in a typical bubble flow reac- 
tor where air bubbles and bulk water are the gas 
phase and the liquid phase, respectively. Theory, 
principles, operation, and design applications for 
air flotation systems are presented. The air disper- 
sion tester consists of an 8.3 x 182.6 cm plexiglass 
cylinder attached to a large diameter plexiglass air 
dispersion cylinder, both of which are open to the 
atmosphere. Supersaturated process water from 
the air flotation unit enters through a pressure 
reducing valve into the main air dispersion cylin- 
der for a period of a few minutes. The flow is 
stopped and the gated valves separating the aer- 
ated process water and full density water are 
opened. This causes the level in an attached small 
transparent tube to drop in proportion to the per- 
cent air content of the process water in the air 
dispersion cylinder. Calibrated readings are re- 
corded at 30 to 120 second intervals and graphical- 
ly plotted versus time. The curve can be approxi- 
mated with a number of straight lines, each corre- 
sponding to fine, medium, or coarse bubble diame- 
ters and their respective rising velocities. Two 
types of tests can be conducted. Tests should be 
carried out with water or wastewater of known 
characteristics. The air dispersion tester can be 
used to show the effect of bubble size distribution 
under various operating conditions, including: air 
compressor pressure, dissolving tube pressure, 
pump pressure, rotometer levels, air flow rate, 
bubble rise rate, water and air temperatures, sur- 
face tension and viscosity of water (bubble forma- 
tion conditions), chemical addition (if any), and 
presence of various particulates (if any). (See also 
W90-10965 and W90-11017) (Rochester-PTT) 
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The Murray, Ohio, Manufacturing Company 
makes bicycles, mopeds, lawn mowers, and garden 
tillers. Preparing parts for finish uses alkaline-soak 
cleaning solutions, which ultimately become spent 
and must be discarded. They contain large 
amounts of oil and grease (26 mg/L average, 52 
mg/L daily maximum), but can be difficult to treat 
because they are formulated to have exceptional 
emulsifying properties. Various treatment technol- 
ogies were considered in relation to this treatment 
problem (gravimetric separation, membrane sepa- 
ration, physical-chemical treatment, biological 
treatment, and chemical emulsion breaking). All 
the techniques failed to treat this waste. Ultimate- 
ly, nonpolymeric quaternary ammonium salts 
having similar structures (but opposite charge) to 
the anionic surfactants in the cleaning bath were 
found to effectively destabilize the emulsified oil. 
Treatment with 1.75-4% by volume of these sur- 
factants completely broke the oil-water emulsion 
present in the cleaning baths. Following treatment 
with these cationic surfactants, batch operation 
with no pH adjustment or sludge production al- 
lowed the oil to separate by gravity. Water was 
then drained and treated and oil was sent to a 
holding tank prior to recovery. In 1988, the system 
treated approximately 505,000 of alkaline soak and 
electrocleaner in 18 batches. The treatment costs 
were relatively high on a cost/gallon basis ($165.15 
for emulsion breaker, waste oil disposal, and amor- 
tization), but the continued use of high-cepacity 
cleaners that is permitted by having this treatment 
available is saving Murray approximately $250,000 
in operation savings in manufacturing. (See also 
W90-10965) (Rochester-PTT) 
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Electroplating facilities for the Air Force yield 
wastewater containing Cr, Ni, Cu, Cd, Pb, and Zn. 
Conventional treatment of these wastewaters re- 
sults in large amounts of sludge. Because of sharply 
rising sludge disposal costs, an investigation was 
conducted of the feasibility of using sodium sulfide 
and ferrous sulfate to reduce the hexavalent chro- 
mium, precipitate the metals, and decrease sludge 
production and chemical usage. Three phases of 
the study were bench-scale, pilot-scale, and full- 
scale studies. Full-scale operation commenced in 
July 1988, using the 1.4 MGD industrial waste 
treatment facility at Tinker Air Force Base. The 
system has been extremely successful to date. A 
significant decrease in the concentrations of total 
chrome, copper, lead, nickel, and zinc resulted 
after this period of time. During January 1989, the 
polymer supply froze and the plant was converted 
back to the sulfur dioxide line process, during this 
time the metal concentration of the effluent in- 
creased. The new process provides the most eco- 
nomic benefit where chromium must be treated 
and/or softening is required. Estimates suggest 
savings of $655,000 per year. With increasing 
future liabilities a constant threat, the sodium sul- 
fide/ferrous sulfate process is a major break- 
through that will be applied to both the military 
and civilian communities. (See also W90-10965) 
(Rochester-PTT) 
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Descriptors: *Chemical precipitation, *Chemical 
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tion, Precipitation. 


Precipitation is by far the most commonly used 
technique for removal of heavy metals from efflu- 
ent streams of the chemical and metal plating in- 
dustries. Experiments were conducted aimed at 
improving the solid-liquid separation after precipi- 
tation on an industrial wastewater stream contain- 
ing about 50 mg/L Zn. The matrix had a good 
amount of organics and a pH of 4.7. The study 
aimed to: (1) investigate the feasibility of hydrox- 
ide and/or carbonate precipitation; (2) delineate 
the precipitation kinetics; (3) study the effect of 
adding coagulation and flotation to improve solid- 
liquid separation; and (4) recommend a preliminary 
treatment scheme for achieving a residual Zn con- 
centration of no more than 0.5 mg/L. The research 
clearly demonstrated the importance of solid-liquid 
separation in the chemical precipitation process as 
a way of reducing dissolved Zn in water. Particle 
size and residual Zn concentration are very sensi- 
tive to pH changes and pH, in this case, should not 
be allowed to drop below 10.0. The recommended 
treatment scheme for this particular industrial 
wastewater consists of the following steps in se- 
quence: pH adjustment to 10.0-10.5 using standard 





aqueous sodium carbonate solution; rapid mix of 
coagulant solution of ferric chloride at a dosage 
between 15 and 30 mg/L at the pH of 10 to 10.5; 
and solid-liquid separation by filtration (using filter 
medium of pore size 2.5 micrometer or less). Close 
monitoring of pH is the key to the success of the 
separation process and to the savings that can be 
achieved by minimizing the use of ferric chloride, 
which is dosed as a coagulant. (See also W90- 
10965) (Rochester-PTT) 
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Although treatment of toxic substances such as 
cadmium salts and chromates is well defined, the 
treatment of less common toxic metals is less exten- 
sively studied. These include: organomercury com- 
pounds; arsenic-bearing wastes, particularly organ- 
oarsenic or arsine derivatives; thallium-bearing 
wastes, and selenium-bearing wastes, where the 
waste is not in the readily-recyclable elemental 
form. Viable treatment operations for these wastes 
are reviewed here an information deficiencies are 
pointed out. Treatment for many selenate-bearing 
or thallium-bearing wastes by already existing 
chemical treatment processes are applicable with 
minor modifications. In a few cases, new treatment 
schemes need to be considered. This is particularly 
true for organoarsenic, organomercury, and organ- 
oselenate compounds. The volumes of organomer- 
cury and organoselenium wastes are relatively low, 
whereas the amounts of arsenic-bearing wastes 
manageable by incineration may be considerable. 
The technology in use at smelters to remove ar- 
senic oxides from sulfur dioxide-laden smelter flue 
gases (which are subsequently used for sulfuric 
acid production) should prove directly applicable 
to removal of arsenic oxide from incinerator flue 
gases. Currently, most commercial arsenic oxide 
demand is met by imports. Materials recovered 
from combustion of arsenic-bearing wastes consist 
primarily of arsenic oxide and arsenous acid, which 
could be used as feedstocks for commercial arsenic 
oxide production facilities. (See also W90-10965) 
(Rochester-PTT) 
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The combination of stringent wastewater pretreat- 
ment standards (prior to disposal to municipal sys- 
tems) and sludge disposal constraints has led many 
metal finishing and plating companies to investi- 
gate zero discharge/zero sludge treatment systems. 
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Methods to recover metals as pure metal or as a 
reusable solution, thus eliminating or drastically 
reducing the amount of sludge disposal needed, 
and waste minimization techniques and wastewater 
treatment methods that can reduce metal concen- 
trations than those achievable by conventional 
treatment (i.e., precipitation processes), are dis- 
cussed. Metal finishing and plating wastewaters 
can be categorized as metal plating baths, metal 
finishing baths, and rinse water. Waste minimiza- 
tion techniques include cascade rinsing, on-demand 
rinsing, and bath refurbishing. Most zero sludge 
systems consist of the following steps: (1) waste 
segregation to isolate individual metals; (2) ion 
exchange to reduce wastewater metal concentra- 
tions below discharge levels and to concentrate the 
metal contaminant for subsequent recovery; (3) 
electrowinning to recover metal from plating baths 
and IX regenerant; and (4) electrodialysis to recov- 
er chrome (as chromic acid) from spent metal 
treating baths. Provided that wastewaters can be 
segregated into separate metal-bearing streams, ion 
exchange, electrowinning, and electrodialytic unit 
processes, when used together on metal plating 
and finishing rinse waters and bath dumps, can 
provide an effluent in compliance with regulatory 
pretreatment standards, produce little or no sludge, 
and enable recovery and/or reuse of selected 
metals and acids. (See also W90-10965) (Rochester- 
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The feasibility of removing soluble arsenic (+5) 
and other conventional pollutants from combined 
storm runoff and process wastewater by oil-water 
separation, dissolved air flotation (DAF)-filtration, 
and granular activated carbon (GAC) adsorption 
was demonstrated for an oil blending company. An 
extensive pilot-plant study and 3-yr of full-scale 
conclusions support this conclusion. Oil was sepa- 
rated by American Petroleum Institute oil-water 
separators and was reused. The oil-water separator 
effluent containing 1.01 mg/L As, 3 NTU of tur- 
bidity, 5O units of color, 28.5 mg/L of oil and 
grease (O+G), and 83 mg/L of COD was fed to a 
DAF clarifier (Supracell) for removal of arsenic 
by 90.1%, turbidity by 30%, color by 43%, 0+G 
by 43.2%, and COD by 32.5%. Either ferric chlo- 
ride or ferric sulfate was an effective coagulant for 
arsenic removal. The same oil-water separator ef- 
fluent also was treated successfully by a DAF- 
filtration clarifier (Sandfloat). Reductions of As, 
turbidity, color, O+G, and COD were 90.6%, 
93.3%, 98%, 74.7%, and 51.8%, respectively. Al- 
though Supracell and Sandfloat both were excel- 
lent pretreatment processes, GAC posttreatment 
removed 100% of soluble As. Treatment of normal 
combined storm runoff from the oil blending com- 
pany requires only oil-water separation and DAF 
clarifier. If the As is present, ferric chloride or 
ferric sulfate can be used as a coagulant (with an 
alkalinity supplement) for As removal in the DAF 
normal. If the contaminant level is much higher 
than normal, post-treatment of DAF effluent by 
GAC or filtration-GAC may be necessary. (See 
also W90-10965 and W90-11038) (Rochester-PTT) 
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A major West Coast refinery was ordered to up- 
grade its wastewater treatment plant (WWTP) to 
meet new toxicity-based discharge requirements. 
The existing WWTP could treat 2,500 gpm of 
combined process and rain water flows. The previ- 
ous permit had allowed bypassing when wet 
weather flows exceeded retention basin capacity, 
but the new order required the refinery to treat all 
process water and rain water flows as well as 
upgrade the treatment process to meet the newly- 
adopted effluent toxicity requirements. Upstream 
and effluent characterization, toxicity screening, 
and pilot plant testing of powdered activated 
carbon technology (PACT) and extended aeration 
(EA) processes are described. Parallel pilot testing 
of the PACT and EA processes showed that both 
could achieve compliance with the current base 
permit requirements, but only PACT can meet the 
targeted toxicity reduction criterion. Thus, if EA 
were employed at the refinery, appropriate tertiary 
treatment would be necessary. Investigators con- 
ducted a supplementary test to determine whether 
EA followed by granulated activated carbon 
(GAC) adsorption would be a feasible alternative 
to PACT for meeting the toxicity criterion. Polish- 
ing only 50% of the EA-treated flow would yield a 
treated effluent in which bioassay fish would sur- 
vive (100% after 96 hr exposure). A cost compari- 
son showed, however, that the EA-GAC alterna- 
tive would be much more expensive than the 
PACT system. (See also W90-10965) (Rochester- 
PTT) 
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In assessing activated sludge, the limitation on 
instantaneous measurement of mixed liquor volatile 
suspended solid (MLVSS) makes it difficult to 
estimate both specific oxygen uptake rate 
(SPOUR) and food-to-microorganism (F/M) ratio 
in time. Apparently, this limitation would make 
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both parameters not so promising even in a slow- 
growing activated sludge system. Hence, oxygen 
uptake rate (OUR), rather than SPOUR, is consid- 
ered more practical and suitable as a monitoring 
parameter for management or control, despite the 
fact that OUR is not an exact bioactivity indicator. 
The feasibility of using OUR in process control 
were studied with the following objectives: (1) to 
find a method for rapidly obtaining the proposed 
measurement parameter Fr/Mr (the oxygen uptake 
equivalent of F/M) from the monitoring system; 
(2) to find the correlations between F/M, influent 
soluble organics concentrations (sTOC, sCOD) 
and Fr/Mr in pseudo-steady states; and (3) to trace 
responses of OUR/sTOC (OUR/sCOD) to various 
shocks. A bench-scale activated sludge system was 
employed treating refinery wastewater. The moni- 
toring system employed proved to be applicable to 
different operating conditions and was able to 
extend the application range of OUR. Experimen- 
tal results showed that the monitoring system 
could be used to: (1) predict F/M and sTOC 
(sCOD) from Fr/Mr with normal influent charac- 
teristics; (2) provide the criteria for judging abnor- 
mal influent characteristics by incorporating Fr/ 
Mr with influent sTOC (sCOD); (3) and distin- 
guish various types of shocks (e.g., normal organic 
shock, organic + toxin shock, and inorganic 
shock) by tracing the variation of response factor 
during the shocked state. (See also W90-10965) 
(Rochester-PTT) 
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Several problems have been identified when using 
the activated sludge process in treatment of refin- 
ery wastewater. A study compared the rotating 
biological contactor (RBC) process with the acti- 
vated sludge process with the following consider- 
ations: effluent quality in terms of suspended solids 
and organic matter (especially hydrocarbons and 
phenols); bioprocess response to disturbances 
caused by specific pollutants, mainly phenolic 
compounds; time required for recovery of the bio- 
process after disruptions caused by toxic effects; 
and biosludge production and characteristics. The 
feed to all the experiments was refinery 
wastewater after treatment by oil-water separation 
and dissolved air flotation. Two parallel pilot plant 
units were used. RBC produced an effluent of 
better quality, containing lower concentrations of 
suspended solids. RBC was more resistant to dis- 
turbances caused by increased concentrations of 
phenolic compounds. The time required for recov- 
ery of biomass after disruption was shorter in RBC 
than in activated sludge. The biosludge production 
of RBC (volume of sludge) was four times lower 
than with activated sludge. In RBC up to 50% of 
hydrocarbons were removed by entrapment to the 
biomass, whereas only 10% were entrapped to 
activated sludge. The results show clear advan- 
tages of RBC and justify consideration of this 
process as an alternative to activated sludge in the 
treatment of industrial wastewater from integrated 
oil refineries. (See also W90-10965) (Rochester- 
PTT) 
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In northwest Anatolia, Turkey, a wet-process 
hardboard and Formica factory produces 14,000 
metric tons of hardboard, 1.8-2 million sq m of 
laminated board and 2,000 tons of decorative paper 
per year using approximately 24,000 tons of wood, 
16 kg chemical per ton of produced hardboard, 
and | kg paper, 0.5 kg phenolic resin, and 0.4 kg of 
other chemicals per sq m of Formica. The waste 
generation mechanisms at this plant, wastewater 
characteristics, treatment alternatives, and joint 
treatment of the wastewaters are described. The 
wastewaters from hardboard production tend to 
have BODS and COD (2,500-3,400 mg/L and 
5,500-6,600 mg/L, respectively) as well as high 
suspended and dissolved solids. The Formica 
wastewaters have relatively high dissolved solids 
and are more toxic than the hardboard 
wastewaters (>100%). Several alternative treat- 
ment options were considered that would reduce 
BODS by 98%, the regulatory requirement. The 
final design was a treatment system consisting of 
an equalization basin, neutralization chamber floc- 
culation tank, primary settler and two-stage acti- 
vated sludge process. Total investment in the plant 
was about $750,000, including land, construction, 
mechanical parts, belt filter and sludge thickening 
and drying expenses. Operation and maintenance, 
including power, chemicals, and personnel expend- 
itures totaled $185,000 at 1989 prices. The treat- 
ment plant has been monitored continuously since 
start-up. Plant performance increased as ambient 
temperature increased (e.g., BODS reduction of 
55% in February, 79% in April, COD reduction of 
52% in February, 65% in April). A treatment 
efficiency of 90% is expected in summer. (See also 
W90-10965) (Rochester-PTT) 
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Bleached Chemi-Thermo Mechanical Pulping 
(BCTMP) is a new, efficient process for pulp pro- 
duction. When compared with conventional kraft 
mills, BCTMP mills require lower initial capital 
investment, give higher pulp yield, require fewer 
personnel to operate, and have a lower cost per ton 
of pulp. Older refiner mechanical pulp and thermo 
mechanical pulp (TMP) mills have either convert- 
ed to the BCTMP process, integrated into paper 
mills, or have been shut down. The effluent pro- 
duced by BCTMP mills is mainly from chip wash- 
ings, press filtrate, and white water purge. The 
concentration of BOD produced from a CTMP 
mill is almost 200% higher and resin acids 250% 
higher than in a TMP mill. Aerobic stabilization 
basin (ASB), air activated sludge with a secondary 
clarifier, and pure oxygen systems were evaluated 


for the waste treatment process at two new 
BCTMP mills in Canada. Four aeration systems 
were considered: jet aerators, surface aerators, 
static aerators, and fine bubble dome diffusers. 
Design studies were conducted to develop design 
parameters for treatment at the two new BCTMP 
mills. Toxicity of resin acids, berm mixing, temper- 
ature effects, wastewater characteristics, and treat- 
ment results were among the aspects considered. 
Although the ASB process is suitable for treating 
CTMP wastewater, control of the level of BOD 
removal efficiency in the lagoon can be difficult 
during the winter months. The BOD removal effi- 
ciency is sensitive to reaction temperature, hydrau- 
lic detention time, and the ratio of nutrients present 
in the lagoon. For good treatment, a hydraulic 
detention time of 8-10 days is required; the desired 
temperature in the ASB basin is 20-35 C. During 
the summer months, cooling of wastewater prior 
to ASB treatment is necessary; cooling is not nec- 
essary in winter. For high BOD and toxicity re- 
moval efficiencies, a single cell or two cells in 
series activated sludge system will give better con- 
trol than the ASB system. Jet aeration systems are 
efficient and well suited for treating CTMP and 
BCTMP wastewaters. (See also W90-10965) 
(Rochester-PTT) 
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A finish paper mill discharges a wastewater high in 
suspended solids, organic matter, and ammonium- 
nitrogen. Newly imposed effiuent limitations will 
require secondary treatment for BOD removal and 
nitrification. A pilot study was undertaken to es- 
tablish the basis of design for treating the waste to 
levels consistent with these new effluent limita- 
tions. The anoxic selector activated sludge process 
was successful for BOD removal and nitrification. 
The process consistently produce a well-settling 
biomass with sludge volume indexes (SVIs) well 
under 100 mL/g. Activated sludge reactors with- 
out selectors which were operated identically to 
those with selectors all experienced severe sludge 
bulking with SVIs significantly exceeding 200 mL/ 
g. This phenomenon impaired BOD removal and 
nitrification efficiency. The selectors operated suc- 
cessfully over a four-fold range of organic loading 
rates (food-to-microorganism ratios) and hydraulic 
retention time. The superior performance of the 
anoxic selector activated sludge process relative to 
the conventional activated sludge process seems to 
be due to the selection for floc-forming organisms 
in the high-substrate environment of the selectors. 
(See also W90-10965) (Rochester-PTT) 
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ulp and paper industry uses a e — 
of » on to bleach pulp and achieve be oh 
brightness and praee! nd of pulp. A pete ‘oe 
tributor to the COD, color, and organically bound 
chlorine (OCI) in - mill wastes is high-molecu- 
lar-weight (HM —— A study investi- 
gated the biological treat ity of bleach plant 
oo — = Nap color, and OCI a 
efficiency. The ity of a wood-degrading fungus 
(Phanerochaete c rium) to remove these 
pollutants also was studied. Most of the chlorolig- 
nins in hardwood bleach plant effluents had a 
molecular weight lower than 1500. Most of the 
chloroli; in softwood bleach plant are in the 
HMW fraction. An aerated lagoon can dechlorin- 
ate and degrade very effectively the chlorolignins 
in the hardwood bleach effluent (whether O2 preb- 
leached or not). The effectiveness fails when treat- 
ing the softwood bleach effluent due to HMW 
chlorolignins. Bacteria preferentially degrade the 
low-molecular-weight chlorolignins. 
Color is ee during lagoon treatment. The 
fungus can decolorize very effectively any of the 
bleach effluents studied here. It degrades both 
HMW and LMW chlorolignins. There is an accu- 
mulation of LMW chlorolignin degradation prod- 
ucts after treatment. In general, the fungus dech- 
lorinates the bleach effluent very efficiently and 
about 30-40% of COD is removed during one day 
of fungal treatment. (See also W90-10965) (Roch- 

ester- 
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Chemi-Thermo Mechanical Pulping (CTMP) ef- 
fluents can be treated by aerobic and/or anaerobic 
waste treatment systems, but consistent reduction 
of toxicity has been difficult to achieve. Raw 
CTMP effluents are high in BODS, sulfite, and 
resin acids. The toxicity of CTMP effluents is 
related to the quantity and type of resin acids, fatty 
acids, alcohols, and aldehyde extractives found in 
the chip furnish. The toxicity of an industrial 
CTMP effluent biotreated in a pilot-scale Carrou- 
sel oxidation ditch system was assessed. The efflu- 
ent was t-treated in several ways to increase 
fish survival. Several acute bioassays were con- 
ducted using juvenile rainbow trout (0.4-1.5 g). 
The pilot-scale Carrousel waste treatment system 
was highly effective in reducing BODS, TSS, sul- 
fite, resin, and fatty acids and toxicity of an indus- 

CTMP effluent. System design with food-to- 
microorganism (F/M) ration of 0.16, mixed liquor 
suspended solids of 3,000 mg/L, and a mean sludge 
age of 15 days provides satisfactory biological 
reduction of resin acids and BODS. Color and pH 
actually increased with the treatment process. The 
raw CTMP effluent was highly toxic, with an 
LCS0 of 0.55%. Toxicity of the biotreated effluent 
was highly variable but improved with pH adjust- 
ment and lime treatment. Filtration did not im- 
prove fish survival. Remaining toxicity appeared 
to be related to concentrations of undissociated 
ammonia and possible nitrites. Ammonia toxicity 
can be regulated by controlled application of nutri- 
ent ammonia feed. Subsequent tests suggest that 
nitrite can be removed by positioning an anoxic 
tank between the Carrousel reactors and the sec- 
ondary clarifier. (See also W90-10965) (Rochester- 
PTT) 
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In an attempt to upgrade the performance of the 
Portage La Prairie, Manitoba, municipal 
wastewater treatment plant, it was proposed to 
apply anaerobic pretreatment to wastewater from 
Industrial Park (IP), which contributed ap- 
proximately 80% of the overall BOD load and 
only 20% to the combined flow. The two main IP 
residents are a potatoe processor and a rt er proc- 
essing plant. Pilot-scale treatability studies demon- 
strated the effectiveness of anaerobic treatment in 
an upflow hybrid reactor for treating the IP 
wastewater. Cost-effectiveness analyses result- 
ed in selection of anaerobic-aerobic treatment se- 
quence are presented along with results of evalua- 
tion of the compatibility of the anaerobically pre- 
treated IP wastes with the aerobic activated Ao 
treatment of the municipal plant. Anaerobic IP 
pretreated effluent was amenable to aerobic post- 
treatment, yielding a highly mineralized biomass 
and residual BODS below 10 mg/L at food-to- 
microorganism ratio (F/M) of 0.35 and hydraulic 
retention time (HRT) of 0.2 days. The combined 
IP and municipal sewage was easily treatable, al- 
though settleability deteriorated whenever the load 
was increased much above F/M = 0.5. The BODS 
removal was virtually complete (effluent BOD 
below 6 mg/L) provided the solids separation was 
accomplished. The 4:1 mixture of sewage and IP 
effluent was easily treatable following an initial 
adjustment period. Anaerobic pretreatment of IP 
wastes was the cost-effective way to minimize 
excess sludge and operating costs. The activated 
sludge system selected for the munici 
wastewater treatment plant was the long HRT/ 
solids retention time nitrifying process, proven in 
converted earthen basins. Anaerobic pretreatment 
significantly improved nitrification and settling 
properties of the activated sludge treating com- 
bined wastewater. (See also W90- 10965) (Roches- 


ter-PTT) 
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An edible oil refining plant was established in the 
1950s in a non-residential area, but now has 
become surrounded by a metropolitan area. The 
industrial facility was evaluated in terms of the 
characteristics and treatability of its process 
wastewaters, including physicochemical treatabil- 
ity studies, full-scale dissolved air flotation (DAF) 
performance, treatability studies with a pilot-scale 
activated sludge system, theoretical basis, determi- 
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nation of kinetic coefficients from treatability data, 
and design considerations and cost analysis. A 
treatment system including DAF and the extended 
aeration activated sludge process with a 24-hr hy- 
draulic retention time provides significant reduc- 
tion of BODS (to less 250 mg/L), which is a 
prerequisite for discharging into most municipal 
sewer networks. Results from full-scale DAF and 
pilot activated sludge systems revealed that a COD 
removal efficiency of more than 85% could be 
achieved, although the season was winter and the 
average temperature in the aeration basin was 
about 10 C. The variation in mean cell residence 
time from 10-30 days significantly influences 
system performance in the range of 88-93%. If the 
nitrogen is supplied in required amounts, the 
system performance will further be increased. 
Fatty material skimmed from the DAF unit is a 
valuable by-product for the industry and can re- 
place a significant amount of the treatment cost. 
(See also W90-10965) (Rochester-PTT) 
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Investigations into the performance of high-rate 
anaerobic stabilization, as applied to industrial 
wastewater, have led to the development of a 
number of process regimes and have increased the 
general understanding of the treatment mecha- 
nisms involved. The performance of an anaerobic 
up-flow packed bed reactor treating wastewater 
from soft drink manufacturing was determined. 
Wastewater from the soft drink industry originates 
from syrup manufacturing and packaging, bottling 
production runs, process water purification, and 
washdowns of equipment and conduits. filtered 
COD as high has 8800 mg/L and BODS as high as 
pe as 6,200 mg/L has been measured, with typi- 

values in the thousands of mg/L. The anaero- 
bic up-flow packed bed reactor proved effective 
for pretreatment of soft drink wastewater at antici- 
pated waste strengths. At a waste strength of 5000 
mg/L sCOD, above 90% sCOD removal was ob- 
served at an organic loading rate of 1110 Ib sCOD/ 
1000 cu ft/day and a hydraulic residence time 
(HRT) of 6.1 hr, whereas 56.9% removal was 
achieved with loading of 3662 Ib sCOD/1000 cu 
ft/day and a corresponding HRT of 2.1 hr. At a 
waste strength of 2,500 mg/L sCOD, above 90% 
sCOD removal was observed at an organic loading 
rate of 546.1 Ib/1000 cu ft/day, with a correspond- 
ing HRT of 6.1 hr. At this same waste strength, an 
organic loading of 1846 Ib sCOD/1000 cu ft/day 
applied at a HRT of 2.1 hr yielded over 85% 
sCOD removal. Effluent sCOD and sBODS can be 
expected in the area of 100-200 mg/L and 50-100 
mg/L, respectively, for moderate HRTs (6 hr and 
above) and extended operation. Settled supernatant 
COD and BODS ranged from 300-700 mg/L and 
100-300 mg/L, respectively, at moderate detention 
times and depend on the state of solids in the 
reactor. The ratio of suspended vs attached bio- 
mass increases with increased organic loading. The 
type of solids favored in this reactor (i.e., attached, 
flocculent, or granular) will affect performance, 
effluent solids content, and hydraulic loading limi- 
tations. (See also W90-10965) (Rochester-PTT) 
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Distillery wastewaters originating from cane mo- 
lasses-based alcohol industry are distinct in having 
very high BOD and dissolved solids, low pH, and 
dark brown color. Although anaerobic biological 
treatment has been used extensively for the reduc- 
tion of BOD and COD, color removal by this 
process is are not significant. Laboratory-scale 
studies were conducted on methods of removing 
color from distillery wastewater, including: use of 
coagulants for color removal, effect of pH and 
coagulant dose on color removal, coagulant and 
cetylpyridinium chloride (CPC) combination, use 
of oxidants for color removal, and color removal 
from raw molasses and distillery wastewaters. Alu- 
minum sulfate and ferric chloride were very effec- 
tive in color removals from anaerobically treated 
dilute molasses and distillery wastes. The optimum 
pH for aluminum sulfate and ferric chloride coagu- 
lation was 4 and 5 respectively. Good correlation 
between COD and color removals indicates that 
the bulk of nonbiodegradable COD present in 
treated effluents is associated with color causing 
pigments. There seems to be a direct stoichiometry 
between the coagulant dose and color causing pig- 
ments. CPC reduced the coagulant dose for 
achieving similar color removals. Bleaching 
powder and potassium permanganate were effec- 
tive in decolorization of treated effluents. Low 
COD removals during oxidation suggests some 
changes in the chemical structure of colored com- 
pounds rather than the complete destruction of 
organic molecules. Sequential treatment of anaero- 
bically treated effluents with ferric chloride and 
potassium permanganate resulted in the decrease of 
almost 20,000 Pt-cobalt units to 107 units, more 
than 99% removal. Although coagulants were not 
that effective with diluted raw molasses and distill- 
ery wastewaters compared to anaerobically treated 
effluents, oxidizing agents gave similar results, indi- 
cating the specific destruction of chromophoric 
groups. (See also W90-10965) (Rochester-PTT) 
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A two-basin Cyclic Activated Sludge System 
(CASS) was employed for the treatment of 
wastewaters generated by a fluid milk manufactur- 
ing operation in California. The plant receives 26 
million pounds of raw milk per month. It generates 
140,000 gallons of wastewater per day, character- 
ized by wide variations in both hydraulic and 
organic loading parameters; excursions of 800-8000 
mg/L COD, 110-5400 mg/L BOD, and 80-2600 
mg/L total suspended solids (TSS) have been re- 
corded for this facility. Among the problems en- 
countered during development of the CASS 
system were increase in loading from 140,000 
(design) to 200,000 gallons of wastewater per day, 
foaming and associated phenomena, and quater- 


nary ammonium surfactants, which can be difficult 
to degrade. Microscopic examination of the surface 
scum showed it to consist of a viscous mass of 
minute bubbles containing Nostocoida limicoida 
and Nocardia species. The liquid structure resem- 
bled a gelatinous mass, light caramel-brown in 
color and containing some Type 021N filaments. 
Foaming and bulking conditions coincided, and 
occurred as a result of four operating conditions: 
(1) increase in organic loading; (2) operation under 
intermittent nutrient limitations; (3) operation at 
gradually increasing mixed liquor suspended solids 
concentrations; and (4) introduction of 
wastewaters having a high content of detergents 
and other cleaning agents. Microscopic examina- 
tion of the biomass did not reveal the existence of a 
‘back bone’ filamentous floc structure when a 
sludge with good settling properties was restored. 
Chlorine dosing of the foam solids fraction during 
non-aeration periods at a dose equivalent to 40 
mg/L (at top water volume) effectively contained 
the growth of the scum for some 20-30 days while 
this mode of operation was practiced. Physical 
removal of floating surface solids was helpful to 
the operation of the plant, but did not effectively 
reduce scum growth. Foaming was eliminated 
after: (1) the plant was operated under non-limiting 
nutrient conditions over a period of 60-90 days and 
(2) the biomass had acclimated to the change in 
wastewater composition and the loading on the 
plant was operated on a reduced sludge age of 
around 5 days. Long-term operation of this fed- 
batch facility has shown a high level of perform- 
ance. The inclusion of a captive selector in the 
operation of a fed-batch reactor effectively pro- 
motes a well-settling biomass under nutrient-bal- 
anced conditions. (See also W90-10965) (Roches- 
ter-PTT) 
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A continuously-fed, intermittently decanted 
(CFID) cyclical activated sludge plant treating 
summer flows of 4 MGD and winter flows of 6 
MGD began operation in Union City, Tennessee, 
in October 1986. The Union City facility uses a 
proprietary version of the CFID cyclical activated 
sludge process developed by Ausgen-Biojet Waste 
Water Systems. The facility treats a combined 
municipal/industrial flow. The removal efficiencies 
of the Union City ICEAS process under both 
hydraulic and waste load stresses are reported for 
carbonaceous biochemical oxygen demand 
(CBODS), ammonia nitrogen (NH3-N), total Kjel- 
dahl nitrogen (TKN), oxidized nitrogen (NOx-N), 
total nitrogen, phosphorus, and total suspended 
solids (TSS). Good CBODS5 removals were con- 
sistently demonstrated, despite CBODS5 loading of 
up to 150% of the design CBODS loading. NH3-N 
removal over the entire study period was not con- 
sistent. TKN loading and removal followed trends 
observed for NH3-N. A 3-hr summer cycle provid- 
ed better sludge settleability than a 4-hr cycle. For 
an operating protocol of equal air on-air off peri- 
ods, a CFID process provides more consistent P 
removal using a 4-hr total cycle length than a 3-hr 
total cycle length. Cyclical activated sludge proc- 
esses treating wastewater with high ammonia con- 
centrations and designed to take advantage of 
oxygen credits from denitrification should have an 
external oxygen source sized to provide sufficient 
oxygen to meet all necessary carbonaceous and 
nitrogenous oxygen demands, ignoring the denitri- 
fication oxygen credit. Centrifugal blowers may be 


throttled on the inlet side to provide energy sav- 
ings when the system is not stressed, but capacity 
should be available to overcome low dissolved 
oxygen stress caused by high oxygen uptake rate 
and the subsequent suppression of denitrification. 
Between 20 C and 30 C, CBODS removal is unaf- 
fected by temperature in a CFID system, whereas 
nitrification is depressed approximately 30% at the 
lower temperature. (See also W90-10965) (Roches- 
ter-PTT) 
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The anaerobic lagoon process is well known for its 
ability to provide a high degree of stabilization for 
high strength wastes through methane fermenta- 
tion. The covered anaerobic lagoon treatment fa- 
cility at an FDL Foods pork slaughter and meat 
processing facility in Dubuque, Iowa, is described 
and performance data for 1987 and 1988 are pre- 
sented and interpreted. At this plant, an average of 
nearly 2 million gallons of wastewater containing 
26,000 Ib of 5-day BOD and 14,000 Ib of suspended 
solids (SS) are generated daily. A laboratory study 
was conducted and led to the choice of an anaero- 
bic lagoon pretreatment system. The full-scale 
design was based on a weekly average flow of 
2.832 mgd and BODS of 68,275 lb/day. Less than 
expected removals of hydrogen sulfide resulted in 
one of the two clarifiers being converted to an 
aerated gas stripper. The anaerobic lagoon facility 
was completed in the fall of 1985. The new anaero- 
bic pretreatment facility has been very successful, 
both financially and environmentally. The total 
initial investment was $1.5 million, which was re- 
turned in less than 2 yr through savings in oper- 
ation costs for wastewater treatment and the 
energy values recovered from burning biogas in 
the new boiler. Approximately 12% of purchased 
fuels comes from biogas generated by the anaero- 
bic lagoon. No operational problems have been 
experienced. The required chlorine feed to sup- 
press sulfate reduction in the anaerobic effluent has 
been almost exactly as predicted by the laboratory 
study (10-15 mg/L chlorine as C12). There are no 
odors around the facility and no unusual odors or 
hazardous gases have been reported in the city 
sewer system as a result of the FDL Foods anaero- 
bic wastewater treatment facility. The anaerobic 
facility is somewhat underloaded, from a BOD and 
detention time standpoint, compared with what 
might be acceptable practice. However, BOD re- 
movals were 91% during 1988. (See also W90- 
10965) (Rochester-PTT) 

W90-11055 


OPERATING EXPERIENCE: ANAEROBIC 
TREATMENT AT PACKERLAND PACKING. 
Foth and Van Dyke and Associates, Inc., Green 
Bay, WI. 

T. W. Stebor, C. L. Berndt, S. Marman, and R. 
Gabriel. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 825-834, 9 fig, 2 tab, 4 ref. 


Descriptors: *Anaerobic digestion, *Food-process- 
ing wastes, *Meat processing industry, *Pretreat- 
ment of wastewater, *Wastewater treatment, Beef, 
Biological oxygen demand, Biological wastewater 
treatment, Chemical oxygen demand, Fats, Grease, 





Oily water, Performance evaluation, Suspended 
solids, Wisconsin. 


Anaerobic pretreatment of industrial wastewaters 
has become increasingly popular. The favorable 
economics with anaerobic treatment vs aerobic 
treatment result from the biogas generation from 
the anaerobic system and the elimination of the 
need for oxygenation. The anaerobic contact treat- 
ment process was pilot tested and implemented at 
Packerland Packing Company in Green Bay, Wis- 
consin. Operations at this plant include beef proc- 
essing at a rate of 265 head/hr, hide cleaning and 
curing, sausage casing production, tripe produc- 
tion, rendering for high quality tallow, and scrap 
meat and by-product processing for pet food. The 
resulting wastewater has BODS in the range 1600- 
3000 mg/L, soluble BODS 500-1100 mg/L, COD 
4200-8500, soluble COD 1100-1600 mg/L, total 
suspended solids (TSS) 1300-3400 mg/L, volatile 
suspended solids 1100-2800, fats, oil, and grease 
100-200 mg/L, total Kjeldahl N of 114-148 mg/L, 
NH4-N of 65-87, and total P of 20-30 mg/L. Initial 
performance was not adequate and various adjust- 
ments had to be made. Performance of the system 
became increasingly more stable and consistent 
beginning in approximately operating week 40. 
The performance test period for determination of 
process guarantees was during operating weeks 60 
and 65. The anaerobic system passed the process 
test with an average tCOD removal of 92.6% and 
TSS removal of over 90%. Performance guaran- 
tees were 84% and 75%, respectively. No macron- 
utrients were required and the production of 
biogas averaged 75% methane and was produced 
at the predicted rates. The anaerobic treatment 
system at Packerland Packing has proven to be an 
extremely effective pretreatment process prior to 
discharge to the Green Bay Metropolitan Sewage 
System. It has satisfied the process performance 
guarantees and reduced costs over the previous 
pretreatment method. (See also W90-10965) (Roch- 
ester-PTT) 

W90-11056 


FULL-SCALE DEMONSTRATION OF A SE- 
QUENCING BATCH REACTOR FOR A HAZ- 
ARDOUS WASTE DISPOSAL SITE. 

CECOS International, Inc., Niagara Falls, NY. 
C. N. Staszak. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-165542. 
Price codes: A04 in paper copy, AO1 in microfiche. 
NYSERDA Report 85-21, August 1985. 42p, 12 
fig, 10 tab. NYSERDA Contract 601-CON-IC-84. 


Descriptors: *Economic aspects, *Hazardous 
wastes, *Organic compounds, *Sequencing batch 
reactors, *Wastewater treatment, *Wastewater 
treatment facilities, Batch treatment, Costs, Pollu- 
tion load. 


This demonstration was performed in order to 
demonstrate the technical feasibility and the eco- 
nomic attractiveness of employing a Sequencing 
Batch Reactor (SBR) in the treatment of dilute 
aqueous organic waste streams. The SBR itself is 
as much a treatment strategy as it is an equipment 
installation. The system performs the functions of 
equalization, aeration and sedimentation in a time 
sequence, as opposed to the aeration basin-clarifier 
configuration of conventional wastewater treat- 
ment installations. By changing the time allotted 
for performance of a particular function, the 
volume provided for this function has effectively 
been changed. The first phase of the Demonstra- 
tion Project involved subjecting bench-scale reac- 
tors to various reaction conditions and operating 
strategies in order to optimize full-scale perform- 
ance. Tests, in which the reactor’s operating condi- 
tions were changed, focused on possible upsets due 
to weather events and mechanical failure. Simulat- 
ed power failures extended over 48-hr intervals 
had no ill effects upon the reactors. The lowering 
of the mixed liquor temperature, in simulation of 
winter operating conditions, showed that the mi- 
crobes could provide good treatment efficiency to 
temperatures as low as 5 C, provided that a slow 
rate of decline is imposed on the bulk fluid temper- 
ature. From the data gathered while working with 
the bench-scale systems, valuable full-scale design 
and operating parameters were derived. Reactor 
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design was completed in the Fall of 1983, and 
construction was completed by May 1984. The 
start-up of the unit was in June 1984, at which 
point the full-scale demonstration began. During 
normal operating conditions, the total organic 
carbon (TOC) removal efficiency of the reactor 
was found to be 76%. The energy savings realized 
due to operation of the SBR unit were manifested 
primarily as a reduction in the use of activated 
carbon. The installation of the SBR also provided 
to CECOS a benefit due to the superior quality of 
its treated wastewater. (Lantz-PTT) 

W90-11076 


ARTIFICIAL WETLANDS FOR WASTEWATER 
TREATMENT. 

National Inst. for Water Research, Pretoria (South 
Africa). 

A. Wood, and M. Rowley. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-177513. 
Price codes: E04 in paper copy, E04 in microfiche. 
1987. 7p, 2 fig, 2 tab, 13 ref. 


Descriptors: *Artificial wetlands, *Pilot plants, 
*Wastewater treatment, *Wetlands treatment, 
Aquatic plants, Flow pattern, Particle size, Reeds, 
Rhizomes. 


Artificial wetlands constructed for effluent treat- 
ment can either mimic natural wetlands, in the 
sense that wastewaters flow over the surface of the 
bed and are filtered through dense strands of artifi- 
cially established aquatic plants, or they can be 
designed to promote subsurface flow of effluent 
through the substratum in which the plants are 
established. It is this latter concept that has most 
widely been accepted and developed. The horizon- 
tal systems are built with a slight incline (1-3%) 
between the inlet and the outlet. Effluent flows 
horizontally through the rhizosphere of the wet- 
land plants, penetrating the soil and channels 
formed by the root system. Conversely in the 
vertical flow systems the effluent is discharged on 
the surface of the bed, passing vertically through 
the substrata and rhizosphere to a drainage channel 
at the base of the bed. Although the plants are the 
most obvious biological component of the wetland 
ecosystem, the actual purification is accomplished 
through a combination of biological, physical and 
chemical interreaction between the plants, the sub- 
strata, and the microbiological community that 
develops. The objective of the NIWR research is 
to produce reliable design guidelines, in a form 
which can be readily used by engineers responsible 
for designing sewage treatment facilities, and effi- 
ciently operated by local technicians. This research 
is undertaken through a series of laboratory, bench 
and pilot scale facilities, aimed at the development 
of full-scale application of the most appropriate 
technology. The efficiency of the system is con- 
trolled by the: (1) substrata responsible for the 
majority of the nutrient removal capacity through 
microbial and physicochemical reactions; (2) ma- 
crophyte species responsible for aeration and en- 
hancing permeability; and (3) operational regime 
imposed on the system, in particular loading rates 
and retention times. The reactors were established 
in May and have steadily developed and estab- 
lished a viable macrophyte community. Although 
is early in the experimental program, effluent levels 
currently being accomplished by the reactor are 
most satisfactory. The design, operational and 
energy requirements are low, construction costs 
should similarly be low, while treatment efficiency 
is indicated to be high. (Lantz-PTT) 

W90-11082 


JOULE-HEATED GLASS FURNACE PROCESS- 
ING OF A HIGHLY AQUEOUS HAZARDOUS 
W. STREAM 


ASTE A 
EG and G Mound Applied Technologies, Miamis- 
burg, OH. 
L. M. Klingler, and P. L. Abellera. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE89-008958. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. MLM-3577, March 17, 1989. 34p, 11 
fig, 16 tab, 1 ref. DOE Contract No. DE-AC04- 
88DP43495. 


Descriptors: *Hazardous wastes, *Incineration, 
*Wastewater treatment, Economic aspects, Indus- 
trial wastewater, Performance evaluation. 


A hazardous waste stream, covered by the Re- 
source Conservation and Recovery Act (RCRA), 
generated as a by-product of explosives fabrication 
processes, was treated by means of a joule-heated 
glass furnace in a series of test burns at Mound. 
The burns were designed to determine the fur- 
nace’s capability to meet the US EPA’s hazardous 
waste incineration standards while processing a 
highly aqueous, low BTU waste. A second goal of 
the experiments was to determine the energy cost 
of this onsite processing. The current procedure 
for handling the waste, shipping it offsite to a 
disposal contractor, is expensive and carries long- 
term environmental law liability concerns. Four 
test burns were made, with wastewater content 
varied between 44 and 100%. Despite mechanical 
and operational problems (since corrected), the 
tests yielded destruction and removal efficiency 
factors > 99.99% for all runs, and > 99.99% for 
all but two samples. Energy costs proved to be of 
minor significance. Projected operational labor 
costs, however, eliminate much of the economic 
incentive for glass melter treatment of this waste 
stream at the present time. (Author’s abstract) 
W90-11090 


MUNICIPAL SEWAGE TREATMENT PLANT 
SLUDGE MANAGEMENT. 

Proceedings of the National Conference held May 
27-29, 1989, Boston, Massachusetts. Sludge Man- 
agement Series No. 17. Hazardous Materials Con- 
trol Research Inst., Silver Spring, Maryland. 1987. 
280p. 


Descriptors: *Clean Water Act, *Composting, *In- 
cineration, *Marketing, *Municipal wastes, *Odor 
control, *Privatization, *Regulations, *Sludge dis- 
posal, *Sludge management, *Wastewater facili- 
ties, *Wastewater management, *Wastewater treat- 
ment, Energy sources, Land disposal, Public 
health, Risk assessment, Sludge conditioning, 
Sludge drying. 


Many issues are involved in municipal sewage 
treatment plant sludge management. The national 
conference was divided into twelve sections: feder- 
al and state programs, risk assessment, sludge qual- 
ity, overall sludge management in publicly-owned 
treatment works, sludge conditioning, land applica- 
tion, incineration, in-vessel composting, on-land 
composting, odor control, marketing of sludges, 
and privatization. Through this broad range of 
topics, the conference addressed issues of regula- 
tion and law-making, resource management and 
pollution control. The papers are drawn from 
across the United States, with most papers focus- 
ing upon a single city, county or sanitation district. 
(See W90-11092 thru W90-11143) (Brunone-PTT) 
W90-11091 


COOPERATIVE TESTING OF MUNICIPAL 
SEWAGE SLUDGES BY THE TOXICITY 
CHARACTERISTIC LEACHING PROCEDURE 
AND COMPOSITIONAL ANALYSIS. 
Environmental Protection Agency, Washington, 
DC. Office of Municipal Pollution Control. 

J. Walker. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 14-20. 11 tab, 4 ref. 


Descriptors: *Hazardous wastes, *Municipal 
wastes, *Regulations, *Sludge analysis, *Sludge 
management, *Testing procedures, *Toxicity, 
*Toxicity Characteristic Leaching Proceed, 
*Wastewater treatment, Association of Metropoli- 
tan Sewerage Age, Environmental Protection 
Agency, Heavy metals, Herbicides, Office of Solid 
Waste and Emergency Response, Organic com- 
pounds, Pesticides, Volatile organic compounds, 
Water quality standards. 
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The Toxicity Characteristic Leaching Procedure 
(TCLP) is a proposed method that has been devel- 
oped by the Office of Solid Waste and Emergency 
Response (OSWER) for determining whether or 
not solid wastes, including municipal sewage 
sludges are hazardous based upon toxicity. The 
Office of Water, in cooperation with OSWER, has 
been testing sewage sludges. The tests have been 
run to determine the applicability and impact of 
the TCLP and the toxicity characteristic toxic 
constituent regulatory levels for characterizing 
sludges as hazardous. Samples of sludge were col- 
lected from twelve publicly-owned treatment 
works. The collected samples were analyzed for a 
total of 42 volatile, 67 semivolatile, 10 metal and 29 
pesticides and herbicide constituents. The levels of 
the volatile constituents were generally quite low, 
but are the class of compounds that are most likely 
to fail the Toxicity Characteristic. Values reported 
for volatile TCLP analytes by EPA differed from 
those of the Association of Metropolitan Sewerage 
Agencies (AMSA) by as much as six-fold. The 
results of the semivolatile TCLP and composi- 
tional analyses were similar to those of the volatile 
analyses with respect to uniformity among labora- 
tories. Metal TCLP analytes are considerably 
lower in concentration than the Toxicity Charac- 
teristic metal toxicity regulatory levels. The results 
of the TCLP and compositional pesticide and her- 
bicide analyses were in the 0.1 to 10 mg/kg range 
on a dry weight basis. Sludge pesticide, herbicide, 
semivolatile and metals analyte concentrations will 
generally not exceed the Toxicity Characteristic 
regulatory levels. (See also W90-11091) (Brunone- 


W90-11095 


MULTI-MEDIA MICROBIOLOGICAL RISK 
ASSESSMENT METHODOLOGY FOR MUNIC- 
IPAL WASTEWATER SLUDGES. 

Environmental Protection Agency, Cincinnati, 
OH 


For primary bibliographic entry see Field 5B. 
W90-11097 


RISK ASSESSMENT IN DEVELOPMENT OF 
MUNICIPAL SLUDGE INCINERATION REGU- 
LATIONS UNDER 405(D) OF THE CLEAN 
WATER ACT. 

Environmental Protection Agency, Washington, 
DC. Office of the Assistant Administrator for 
Water. 

E. P. Crumpler, and L. Fradkin. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 30-35. 3 tab, 3 ref. 


Descriptors: *Clean Water Act, *Incineration, 
*Municipal wastewater, *Risk assessment, *Sludge 
disposal, *Sludge management, *Waste manage- 
ment, Computer models, Contaminants, Emission 
control, Environmental Protection Agency, 
Human diseases, Land disposal, Landfills, Model 
studies, Path of pollutants, Public health, Regula- 
tions, Sludge lagoons, Sludge utilization. 


The need for effective sludge management is con- 
tinual and growing. Currently, this sludge is being 
managed as follows: landfilling, 40%; land applica- 
tions, 19%; incineration, 20%; ocean dumping, 7%; 
distribution and marketing, 6%; storage lagoons 
and other, 6%; other, 2%. In 1983, the Environ- 
mental Protection Agency (EPA) Sludge Task 
Force presented its finding to the Agency. One of 
the major recommendations was to develop a com- 
prehensive technical regulatory program under 
Section 405(d) of the Clean Water Act. Section 
405 requires the EPA to develop and issue regula- 
tions which identify uses for sludge including dis- 
posal, specify factors to be taken into account in 
determining the measures and practices applicable 
for each use or disposal, and identify concentra- 
tions of pollutant which interfere which each use 
or disposal. In order to evaluate health impacts of 
the emissions from incinerators, a set of ten sludge 
incinerator plants were selected from an EPA 
sponsored telephone survey of sludge incinerators. 
The air dispersion models used were EPA ap- 


proved versions of Industrial Source Complex 
Long Term (ISCLT), Long Z, and Complex I. 
The potential health risk associated with the emis- 
sions from sludge incineration are related to the 
annual average ground level contaminant concen- 
trations. The exposure level for contaminant dose 
for an individual residing ip an area impacted by 
emissions from the municipal sludge incinerator 
depends upon the duration of exposure; inhalation 
volume; particle size distribution for incinerator 
emissions; and annual average contaminant con- 
centrations. After modeling is completed, the high- 
est annual ground level concentrations can be iden- 
tified at each of the ten sites. The modeled emis- 
sions rates for each plant may be compared with 
the actual emissions determined by the testing of 
sludge incinerators to determine whether the emis- 
sions are acceptable. If the reference air concentra- 
tions are exceeded, some type of criteria or man- 
agement practice to reduce emissions will need to 
be developed. (See also W90-11091) (Brunone- 


W90-11098 


PASTEURIZATION OF ANAEROBIC DIGEST- 
ER FEED FOR ENHANCED PATHOGEN DE- 
STRUCTION. 

Los Angeles County Sanitation Districts, Whittier, 
CA 


R. P. Miele, M. D. Noriega, P. Griffith, and R. C. 
Caballero. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 36-42. 7 fig, 8 tab, 8 ref. 


Descriptors: *Anaerobic digestion, *Disinfection, 
*Pasteurization, *Pathogens, ‘Pretreatment of 
wastewater, *Sludge digestion, *Sludge manage- 
ment, *Wastewater treatment, Fecal coliforms, 
Heating time, Nematodes, Pollution control, Sal- 
monella, Streptococcus, Temperature, Viruses. 


A mesophilic anaerobic digester was operated with 
and without pasteurized primary sludge as the 
feed. Pathogen and fecal indicator densities were 
determined for raw sludge, pasteurized raw slud; a 
digested sludge with raw feed, and digested sludge 
with pasteurized feed. The inclusion of pasteuriza- 
tion into the feeding system reduced fecal indica- 
tors in the effluent by approximately 2 logs greater 
than when raw sludge was the feed. Overall de- 
struction of fecal indicators ranged from 4.6 logs 
for total coliforms to 3.0 logs for fecal strepto- 
cocci, while salmonellae were reduced by 2.2 lo; 
Heat inactivation of the fecal indicators and 
pathogens salmonellae, Ascaris ova, and attenuated 
polio virus, was investigated at different tempera- 
tures and heating times. A pasteurization tempera- 
ture of 65 C for 20 minutes disinfected these orga- 
nisms almost as well as 70 C for 30 minutes. 
However, increasing the temperature has a greater 
effect on organism kill than increasing the heating 
time. Feeding the digester pasteurized sludge did 
not impair the performance of the digestion proc- 
ess. (See also W90-11091) (Author’s abstract) 
W90-11099 


CLEANING OF LOVE CANAL AREA STORM 
AND SANITARY SEWERS. 

New York State Dept. of Environmental Conser- 
vation, Buffalo. 

For primary bibliographic entry see Field 5G. 
W90-11101 


SLUDGE TREATMENT BY OXYOZOSYNTHE- 
SIS 


PCI Ozone Corp., West Caldwell, NJ. 

C. Nebel. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 63-67. 3 fig, 6 tab. 


Descriptors: *Oxidation, | *Oxyozosynthesis, 
*Ozone, *Sludge conditioning, *Sludge manage- 
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ment, *Sludge treatment, *Wastewater treatment, 
Dissolved oxygen, Hydrogen ion concentration, 
Operating costs, Temperature. 


The treatment of combined primary and waste 
activated sludge by the oxyozosynthesis process is 
via wet chemical oxidation. The chemical environ- 
ment for sludge oxidation requires that the process 
be carried out under the conditions of ambient 
temperature, low pH and a high dissolved oxygen 
content. Under these conditions, a trace amount of 
ozone is added to the sludge while the sludge is 
being mixed. Ozone initiates a chemical chain reac- 
tion. The major source for the oxygen required for 
oxidation is the oxygen molecule of the water 
molecule. This process carries extremely low oper- 
ating costs because the major source of oxygen 
used in the oxidation process comes from the 
oxygen atom in the water molecule. These costs 
may be an order of magnitude lower than competi- 
tive processes. (See also W90-11091) (Author’s ab- 


stract) 

'W90-11103 

OXIDATION MECHANISM OF THE OXYO- 
ZOSYNTHESIS PROCESS. 


PCI Ozone Corp., West Caldwell, NJ. 
C. Nebel. 

IN Municipal Sewage Treatment Plant Sludge 
ent. Proceedings of the National Confer- 

ence held May 27-29, 1989, Boston, Massachusetts. 

Sludge Management Series No. 17. Hazardous Ma- 

terials Control Research Inst., Silver Spring, 

Maryland. 1987. p 68-70. 1 fig, 4 tab, 9 ref. 


Descriptors: *Chemical reactions, *Oxidation, 
*Oxyozosynthesis, *Sludge conditioning, *Sludge 
management, *Sludge treatment, *Wastewater 
treatment, Cost analysis, Dissolved solids, Eco- 
nomic aspects, Free radical reactions, Ozone. 


The oxyozosynthesis treatment process, like many 
other sludge treatment processes, uses oxidation as 
its primary method of sludge conditioning. Unlike 
any other process, oxyozosynthesis uses the most 
powerful oxidant known; it is this fact that distin- 
guishes oxyozosynthesis in terms of cost effective- 
ness and environmental acceptability. A variety of 
different oxidants may be proposed for the oxyozo- 
synthesis process such as bio-oxidation, oxidation 
by oxygen or ozone. The oxyozosynthesis process 
more effective as more bacteria are de- 
stroyed by the added ozone. There are three types 
of free radical reactions: initiation, propagation, 
and termination. Most of these chemical reactions 
roduce a very powerful oxidant, the hydroxyl 
ioe The primary source of oxygen for 
these oxidation processes often comes from water. 
Termination reactions prevail in the oxyozosynthe- 
sis process, and three means are incorporated to 
suppress the effect of the termination reaction. 
Ozone is added continuously during the treatment 
time in the reactor, ensuring that new peroxides 
and subsequently more hydroxyl free radicals are 
continuously being formed. As dissolved organic 
materials are oxidized, a product of oxidation, 
carbon dioxide, increases a concentration in the 
reactor. These termination reactions are controlled 
in the oxyozosynthesis process by decreasing the 
concentration in the carbonate and bicarbonate 
species. The direct operating costs, exclusive of 
labor, are the costs of chemicals, oxygen and sulfu- 
ric acid and the cost of power for operating 
motors, pumps and the ozone generator. (See also 
W90-11091) (Brunone-PTT) 
W90-11104 


APPLICATIONS OF gee EXTENDED 


AERATION SYSTEMS 

SLUDGE PRODUCTION. 
Rozich and Gaudy, Inc., Newark, DE. 

A. F. Rozich, and A. F. Gaudy. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 71-77. 6 fig, 17 ref. 


MINIMIZING 





Descriptors: *Aeration, *Biological wastewater 
treatment, *Sludge management, *Sludge treat- 
ment, *Waste management, *Wastewater facilities, 
*Wastewater treatment, Economic aspects, Sludge 
conditioning, Sludge dewatering, Sludge disposal, 
Sludge thickening. 


Current management strategies for the disposal of 
putrescible organic sludges which are generated in 
municipal wastewater treatment operations pro- 
vide a series of conditioning, thickening, and dewa- 
tering operations that prepare sludges for ultimate 
i via_ technologies such as incineration, 
composting, land disposal and the like. This paper 
wa ory an alternate technological concept em- 
ied in modified extended aeration systems; the 
strategy with these systems is to manipulate bio- 
treatment processes to minimize the production of 
sludges which require ultimate disposal. The tech- 
nological basis and economic attractions of this 
sludge management approach will be presented 
and discussed. Additionally, examples will be pre- 
sented that portray different flow schematics of 
modified extended aeration systems adapted to 
treatment plants which have different treatment 
objectives in order to illustrate various approaches 
for realizing operations in a modified extended 
aeration mode. (See also W90-11091) (Author’s 


abstract) 
W90-11105 


COMPARISON OF SLUDGE INCINERATION 

ALTERNATIVES--KEY WEST, FLORIDA. 

CH2M/Hill, Reston, VA. 

C. R. Brunner, and K. P. Groves. 

IN: Municipal Sewage Treatment Plant Sludge 
ement. Proceedings of the National Confer- 

ence held May 27-29, 1989, Boston, Massachusetts. 

Sludge Management Series No. 17. Hazardous Ma- 

terials Control Research Inst., Silver Spring, 

Maryland. 1987. p 78-81. 5 fig, 4 ref. 


Descriptors: *Florida, *Incineration, *Sludge dis- 
posal, *Sludge management, *Sludge treatment, 
*Wastewater treatment, Comparison studies, Eco- 
nomic aspects, Electric heat furnace, Fluidized bed 
process, Multiple hearth incineration. 


In the process of designing a wastewater treatment 
plant for the City of Key West, CH2M HILL 
examined several sludge disposal alternatives. 
After determining that onsite incineration would 
be most feasible, cost-effective sludge disposal 
system for the treatment plant, the type of inciner- 
ation system had to be chosen. The three inciner- 
ation systems examined were multiple hearth incin- 
eration, fluid bed incineration, and the electric heat 
furnace. The electric heat furnace was eliminated 
because of the high energy costs anticipated. Mul- 
tiple hearth incineration is the most common 
sewage sludge incinerator in the U.S. and has 
proven reliability. However, fluid bed incineration 
was chosen over multiple hearth incineration based 
on operation cost and the ability to operate on a 
non-continuous basis. (See also W90-11091) (Au- 
thor’s abstract) 

W90-11106 


SLUDGE INCINERATION PROJECT FOR 
pogee PLAINS WASTEWATER TREATMENT 


Engineering-Science, Fairfax, VA. 

T. G. Shea, A. Baturay, and K. G. Laden. 

IN: Municipal Sewage Treatment Plant Sludge 

Management. Proceedings of the National Confer- 

ence held May 27-29, 1989, Boston, Massachusetts. 

= Management Series No. 17. Hazardous Ma- 
i Control Research Inst., Silver Spring, 

Maryland. 1987. p 82-93. 1 fig, 11 tab, 6 ref. 


Descriptors: *District of Columbia, *Filter presses, 
*Fluidized bed process, *Incineration, *Sludge dis- 
posal, *Sludge management, *Sludge treatment, 
*Wastewater facilities, Air pollution control, Ash, 
Corrosivity, Quality control, Sludge dewatering, 
Sludge thickening, Volatile organic compounds. 


The sludge incineration project for the District of 
Columbia Wastewater Treatment Plant at Blue 
Plains consists of a filter press facility containing 
12 variable-volume (membrane) presses, and an 
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incineration system consisting of six 28-ft freeboard 
ID fluid bed reactors with air pollution control, 
energy recovery and ash handling systems. Sam- 
pling of sludges was conducted eight times over a 
12-week period, yielding the following mean con- 
centrations with respect to total solids (% TS) and 
volatile fractions (% VF) for the thickened but not 
dewatered sludges: raw primary sludge, 5.8% TS 
and 73.5% VF; waste activated sludge, 5.0% TS 
and 61.5% VF; waste nitrification sludge, 4.1% TS 
and 56.4% VF. The sludge sampling and charac- 
terization program was designed to provide the 
information needed to determine heat and material 
balances for use in incinerator design; determine 
the potential for formation of scale and clinkers 
from ashed sludge; estimate both controlled and 
uncontrolled emission factors for the pro 
system; and, determine the corrosivity of incinera- 
tor off-gas to waste heat recovery and air pollution 
control equipment. (See also W90-11091) (Brun- 
one-PTT) 

W90-11107 


HORNSBY BEND: AN INTEGRATED SLUDGE 
MANAGEMENT FOR 2000, 

Center for Environmental Research, Austin, 
Texas. 

A. P. Covar, J. W. King, and E. Schweizer. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 94-99. 8 fig, 1 tab. 


Descriptors: *Sludge disposal, *Sludge manage- 
ment, *Sludge treatment, *Stabilization lagoons, 
*Texas, *Waste management, Future planning, 
Municipal wastes, Project planning, Wastewater 
facilities. 


For almost 30 years the City of Austin, Texas, has 
employed a system of stabilization lagoons as its 
principal method of disposal for wastewater treat- 
ment plant sludges. Located approximately 15 
miles southeast of Austin, the Hornsby Bend 
Wastewater Treatment Facility served as the ulti- 
mate disposal site for these residuals since the 
1950s. Recent heavy demands on the wastewater 
system and resulting increases in the volume of 
wastewater treatment plant sludges has overloaded 
this facility to near critical conditions. Over the 
past three years the City of Austin, working with 
an engineering firm, has developed am ambitious 
and comprehensive new program of municipal 
sludge management, designed around the follow- 
ing key concepts; innovation, integration, flexibil- 
ity, and beneficial reuse. (See also W90-11091) 
(Author’s abstract) 

W90-11108 


TWENTY-FIVE YEARS OF SLUDGE MAN- 
AGEMENT BY WET OXIDATION. 

Zimpro, Inc., Rothschild, WI. 

G. S. Seiler. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 100-105. 4 fig, 4 tab, 6 ref. 


Descriptors: *Municipal wastes, *Oxidation, 
*Sludge management, *Sludge treatment, *Waste 
management, *Wet oxidation process, Carbon di- 
oxide, Energy recovery, Incineration, Oxygen, 
Sludge drying, Suspended solids, Temperature, 
Volatile organic compounds. 


For the past twenty-five years, wet oxidation tech- 
nology has been used to thermally treat municipal 
sludge in the United States and Canada. Wet oxida- 
tion is the chemical reaction between molecular 
oxygen and suspended or dissolved organics result- 
ing in the conversion of the organic material to 
carbon dioxide and water. If the oxygen is added 
in the form of air, the process is known as wet air 
oxidation. The degree of oxidation is a function of 
the temperature, pressure and residence time. 
Using wet oxidation to treat municipal sludge has a 
number of advantages: sterilization of the sludge; 
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reduction of volatile suspended solids by 25 to 
100%; greatly improved dewaterability without 
chemical addition; and, higher calorific value 
solids. In low pressure oxidation, the thickened 
sludge stream, generated in the primary and sec- 
ondary treatment processes, is transferred to the 
thermal sludge conditioning system and then 
ground by a sludge grinder. It is then mixed with 
compressed process air and passed through a heat 
exchanger to raise the temperature to approximate- 
ly 330 F. The mixture then flows to a reactor 
where the oxygen content of the air oxidizes a 
fraction of the volatile suspended solids. The con- 
ditioned sludge exits the reactor, passes back 
through the heat exchanger, and flows to pressure 
control valves which release the slurry to a gravity 
thickening decant tank. In the decant tank, the 
vapors generated in the process are separated from 
the mixture, while the supernatant flows back to 
wastewater treatment facilities. Intermediate pres- 
sure units use a similar flow scheme, with operat- 
ing temperatures and pressures increased to obtain 
a higher degree of volatile solids oxidation. High 
pressure oxidation installations are designed to oxi- 
dize all of the volatile organics in the sludge, not 
only making the process autothermal but also gen- 
erating excess energy that can be used for power 
generation. Low pressure wet oxidation, in combi- 
nation with pyro-processing and energy recovery, 
is an extremely effective means of obtaining maxi- 
mum solids reduction. Intermediate and high pres- 
sure oxidation units will continue to be used wher- 
ever sludge disposal costs are high and high tem- 
perature incineration is viewed as detrimental to 
the environment. (See also W90-11091) (Brunone- 


PTT) 
W90-11109 


ENHANCED ANAEROBIC DIGESTION AND 
ODOR CONTROL THROUGH BIOAUGMEN- 
TATION. 

Solmar Corp., Orange, CA. 

R. B. Grubbs, and A. Molnaa. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 106-109. 13 ref. 


Descriptors: *Anaerobic digestion, *Bioaugmenta- 
tion, “Biodegradation, *Biological wastewater 
treatment, *Odor control, *Sludge disposal, 
*Sludge management, ‘Sludge treatment, 
*Wastewater treatment, Hydrogen sulfide, Liming, 
Sewage bacteria. 


Sludge handling and disposal is one of the major 
wastewater treatment problems facing publicly- 
owned treatment works today. Generally, the 
more effective treatment is, the bigger the sludge 
handling problem. Bioaugmentation, the addition 
of specific organisms into an environment for spe- 
cific purposes, is being used more often in 
wastewater treatment. Its use for environmental 
purposes is to assure consistency of quality by 
eliminating the opportunity of unfavorable orga- 
nisms to cause undesirable side effects. The Lin- 
coln Water Pollution Control Facility in Stockton, 
California reported a 17% reduction in sludge vol- 
umes being pumped to their digesters after under- 
— bioaugmentation program in their primary 
clarifier. The Orange County Sanitation Districts 
in southern California have two wastewater treat- 
ment plants with sludge beds. As the area grew in 

pulation, odor control became paramount. A 
ime treatment process was adopted, but did not 
completely control the problem. Beginning in 
1985, bioaugmentation was evaluated using the 
Advanced Bio Cultures formulations. The program 
consists of off-lining a digester and inoculating it 
with a formulation designed for use in anaerobic 
systems. The contents are recirculated through an 
external pump going from the bottom of the digest- 
er through the top for a three week period. Fol- 
lowing this period, the hatches are opened, and the 
digester is again circulated. This aerobic step helps 
purge the system of any hydrogen sulfide or other 
gases that may have accumulated prior to the 
initial inoculation. The program has been a success. 
Odor complaints from digester cleanouts have 
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been eliminated. Many of the otherwise recalci- 
trant organics have been eliminated. (See also 
W90-11091) (Brunone-PTT) 

W90-11110 


DEMINERALIZATION AND UTILIZATION 
OF HYDROLYZED SEWAGE SLUDGE. 

Worne Biotechnology, Inc., Medford, NJ. 

H. E. Worne, and E. Rimberg. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 110-113. 16 ref. 


Descriptors: *Demineralization, *Hydrolysis, 
*Sludge conditioning, *Sludge disposal, *Sludge 
management, *Sludge utilization, *Wastewater 
treatment, Activated sludge, Carbon dioxide, Di- 
gested sludge, Enzyme activity, Heavy metals, 
Methane. 


The ever-increasing production of activated sludge 
and digester sludge by municipal wastewater treat- 
ment plants, coupled with the reduction of options 
available for its safe disposal, requires either a 
reduction in sludge production or the development 
of new methods for its disposal. One of the most 
effective ways to solve the developing sewage- 
sludge problem is to use alkaline hydrolysis or 
enzyme/aikaline hydrolysis to significantly reduce 
the heavy metal content found in the sludge pro- 
duced by conventional wastewater treatment 
plants. Heavy metal reduction permits almost un- 
limited use in agriculture without concern for 
heavy metal buildup in the soil. The use of such 
innovative processes is one of the potential solu- 
tions to sludge disposal problems. Such processes 
also improve the conversion of treated sludges to 
carbon dioxide and methane faster and more effec- 
tively with higher yields. (See also W90-11091) 
(Brunone-PTT) 

W90-11111 


LIME DISINFECTION OF WASTEWATER 
SLUDGES. 

National Lime Association, Arlington, VA. 

A. DuPont. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 114-121. 12 fig, 1 tab, 14 ref. 


Descriptors: *Disinfection, *Liming, *Pollution 
control, *Sludge conditioning, *Sludge manage- 
ment, *Sludge treatment, *Wastewater treatment, 
Capital costs, Economic aspects, Groundwater 
pollution, Hazardous wastes, Maintenance costs, 
Operating costs, Soil contamination, Wastewater 
facilities, Water pollution. 


Municipal wastewater treatment plants are the first 
line of defense against water pollution. Treatment 
plants must remove hazardous waste pollutants so 
that treated wastewater will not pollute the soil or 
drinking-water sources. The wastewater sludge 
must also be treated to prevent biological and 
other hazardous material from filtering back into 
the groundwater. Because of the current EPA 
emphasis on the treatment of wastewater sludges, 
many communities may have to modify or improve 
the sludge-treatment in their wastewater treatment 
plants. Lime disinfection can be a cost-effective 
solution for an expanding wastewater treatment 
facility. The use of a belt filter press followed by 
the addition of pulverized or hydrated lime in a 
screw mill encapsulates a wastewater sludge 
beyond the Process to Significantly Reduce Patho- 
gens standard and possibly the Process to Further 
Reduce Pathogens standard of federal, state, and 
local regulatory agencies. The capital cost of a 
lime-treatment train for a wastewater sludge in 
lower than that for any other treatment system. 
Furthermore, the operation and maintenance cost 
of dry lime addition to a pug mill after the sludge is 
dewatered can be lower or on a par with the cost 
of operating an anaerobic digester. Finally, a 
wastewater treatment facility that has operational 


problems with activated sludge or desires to in- 
crease its capacity without a major capital invest- 
ment will find that dry lime stabilization is a cost- 
effective innovative technology. (See also W90- 
11091) (Author’s abstract) 

W90-11112 


IMPROVING FLOCCULATION FOR SLUDGE 
CONDITIONING AND ENHANCED DEWA- 
TERING. 

Nalco Chemical Co., Napeville, IL. 

W. M. Carlson, and K. A. Stiehr. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 122-125. 2 tab, 7 ref. 


Descriptors: *Flocculation, *Sludge conditioning, 
*Sludge disposal, *Sludge drying, *Sludge man- 
agement, *Sludge treatment, *Waste management, 
*Wastewater treatment, Composting, Corrosivity, 
Economic aspects, Incineration, Landfills, Lea- 
chates, Polymers, Pressure filtration. 


Sludge conditioning is an essential step in a com- 
plete dewatering operation. Chemical conditioning 
enhances the release of water, speeds the solid/ 
liquid separation process, and increases the solids 
capture of the process. Therefore, sludge condi- 
tioning improves the overall effectiveness of a 
sludge management process. Dewatering is a pre- 
requisite for many sludge disposal sites. Dewater- 
ing simplifies sludge handling by decreasing 
volume and increasing solids content. Many land- 
fills require dewatering to achieve minimal leach- 
ate production. Increasing cake solids is necessary 
for incineration and improved composting. The 
cost of sludge disposal is reduced as sludge volume 
decreases. One increasing concern regarding the 
use of inorganics is the additional maintenance 
burden caused by the corrosivity of inorganic salts 
on dewatering equipment. This is virtually elimi- 
nated by the use of organic polymers as sludge- 
conditioning chemicals. Economic incentives and 
concerns with handling inorganic salts have also 
stimulated the conversion of many municipalities 
to organic polymer treatment. (See also W90- 
11091) (Author’s abstract) 

W90-11113 


UPGRADING OF SOLIDS HANDLING EQUIP- 
MENT REDUCES TREATMENT COSTS. 

RJN Environmental Associates, Inc., Wheaton, 
IL. 

S. M. Linnemann. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 126-129. 4 fig. 


Descriptors: *Clarification, *Contact stabilization, 
*Economic aspects, *Primary wastewater treat- 
ment, *Secondary wastewater treatment, *Sludge 
conditioning, *Sludge management, *Sludge solids, 
*Trickling _ filters, © *Wastewater facilities, 
*Wastewater treatment, Activated sludge, Aer- 
ation tanks, Belt filtration, Compliance, Design 
criteria, Illinois, Regulations, Sludge digestion, 
Sludge drying, Vacuum filtration. 


Wastewater treatment at the St. Charles, Illinois 
wastewater treatment plant consists of primary 
treatment, roughing trickling filters, aeration tanks, 
and final clarification. Secondary sludge is re- 
turned to primary settling tanks. Sludge from the 
primary settling tanks is wasted to a sludge storage 
tank and then dewatered for disposal to a sanitary 
landfill. The Belvidere, Illinois wastewater treat- 
ment plant has contact stabilization with solids 
handling provided by primary and secondary aero- 
bic digesters, a waste activated sludge thickener, 
and dewatering facilities consisting of two vacuum 
coil filters. Implementation plans were developed 
by an environmental consulting firm to meet the 
specific needs of each city to bring the treatment 
piants into compliance with National Pollutant 
Discharge Elimination System (NPDES) permit 
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requirements. A design and construction imple- 
mentation plan was developed consisting of the 
following: on-site testing of various belt filter 
presses was conducted, and plans and specifica- 
tions for the installation of the belt filter press were 
prepared during the manufacturing time period for 
the press. A compliance plan, developed prior to 
application for a variance from the Illinois Pollu- 
tion Control Board consisted of the following com- 
ponents: obtaining a variance to the NPDES 
permit; installing a new belt filter press; pursuing 
grant funding assistance, and; reducing solids con- 
centrations in the aeration tanks. Dewatering of 
sludge with belt presses in place of vacuum filters 
resulted in significant reductions in operational 
costs. (See also W90-11091) (Brunone-PTT) 
W90-11114 


SLUDGE INCINERATION AND HAZARDOUS 
AIR POLLUTANTS. 

PEI Associates, Inc., Cincinnati, OH. 

R. Gerstle, and J. Carvatti. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 169-174. 7 fig, 3 tab, 11 ref. 


Descriptors: *Air pollution control, *Air pollution 
sources, *Emission control, *Heavy metals, *Incin- 
eration, *Sludge disposal, *Sludge management, 
Chlorinated hydrocarbons, Emissions, Organic 
compounds, Scrubber systems, Sludge treatment, 
Temperature. 


Information is presented on atmospheric emissions 
of trace metals and organic compounds from con- 
ventional municipal sewage sludge incineration. 
Except for mercury and (to a lesser extent) arsenic 
and cadmium, these studies showed that scrubber- 
controlled sludge incinerators emitted only a small 
fraction of the metals found in sludge. Arsenic, 
cadmium, and some lead compound emissions tend 
to increase with higher incinerator temperatures 
and are not as well controlled by conventional 
scrubber systems. Low concentrations of a wide 
variety of organic emissions were present before 
and after the scrubber. A conventional impinger- 
type scrubber generally reduced the concentration 
of organic emissions by about 50%, but removal 
efficiency varied widely. Emissions could be in- 
creased if methylene chloride, 1,1,1-trichloroeth- 
ane, and chloroform were stripped from the scrub- 
ber water. (See also W90-11091) (Author’s ab- 
stract) 

W90-11123 


STARTUP OF THE CLINTON COUNTY COM- 
POST FACILITIES. 

For primary bibliographic entry see Field 5E. 
W90-11125 


IN-VESSEL COMPOSTING: PROCESS SELEC- 
TION; DESIGN, CONSTRUCTION AND 
START-UP--CITY OF SCHENECTADY, NEW 
YORK. 

Schenectady City Dept. of Water Pollution Con- 
trol, NY. 

For primary bibliographic entry see Field SE. 
W90-11126 


COMPOST ON A FAST TRACK. 
Ashbrook-Simon-Hartley, Houston, TX. 

For primary bibliographic entry see Field SE. 
W90-11127 


EVALUATION CRITERIA FOR COMPOST- 
ING. 


Camp, Dresser and McKee, Inc., Boston, MA. 
For primary bibliographic entry see Field SE. 
W90-11128 


CASE STUDIES OF CO-COMPOSTING MU- 
NICIPAL WASTES. 
E and A_ Environmental 


Consultants, Inc., 





Stoughton, MA. 
For primary bibliographic entry see Field 5E. 
W90-11129 


FULL SCALE EXPANSION OF THE SUCCESS- 
FUL SLUDGE COMPOSTING OPERATION AT 
SCRANTON, PENNSYLVANIA. 

Gannett Fleming Environmental Engineers, Inc., 
Harrisburg, PA. 

For primary bibliographic entry see Field SE. 
W90-11130 


UPDATE ON BULKING AGENT USAGE AT 
COMPOST FACILITIES. 

E and A _ Environmental Consultants, 
Stoughton, MA. 

E. Epstein. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 217-219. 4 tab, 4 ref. 


Inc., 


Descriptors: *Bulking sludge, *Composting, *Mu- 
nicipal wastes, *Sludge management, *Sludge 
treatment, *Wastewater treatment, Bulking agents, 
Connecticut, Economic aspects, Mass balance, On- 
tario, Sludge amendments. 


Bulking agents or amendments are often needed to 
improve the carbon-to-nitrogen ratio, control the 
moisture content of the waste to be composted, 
and improve porosity, and, hence, aeration condi- 
tions in order to sustain aerobic conditions. Numer- 
ous bulking agents or amendments such as wood- 
chips, sawdust, bark, recycled compost, leaves, 
yardwastes, and municipal solid wastes can be 
used. The amount of bulking agent used is deter- 
mined by the mass balance. In composting, sewage 
sludge solids content can greatly impact the bulk- 
ing agent usage and operational costs. In Green- 
wich, Connecticut, leaves and brush chips are 
used, while in Windsor, Ontario, woodchips and 
shredded rubber tires are utilized. (See also W90- 
11091) (Author’s abstract) 

W90-11132 


METRO NASHVILLE COMPOSTING. 
Metropolitan Department of Water and Sewerage 
Services, Nashville, Tennessee. 

B. L. Hazelwood. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 220-222. 


Descriptors: *Composting, *Land disposal, *Mu- 
nicipal wastewater, *Sludge disposal, *Sludge 
management, *Tennessee, *Wastewater treatment, 
Construction costs, Design criteria, Economic as- 
pects, Quality control, Static pile composting. 


In the summer of 1983, the Central Wastewater 
Treatment Plant was accumulating more sludge 
than it could burn in its incinerators; therefore, an 
alternate plan for disposal of sludge had to be 
found immediately. Consultants were employed to 
analyze the situation and evaluate the alternatives. 
Land application was used on a limited basis until 
April 30, 1987, when it was completely eliminated 
due to the objections of property owners adjacent 
to some of the areas of application. Static pile 
composting is presently in use on a full time basis. 
The composting facility presently processes 
twenty dry tons a day; however, expansion of the 
facility increasing capacity to forty dry tons a day 
should be completed by October, 1987. The facili- 
ty mechanization and expansion will include a 
sludge hopper, pug mill, chip silo, tromel screens, 
conveyer belts, and related machinery. The total 
cost for the project is estimated at approximately 
three million dollars. Upon completion of the 
project, the prime costs in composting should be 
greatly reduced, resulting in less needed manpow- 
er, better processing, and a better quality final 
composted product. (See also W90-11091) (Au- 
thor’s abstract) 
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W90-11133 


ODOR ABATEMENT FOR A SLUDGE COM- 
POSTING FACILITY THROUGH DISPERSION 
ENHANCEMENT. 

Dames and Moore, Park Ridge, IL. 

P. W. Fisher, H. Wang, and C. Wilbur. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 223-228. 5 fig. 


Descriptors: *Composting, *Dispersion, *Munici- 
pal wastes, *Odor control, *Sludge management, 
*Sludge treatment, *Wastewater facilities, 
*Wastewater treatment, Air pollution, Atmospher- 
ic circulation, Maryland, Mathematical models, 
Quality control. 


The Montgomery County (Maryland) Composting 
Facility is designed to process municipal sludge 
generated by a wastewater treatment plant, and to 
transform it into a well stabilized compost. The 
operation has been the subject of odor complaints 
from nearby residents. In response, a study was 
initiated to develop and implement odor control 
improvements. Among the various odor control 
methods evaluated, dispersion enhancement was 
selected to minimize odor impact on nearby resi- 
dential areas. An atmospheric dispersion modeling 
study was performed to evaluate various design 
alternatives. This study concluded that the most 
effective approaches for odor control are exhaust 
air dilution treatment for the odor control stack 
and enclosure of the composting pads with stack 
discharges. After implementing the recommended 
odor control measures at this facility, a field tracer 
study was conducted to verify the accuracy of the 
dispersion model used in the odor impact assess- 
ment and to compare ambient odor concentrations 
levels prior to and after facility modification. The 
findings of this study confirmed that significant air 
quality improvement has been achieved following 
the facility modification. (See also W90-11091) 
(Author’s abstract) 

W90-11134 


ODOR CONTROL FOR STATIC PILE SYS- 
TEMS THROUGH PROCESS MODIFICA- 
TIONS. 

Cerenzio and Panaro P.C., Hamburg, NJ. 

P. F. Cerenzio, G. A. Panaro, and P. R. Goodman. 
IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 229-235. 7 fig. 


Descriptors: *Aerators, *Air circulation, *Com- 
posting, *Municipal wastes, *Odor control, 
*Sludge management, *Sludge treatment, *Static 
pile composting, *Wastewater treatment, Design 
criteria, Moisture, New Jersey, Sludge drying, 
Temperature. 


The Sussex County (New Jersey) Municipal Utili- 
ties Authority’s sludge composting facility, which 
utilized the Beltsville sludge composting method, 
suffered from poor drying efficiencies, and severe 
odor problems, which ultimately resulted in the 
suspension of composting operations in April, 
1985, nine months after startup. The major causes 
of these problems included an inadequate aeration 
system capacity (which caused excessive pile tem- 
peratures), non-uniform air distribution, poor tem- 
perature control, and the rewetting of composting, 
curing, and finished material from precipitation. 
Pilot studies conducted by the Authority deter- 
mined that by enclosing the compost, curing, and 
finished material, increasing the aeration system to 
provide a maximum air delivery rate of 350 cfm 
per dry ton (in the forced-air mode), using multiple 
aeration systems controlled in the temperature- 
feedback mode, screening of composted material 
prior to curing, and dilution of the exhaust air from 
all enclosures, the facility could again resume oper- 
ation. After implementation of these modifications 
to the Authority’s existing composting facility, the 


facility was reopened, and has been successfully 
operating for nearly a full year, with efficient 
drying and minimal odor. (See also W90-11091) 
(Author’s abstract) 

W90-11135 


ODOR CONTROL STRATEGIES AND EXPERI- 
ENCE AT THE MONTGOMERY COUNTY 
COMPOSTING FACILITY. 

Washington Suburban Sanitary Commission, Silver 
Spring, MD. Sludge Operations Div. 

C. M. Murray. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 236-242. 9 fig, 6 tab, 9 ref. 


Descriptors: *Composting, *Odor control, *Sludge 
management, *Sludge treatment, *Wastewater 
treatment, Air scrubber systems, Maryland, Proc- 
ess control, Ventilation. 


Odor control problems have affected many sludge 
composting facility operations in this country. Op- 
erators of the Montgomery County Composting 
Facility in Silver Spring, Maryland have attempted 
to objectively evaluate odor production through- 
out the composting process, and to develop odor 
control strategies for the operation. These efforts 
have led to a better understanding of the produc- 
tion, transport and control of odors at large scale 
composting operations. Process control improve- 
ments have been implemented to reduce odor pro- 
duction rates, and improvements have been con- 
structed to better control odors. These improve- 
ments include an exhaust air scrubbing system and 
dispersion enhancement systems for the treated 
exhaust air, as well as enclosure and controlled 
ventilation of a portion of the operation. (See also 
W90-11091) (Author’s abstract) 

W90-11136 


POTASSIUM PERMANGANATE FOR SLUDGE 
ODOR CONTROL. 

Carus Chemical Co., La Salle, IL. 

J. E. Boll. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 243-247. 2 tab. 


Descriptors: *Municipal wastes, *Odor control, 
*Potassium permanganate, *Sludge management, 
*Sludge treatment, *Wastewater treatment, Hy- 
drogen sulfide, On-site tests, Quality control, 
Septic sludge, Sludge drying. 


The use of potassium permanganate for the direct 
treatment of municipal wastewater and wastewater 
sludges is a new and evolving technique. In gener- 
al, potassium permanganate is applied to improve 
plant performance and to eliminate septic condi- 
tions. The most successful area of application has 
been in the sludge handling and dewatering proc- 
ess. Permanganate reacts quickly with hydrogen 
sulfide and other odorous compounds. Although 
odor control is often the primary goal of perman- 
ganate treatment, secondary benefits have been 
observed. As plant performance improves, substan- 
tial cost savings may result. Permanganate solu- 
tions are added into wastewater or sludge flows 
upstream of the odor emission point. In sludge 
dewatering, this is usually into the inlet side of the 
sludge transfer pump. On-site testing is the most 
reliable method for determining permanganate 
dosing requirements at any plant. Bench-scale lab- 
oratory tests can also help to predict dosages and 
treatment effectiveness. (See also W90-11091) (Au- 
thor’s abstract) 

W90-11137 


POST TAX REFORM APPROACHES TO 
WASTEWATER PRIVATIZATION. 

Parsons Municipai Services, Inc., Pasadena, CA. 
D. D. Parker. 
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IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
ae pao eo Series No. 17. Hazardous Ma- 

esearch Inst., Silver Spring, 
Maryland. May 1987, p 271-273. 


Descriptors: *Cost allocation, *Legislation, *Pri- 
vatization, *Tax Reform Act, *Wastewater treat- 
ment, Economic aspects, Legal aspects, Operating 
policies, Public investment, Regulations, Sludge 
management. 

Changes are occurring in the marketplace for 
public-private hip transactions following 
the passage of the Tax Reform Act of 1986. Privat- 
ization was viewed in a narrow tax-driven environ- 
ment. The restriction of tax benefits results in 
greater attention to issues of project need, service 
requirements, and local control. The Tax Reform 
Act has resulted in simplification be taking much 
of the tax code —— out of ——— partner- 
ships. The Tax Reform Act refocused attention on 
important issues of service quality and service 
price, blurred the distinction between ownership 
and operations, and re-asserted the importance of 
good operations. (See also W90-11091) (Brunone- 


W90-11142 


CHARACTERIZATION OF PHYTOTOXICITY 
OF METAL ENGRAVING EFFLUENT SAM- 


PLES. 

Illinois State Water Survey Div., 
Quality Section. 

For primary bibliographic entry see Field 5C. 
W90-11165 


Peoria. Water 


ACTIVATED CARBONS FOR PHENOLS RE- 
MOVAL FROM WASTEWATERS. 

Bialystok Technical Univ. (Poland). Inst. of Envi- 
ronmental Protection Engineering. 

J. T. Paprowicz. 

Environmental Technology ETLEDB, Vol. 11, 
No. 1, p 71-82, January 1990. 6 tab, 20 ref. 


Descriptors: ‘*Activated carbon, ‘Industrial 
wastewater, *Phenols, *Wastewater treatment, Ca- 
pacity, Chemical treatment, Comparison studies, 
Kinetics, Pore size, Sorption. 


The use of various activated carbons for treatment 
of phenolic wastewater was studied. Specific sur- 
faces, pore volumes, size of grains, shipping 
weights and mechanical resistances to abrasion and 
crushing for some carbons from various European 
firms were determined. Sorptive kinetics and sorp- 
tive capacity studies were performed for four 
phenol concentrations: 1, 10, 100 and 1000 mg/cu 
dm. Activated carbons of vegetable origin were 
found to absorb phenol with the highest rate 
whereas carbons obtained from hard coal sorbed 
very slowly. Carbons with large pore volume ab- 
sorbed most quickly, while all the carbons tested 
reached total sorptive equilibrium in 45 to 150 min. 
Sorption rate increased with increasing macro- 
pores volume and decreasing carbon grain; it did 
not depend on the specific surface of sorbents. 
Sorption capacity depended upon the number of 
hydroxylic groups, micropores, and mezopores, 
and was cm wane a of specific surface. A ten- 
class scheme for classification of carbons with re- 
spect to their quality and usability for removal of 
different concentrations of phenol from 
wastewater was devised. (MacKeen-PTT) 
W90-11169 


ANAEROBIC TREATMENT OF CURRANT- 
FINISHING WASTEWATER: UASB VERSUS 
FLUIDIZED-BED REACTOR. 

Patras Univ. (Greece). Dept. of Chemistry. 

N. Athanasopoulos. 

Biological Wastes BIWAED, Vol. 32, No. 3, p 
161-167, 1990. 3 fig, 2 tab, 5 ref. 


Descriptors: *Anaerobic digestion, *Anaerobic flu- 
idized bed process, *Biological wastewater treat- 
ment, *Upflow anaerobic sludge blanket process, 
*Wastewater treatment, Chemical oxygen demand, 
Currant finishing effluent, Currants, Sludge treat- 
ment, Sultanas, Wastewater treatment facilities. 


The most common type of treatment of currant 
and sultana finishing effluent is biological oxidation 
(biofiltration/activated sludge), but the supply of 
the necessary air and nutrients for this aerobic 
process is very expensive. A possible alternative 
treatment for this wastewater is anaerobic diges- 
tion. Two upflow anaerobic sludge-bed (UASB) 
reactors of 9 and 220 L capacity and one anaerobic 
fluidized-bed (AFB) reactor of 9 L capacity are 
described. The reactors operated with currant-fin- 
ishing wastewater. Acclimation period was short 
provided that the reactors were seeded with active 
granular sludge. Performance of the anaerobic flu- 

idized bed reactor was higher than the upflow 
enearehic sludge-bed reactor. Loading of 16 kg/cu 
m/day in the anaerobic fluidized bed reactor re- 
sulted in chemical oxygen demand removals of 
95%, whereas loading 21 kg/cu m/day resulted in 
COD removals of 85%. Loading 12.5 kg/cu m/ 
day in the 220 L upflow anaerobic sludge-bed 
reactor resulted in chemical oxygen demand re- 
moval of 93.5%, and loading 10.2 kg/cu m/day 
had removals of 95%. An anaerobic reactor must 
be designed below its ultimate maximal loading 
capacity to accommodate satisfactorily stress situa- 
tions. By doing this with the anaerobic fluidized- 
bed, its main advantage of high organic loading is 
lost. Also, in order to prevent severe upsets the 
anaerobic fluidized-bed requires careful monitoring 
and control. Capital and maintenance costs are 
relatively high. The upflow anaerobic sludge-bed 
reactor seems more favorable. Limitations associat- 
ed with the development of the granular sludge do 
not exist, since it is developed quite readily. It is 
easy and simple in operation and withstands long 

riods of stand-still. (Mertz-PTT) 

90-11176 


APPLICATION OF RUMEN MICROORGA- 
NISMS FOR A HIGH RATE ANAEROBIC DI- 
GESTION OF PAPERMILL SLUDGE. 
Katholieke Univ. Nijmegen (Netherlands). Dept. 
of Microbiology. 

H. J. Gijzen, P. J. L. Derikx, and G. D. Vogels. 
Biological Wastes BIWAED, Vol. 32, No. 3, p 
169-179, 1990. 4 fig, 2 tab, 14 ref. 


Descriptors: *Anaerobic digestion, *Biogas, 
*Paper industry, *Sludge treatment, *Upflow an- 
aerobic sludge blanket process, *Wastewater treat- 
ment, Acidogenic reactors, Inorganic matter, 
Wastewater treatment facilities. 


The anaerobic digestion of papermill sludge con- 
taining a high amount of inorganic matter was 
studied over a three-month period. By using this 
two-stage digestion process an overall conversion 
of papermill sludge into biogas was realized. De- 
spite the presence of about 58% inorganic matter 
in the substrate, a high rate of hydrolysis and 
subsequent acid formation could be achieved in the 
acidogenic reactor which was inoculated with 
rumen microorganisms. Degradation efficiency of 
neutral detergent fiber amounted to 62% at high 
loading rate (34.2 g volatile solids/L/day) and 
short solid retention time (51 hours). In order to 
study the effect of accumulation of inorganic 
matter in the reactor, degradation efficiency was 
studied at various loading rates and solid retention 
times. An increase of solid retention time to 74 
hours resulted in a decreased degradation efficien- 
cy, probably due to an increased ash content in the 
reactor under these condition. The effect of inor- 
ganic matter accumulation was also studied after 
coupling of the rumen derived acidogenic reactor 
to an upflow anaerobic sludge blanket-type meth- 
anogenic reactor. (Mertz-PTT) 

W90-11177 


ANAEROBIC TREATMENT OF MUNICIPAL 
LANDFILL LEACHATE USING AN ANAERO- 
BIC HYBRID DIGESTER. 

Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of Microbiology. 

T. J. Britz, C. A. Venter, and R. P. Tracey. 
Biological Wastes BIWAED, Vol. 32, No. 3, p 
181-191, 1990. 2 fig, 3 tab, 17 ref. 


Descriptors: *Anaerobic digestion, *Landfills, 


*Leachates, *Wastewater treatment, *Water pollu- 
tion prevention, Biogas, Chemical oxygen demand, 


Hybrid digester, Methane, Propionic acid, 
Wastewater treatment facilities. 

A high-strength leachate from a municipal landfill 
site (chemical oxygen demand 18,000 mg/L) was 
treated using an anaerobic hybrid laboratory-scale 
digester (1.9 L digester volume) under mesophilic 
conditions. Depending on the sampling time, the 
leachate composition and characteristics varied 
considerably (1700-52,000 mg/L chemical oxygen 
demand) and it was thus standardized to a chemi- 
cal oxygen demand value of 18,000 mg/L. It was 
found that the hybrid digester could reduce the 
chemical oxygen demand of the leachate by 90% 
at loading rates of 14.53 kg chemical oxygen 
demand/cu m/day and greater than 80% at load- 
ing rates of 20.54 kg chemical oxygen demand/cu 
m/day. Total biogas yields ranged between 5.11 
cubic m/cu m at a hydraulic retention time of 1.2 
days and 6.89 cubic m/cu m at a retention time of 
0.9 day. The methane content of the biogas varied 
between 65 and 75%. System overloading was 
characterized by the accumulation of large quanti- 
ties of volatile acids, especially propionic acid. 
(Author’s abstract) 

W90-11178 


THERMOPHILIC a. PRODUCTION 
FROM DAIRY CATTLE W. 

Cook Coll., New Brusewieks NI! NJ. Dept. of Animal 
Science. 

J. E. Wohit, R. A. Frobish, C. L. Davis, M. P. 
Bryant, and R. I. Mackie. 

Biological Wastes BIWAED, Vol. 32, No. 3, p 
193-207 , 1990. 1 fig, 8 tab, 19 ref. 


Descriptors: *Anaerobic digestion, *Dairy indus- 
try, *Farm wastes, *Methanogenesis, *Waste treat- 
ment, Acetates, Butyrate, Cattle, Cellulose, Lac- 
tates, Lignin, Methane, Nitrogen, Phosphorus, Po- 
— Propionic acid, Silicon, Sodium, Volatile 
solids. 


Methane production from waste of dairy cattle fed 
diets containing 72% roughage was investigated in 
anaerobic reactors at 60 C with retention times set 
at 3, 6 and 9 days. Influent concentrations of 
volatile solids were increased in steps of 2% from 4 
to 14% volatile solids or until the reactor failed 
due to excess substrate. Gas production was meas- 
ured and samples of effluent taken from six consec- 
utive days after allowing three volume turnovers 
for each increment of volatile solids. The maxi- 
mum concentration of volatile solids in the sub- 
strate for highest volumetric fermentation efficien- 
cy was 8-10 for 3 days retention time, 10-12 for 6 
days, and 12 for 9 days retention time. Destruction 
of volatile solids for these and lower substrate 
concentrations was 19-24% for 3-day retention 
time reactors, 26-27% for 6-day reactors, and 30- 
33% for 9-day retention time reactors. The corre- 
sponding methane production rates were 0.09-0.12, 
0.11-0.14 and 0.11-0.16 L/day/g of volatile solids 
in substrate. The gas contained 51-56% methane 
with the rest mainly carbon dioxide. Increasing the 
percentage of feed volatile solids beyond the 
values indicated resulted in greatly decreased vola- 
tile solids destruction and methane production. 
The dairy cattle waste contained the following 
constituents: Volatile solids, Na, K, P, Si, non- 
ammonia N expressed as crude protein, NH3-N, 
cell wall constituents, acid detergent fiber, hemi- 
cellulose, cellulose, lignin, acetate, lactate, and 
ether extract. Detailed analyses for organic acids 
indicated that the efficiency of methanogenesis 
was, in general, good until increasing organic load- 
ing rates caused total organic acid concentration to 
reach 120-150 millimoles. As loading rates in- 
creased, propionate was the first acid to increase. 
Acetate was the second acid to increase. Butyrate 
was low or absent initially but was produced at 
high loading rates. Inhibition of methane did not 
appear to be associated with a change in any 
specific acid. (Author’s abstract) 

W90-11179 


FATTY ACIDS MONITORING IN THE AN- 
AEROBIC a OF OLIVE OIL 
MILL WASTEWATER 

Milan Univ. (Italy). Dipt. di Chimica Organica e 





Industriale. 

A. Morelli, B. Rindone, V. Andreoni, M. Villa, 
and C. Sorlini. 

Biological Wastes BIWAED, Vol. 32, No. 4, p 
253-263, 1990. 1 fig, 2 tab, 19 ref. 


Descriptors: *Anaerobic digestion, *Fatty acids, 
*Food processing industry, ‘*Olive oil, 
*Wastewater treatment, Chemical oxygen demand, 
Depuration, Hydrogen ion concentration, Hydro- 
genation, Storage time, Upflow anaerobic sludge 
blanket process. 


Wastewater from olive oil mills is extremely pol- 
luting due to its high content of organic substances. 
Hence, treatment of olive oil mill effluents is an 
important problem all over the Mediterranean area 
due to the difficulty of reaching the depuration 
efficiency required by national regulations and the 
related costs. Anaerobic digestion of olive oil mill 
wastewater was investigated using an upflow an- 
aerobic sludge blanket pilot plant and a laboratory 
fixed-bed upflow digester. Fatty acid mapping in 
olive oil mill wastewater showed that hydrogena- 
tion of double bonds and some degradative activity 
is operating during storage but is limited by the 
simultaneous lowering of pH. A similar behavior 
was found to occur in wastewater stored in tanks 
for several months. The hydrogenation step seems 
to be more efficient in the upflow anaerobic sludge 
blanket plant, whereas transformation of acids into 
lower homologues seems to be more efficient in 
the fixed-bed digester. Hence, fatty acid mapping is 
complementary to chemical oxygen demand meas- 
urements in the evaluation of the autodepuration 
and the biological depuration of olive oil 
wastewater, and is an important tool to study 
metabolic details of the depuration. These could be 
used to optimize factors such as storage times, 
storage pH, and to select the most appropriate 
anaerobic depuration procedure for a specific 
wastewater. (Mertz-PTT) 

W90-11180 


WASTEWATER TREATMENT AND ALGAL 
PRODUCTIVITY IN AN INTEGRATED POND- 
ING SYSTEM. 

Kuwait Inst. for Scientific Research, Safat. 

I. Banat, K. Puskas, I. Esen, and R. Al-Daher. 
Biological Wastes BIWAED, Vol. 32, No. 4, p 
265-275, 1990. 4 fig, 2 tab, 12 ref. 


Descriptors: *Arid zone, *Municipal wastewater, 
*Stabilization ponds, *Wastewater treatment, 
*Wastewater treatment facilities, Ammonia, Bio- 
logical oxygen demand, Chemical oxygen demand, 
Pathogenic bacteria, Ponds. 


Among the many design alternatives available for 
wastewater treatments are the ponding systems. 
They have low construction, maintenance and op- 
eration costs and can handle fluctuating organic 
hydraulic loads efficiently. A pilot plant was con- 
structed to investigate the use of intergrated pond- 
ing systems for municipal wastewater treatment in 
arid regions. The main objectives of this study 
were to determine the wastewater treatment effi- 
ciency of this system and to investigate the algal 
productivity under various operational and envi- 
ronmental conditions. Treatment efficiency was 
determined in the facultative and high-rate ponds 
that were operated in series at various water 
depths, organic loadings and detention times. Con- 
trol ponds with fixed parameters were also operat- 
ed. The results showed the efficiency of this 
system in removing organic content of the munici- 
pal wastewater. Removals of up to 95% biological 
oxygen demand, 85% chemical oxygen demand, 
90% ammonia and greater than 99% of the patho- 
genic indicator microorganisms were achieved. 
Algae productivities of 150-300 kg/ha/day were 
obtained under favorable conditions. High produc- 
tivities were obtained at low detention times and 
greater pond depths in high-rate ponds, and at high 
organic loading within the ranges investigated. It is 
concluded that the integrated ponding system is a 
viable alternative for the treatment of municipal 
wastewater. Sufficient removal of pollutants can be 
achieved to produce treated wastewater that is 
superior to that of conventional secondary treat- 
ment systems. In addition, the system offers many 
advantages, such as low operational costs. Finally, 
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the high-rate pond effluent contains considerable 
amounts of algal biomass that can be separated and 
used as a source of protein or as soil conditioner 
and fertilizer. (Mertz-PTT) 

W90-11181 


GROWTH-RATE INHIBITION OF ACETO- 
CLASTIC METHANOGENS BY AMMONIA 
AND PH IN POULTRY MANURE DIGESTION. 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 

J. H. Hunik, H. V. M. Hamelers, and I. W. Koster. 
Biological Wastes BIWAED, Vol. 32, No. 4, p 
285-297, 1990. 55 fig, 3 tab, 27 ref. 


Descriptors: *Anaerobic digestion, *Biogas, *Farm 
wastes, *Growth kinetics, *Methanogenesis, 
*Poultry, *Waste treatment, Acetates, Ammonia, 
Biomass, Growth rates, Hydrogen ion concentra- 
tion, Inhibition, Manure, Mathematical equations, 
Methane, Methane bacteria, Volatile solids. 


At many Dutch poultry farms, the birds’ droppings 
are stored as a slurry of 14% total solids (9% 
volatile solids). The high solids content as com- 
pared to other types of manure makes liquid poul- 
try manure attractive for anaerobic digestion be- 
cause the potential biogas production per unit of 
volume is relatively high. The maximum growth 
rate of acetoclastic methanogens was measured at 
ammonia concentrations between 0.55 and 0.74 
mol/L and a pH between 7.80 and 7.93. The 
observed maximum growth rate varied between 
0.0046 and 0.0000/hour under these experimental 
conditions. The maximum growth rate was calcu- 
lated by monitoring the gas production rate of 
batch reactors under conditions of substrate satura- 
tion (maximum growth rate in prevailing environ- 
ment); the acetate concentration during all experi- 
ments was above 0.025 mol/L. The pH and total 
ammonia concentration were the predominant inhi- 
bition factors for acetoclastic methanogens under 
these conditions. The best mathematical descrip- 
tion for the inhibition of the growth rate is given 
by an equation that contains the total ammonia 
concentration as well as the pH, and this descrip- 
tion was significantly better than a description 
using a calculated free ammonia concentration. 
The plot of the measured pH against the measured 
total ammonia concentration indicates whether the 
acetoclastic methanogens would have an increase 
in biomass or a decrease in biomass. If there is an 
increase in biomass, the value for maximum 
growth rate can be calculated; the reciprocal of 
this maximum growth rate represents the shortest 
possible hydraulic retention time for the digester 
operated under the pH and total ammonia concen- 
tration. (Mertz-PTT) 
90-11182 


USE OF EDTA 
METALS 
MENTS. 
Benin Univ., Benin City (Nigeria). Dept. of Chem- 
istry. 

C. M. A. Ademoroti. 

Biological Wastes BIWAED, Vol. 32, No. 4, p 
299-303, 1990. 4 tab, 5 ref. 


FOR CHELATING TOXIC 
INHIBITING BOD MEASURE- 


Descriptors: *Biological oxygen demand, *Chelat- 
ing agents, *Copper, *EDTA, *Heavy metals, 
*Wastewater analysis, *Wastewater treatment, 
*Zinc, Biodegradation, Metals. 


Microorganisms are known to bring about biode- 
gradation of organic matter present in any 
wastewater. In the presence of toxic metals, these 
organisms may die, so that there is no biodegrada- 
tion activity, or they may be inactivated such that 
their biodegradation activity is suppressed and the 
apparent biological oxygen demand values are low. 
The trans-isomer of sodium ethylenediamine-te- 
traacetic acid (EDTA) was used to chelate metal 
ions known to inhibit accurate determination of 
biological oxygen demand of wastewater. The 
EDTA did not show any appreciable effect on the 
biological oxygen demand values of the poultry 
wastewater. The results showed that 5 or 6 mg/L 
of Cu(2+) or Zn(2+) were effectively chelated by 
1 ml EDTA and 10 or 11 mg/L of copper and zinc 
ions were also effectively chelated by 2 ml EDTA. 
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This suggests that many other toxic metals could 
be similarly chelated. It is possible that biological 
oxygen demand measurements of wastewaters con- 
taining toxic metals might, in general, be success- 
fully carried out using EDTA as a chelating agent. 
(Mertz-PTT) 

W90-11183 


TRANSPORT OF HEAVY METALS DURING 
ANAEROBIC DIGESTION OF WATER HYA- 


Universidad Autonoma Metropolitana, Mexico 
City. Dept. de Biotecnologia. 

K. Ilangovan, M. Fuentes, and O. Monroy. 
Biotechnology Letters BILED3, Vol. 1 No. 5, p 
387-392, May 1990. 2 fig, 4 tab, 14 ref. 


Descriptors: *Anaerobic digestion, *Heavy metals, 
*Tertiary wastewater treatment, *Wastewater 
treatment, *Water hyacinth, Biogas, Cadmium, 
Chelating agents, Copper, Fatty acids, Hydrolysis 
reactors, Lead, Methanogenic bacteria, Organic 
carbon, Path of pollutants, Upflow anaerobic 
sludge blanket process, Volatile solids, Zinc. 


Water hyacinth (Eichhornia crassipes (Mart) 
Solms.) has been used for tertiary wastewater 
treatment because of its ability to remove heavy 
metals from toxic effluents. This native of Brazil is 
considered one of the most noxious aquatic weeds 
in tropical and semitropical regions. Anaerobic 
digestion is a disposal method for the excess water 
hyacinth because it must be harvested for 
wastewater treatment. Anaerobic digestion of the 
juice fraction of water hyacinth, milled without 
roots, was investigated. Rates of adsorption or 
chelation of Pb, Cd, Zn and Cu by anaerobic 
sludges were measured during a two-phase diges- 
tion of water hyacinth leaf extract. An upflow 
anaerobic sludge blanket reactor and a hydrolysis 
reactor were used. It was found that absorption or 
chelation was higher in the methanogenic sludge 
than in the acidogenic sludge. Transport of metals 
was dependent upon total organic carbon, volatile 
and total suspended solids content of both anaero- 
bic sludges. It has been reported that most of the 
transition metals inhibit the methanotrophs, in- 
creasing the volatile fatty acids concentration at 
the effluent and reducing the rate of biogas pro- 
duction. No significant reduction on biogas pro- 
duction due to the presence of heavy metals was 
found in the upflow anaerobic sludge blanket reac- 
tor. It appears that the concentrations of total 
organic carbon, total solids and volatile suspended 
solids in the upflow anaerobic sludge blanket 
sludge may protect the methanogenic populations 
from heavy metals inhibition. The presence of or- 
ganic carbon may chelate or adsorb metals, thus 
detoxifying the media. (Mertz-PTT) 

W90-11184 


NITRIFICATION OF SWINE WASTE. 

Institut Armand-Frappier, Laval (Quebec). Centre 
de Recherche en Microbiologie Appliquee. 

M. Blouin, J. G. Bisaillon, R. Beaudet, and M. 
Ishaque. 

Canadian Journal of Microbiology CJMIAZ, Vol. 
36, No. 4, p 273-278, April 1990. 1 fig, 5 tab, 37 ref. 


Descriptors: *Animal wastes, *Biodegradation, 
*Biological treatment, ‘Hogs, ‘Nitrification, 
*Waste treatment, Activated sludge, Ammonia, 
Bacterial growth, Nitrites, Nitrogen, Nitrogen 
fixing bacteria, Organic matter. 


Swine waste contains many carbonaceous and ni- 
trogenous substances as pollutants. A primary bio- 
logical treatment is normally designed for maxi- 
mum biodegradation of organic matter. Ammonia 
nitrogen is present at very high concentrations in 
stabilized swine waste and can be transformed in a 
secondary treatment. Removal of nitrogen from 
stabilized swine waste is important because it pro- 
motes eutrophication of the receiving water 
course. Complete oxidation of ammonia nitrogen 
to nitrite was observed in stabilized swine waste 
after 49 days in incubation at 400 rpm and 29 C, 
only if 10% activated sludge from a wastewater 
treatment unit and 1.5% CaCO3 were added. Sta- 
bilized swine waste contains less than 0.09 most 
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probable number (MPN) per ml of nitrosobacteria 
and 2.3 MPN/ml of nitrobacteria. In activated 
sludge, the concentrations of these bacteria were 
2.4 MPN/ml for nitrosobacteria and 420,000 
MPN/ml for nitrobacteria. In the swine waste 
where ammonia was oxidized to nitrite, the nitro- 
sobacteria growth increased to 550,000 MPN/ml, 
while the nitrobacteria growth decreased to 2.3 
MPN/ml. Inoculation of a freshly stabilized swine 
waste with 10% of the active nitrifying waste and 
addition of 1.5% CaCO3, accelerated the oxidation 
of ammonia nitrogen to nitrite; the reaction was 
completed after only 5 days of incubation. Increas- 
ing the incubation period to 10 days resulted in the 
complete oxidation of the accumulated nitrite to 
nitrate. In the stabilized swine waste, complete 
nitrification without accumulation of nitrite was 
obtained in only 5 days of incubation when the 
waste was inoculated with both enriched nitrifying 
populations. (Mertz-PTT) 

W90-11189 


ADSORPTIVE CAPACITIES OF ACTIVATED 
CARBON FOR ORGANIC CONSTITUENTS OF 
WASTEWATERS. 

Occidental Chemical Corp., Grand Island, NY. 
Grand Island Technology Center. 

W. Ying, E. A. Dietz, and G. C. Woehr. 
Environmental Progress ENVPDI, Vol. 9, No. 1, 
p 1-9, February 1990. 12 fig, 9 tab, 28 ref. 


Descriptors: “Activated carbon, *Wastewater 
treatment, Adsorption, Groundwater pollution, In- 
dustrial wastewater, Leachates, Municipal 
wastewater, Organic carbon, Water pollution 
treatment. 


Activated carbon adsorbers are widely employed 
in water and wastewater treatment processes for 
removing organic contaminants. The adsorptive 
capacities of activated carbon for major organic 
constituents (target compounds) of a wide variety 
of wastewater were measured in pure water and in 
actual wastewater samples. Carbon adsorption iso- 
thermal experiments were performed on five types 
of industrial wastewater: Ethylene dichloride plant 
process water, phenolic resin manufacturing 
wastewater, chemical waste landfill leachate, con- 
taminated groundwater, and publically owned 
treatment works primary treatment effluent. Com- 
petitive adsorption due to the presence of other 
organic components of total organic carbon of the 
wastewater reduced carbon capacities for all target 
compounds in the wastewaters from the respective 
pure water isotherms. The capacity reduction for a 
target compound was found to depend on the 
relative adsorptivity of the target compound 
versus competing compounds (poorly adsorbed 
total organic carbon components produced a small 
reduction in capacity for a more strongly adsorbed 
target compound), and the fraction of the back- 
ground total organic carbon attributable to the 
target compound. The findings were validated by 
carbon column adsorption breakthrough data. 
(Mertz-PTT) 
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CHITOSAN IN CRAB SHELL WASTES PURI- 
FIES ELECTROPLATING WASTEWATER. 
Connecticut Univ., Storrs. Dept. of Chemical En- 
gineering. 

R. W. Coughlin, M. R. Deshaies, and E. M. Davis. 
Environmental Progress ENVPDI, Vol. 9, No. 1, 
p 35-39, February 1990. 5 fig, 3 tab, 15 ref. Nation- 
al Science Foundation grant CBT-8717768. 


Descriptors: *Chitin, *Metals, *Shellfish waste, 
*Sorption, *Wastewater treatment, Chitosan, Eco- 
nomic evaluation, Industrial wastewater, Recy- 
cling, Shellfish. 


Waste from the shellfish industry has usually been 
disposed of by landfilling or ocean dumping. 
Within the last decade, however, one of the major 
components of crustacean shells, namely, chitin 
and its derivative, chitosan, have been used as a 
raw material for a large number of potentially 
useful products. Chitosan, a polyglucosamine, can 
be formed by de-acetylating chitin. Crab shell par- 
ticles were treated and deacetylated to elaborate 
chitosan on their outer peripheries. Partial conver- 


sion of crab shell waste to chitosan in the outer, 
pellicular regions of the particles produces a useful 
sorbent for transition metal ions that is nearly as 
effective as relatively pure chitosan. It is technical- 
ly feasible to use this material (partially converted 
shellfish waste) to sorb metal ions from electroplat- 
ing wastewaters, to elute the metals therefrom, and 
recycle them to the electroplating process. An 
approximate economic comparison of the conven- 
tional precipitation process to a conceptual process 
based on sorption on partially converted shellfish 
waste indicates that partially converted shellfish 
waste is economically more favorable under rea- 
sonable assumptions. (Mertz-PTT) 

W90-11213 


EFFECTS OF TEMPERATURE, PH AND D.O. 
CONCENTRATION ON SETTLEABILITY OF 
ACTIVATED SLUDGE. 

Middle East Technical Univ., Ankara (Turkey). 
Dept. of Environmental Engineering. 

G. Surucu, and F. D. Cetin. 

Environmental Technology ETLEDB, Vol. 11, 
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Descriptors: *Activated sludge process, *Dis- 
solved oxygen, *Hydrogen ion concentration, 
*Temperature, *Wastewater treatment, Aeration, 
Aeration basins, Bacteria, Flocculation, Settleable 
solids, Turbidity. 


The performance of an activated sludge system 
depends on the conversion of colloidal and dis- 
solved organic matter into suspended microbial 
mass and the physical separation of the resulting 
microbial mass from the liquid by sedimentation. 
Effects of temperature, pH and dissolved oxygen 
concentration of the aeration basin on the settle- 
ability of activated sludge were investigated using 
a synthetic wastewater. Temperatures of 15, 20, 25, 
30, and 35 C were studied. pHs between 4 and 9 
and dissolved oxygen concentration of 0.5, 1.0, 1.5, 
2.0 and 5.0 mg/L were also examined. Results 
indicate that activated sludge settleability de- 
creased as the growth temperature of sludge was 
increased. Parallel to the settling velocity analysis, 
sludge volume indices showed increasing trends as 
the temperature was increased. The variation of 
settleability with temperature may have originated 
from the changes in exocellular polymers of bacte- 
ria, which are very susceptible to temperature vari- 
ations. As the pH of the reactors increased, zone 
settling velocities increased also. This was related 
to the function of exocellular polymers on the 
bioflocculation of bacteria. Above the isoelectric 
point of bacteria, addition of anions to the system 
improved the flocculation of bacteria by increasing 
the available reactive sites on polymers as well as 
the polymer length. At low dissolved concentra- 
tions (below 2.0 mg/L) of aeration basin, the 
sludges grown were non-flocculated, and superna- 
tants were highly turbid. Sludge settleability could 
not be measured. At dissolved oxygen concentra- 
tions of 2.0 and 5.0 mg/L the turbidity was low, 
flocs were larger in size and settleability was great- 
ly improved at 5.0 mg/L, compared with 2.0 mg/ 
L. (Mertz-PTT) 
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SIMULTANEOUS EXTRACTION SCHEME: A 
METHOD TO CHARACTERISE METAL 
FORMS IN SEWAGE SLUDGE. 

Roorkee Univ. (India). Dept. of Chemistry. 
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TREATMENT OF TEREPHTHALIC ACID 
PLANT WASTEWATER WITH AN ANAERO- 
BIC FIXED FILM REACTOR. 
Universidad Autonoma Metropolitana, 
City. Dept. de Biotecnologia. 

A. Noyola, H. Macarie, and J. P. Guyot. 
Environmental Technology ETLEDB, Vol. 11, 
No. 3, p 239-248, March 1990. 2 fig, 4 tab, 20 ref. 
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Descriptors: *Anaerobic digestion, *Chemical 
wastewater, *Industrial wastewater, *Terephthalic 
acid, *Wastewater treatment, Aerobic digestion, 
Chemical oxygen demand, Downflow tubular 
fixed film reactor, Retention time. 


The wastewater from factories producing tereph- 
thalic acid is generally treated by a three-stage 
activated sludge process. The aerobic treatment of 
this kind of wastewater presents two principal 
disadvantages: high O2 requirements and poor set- 
tling sludge. The anaerobic treatment of tereph- 
thalic acid plant wastewater using a tubular fixed 
film reactor, was investigated in order to assess its 
feasibility as an alternative to the energy consum- 
ing aerobic process. This treatment with a lab-scale 
downflow tubular fixed film reactor achieved 75% 
of chemical oxygen demand removal with a hy- 
draulic retention time of 3.4 days at 33 C. The raw 
wastewater from a petrochemical plant was settled 
and neutralized prior to reactor feeding. The re- 
sponses to shock loads and to periods without 
feeding were satisfactory, and no inhibitory effects 
were noticed. The low organic load applied shows 
that the petrochemical effluent has slow anaerobic 
degradation kinetics. The primary settling tank fol- 
lowed by an anaerobic-aerobic treatment process 
may be an attractive, energy saving option to the 
three stage aerobic process commonly used. 
(Mertz-PTT) 
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MEASUREMENT OF MOLECULAR WEIGHT 
DISTRIBUTIONS OF ORGANIC HALIDE IN 
KRAFT MILL WASTE STREAMS, WASTE 
SOLIDS AND PULP. 

Arizona Univ., Tucson. Dept. of Civil Engineer- 
ing. 

C. W. Bryant, G. L. Amy, B. C. Alleman, and W. 
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Environmental Technology ETLEDB, Vol. 11, 
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Descriptors: *Bleaching wastes, *Chlorine, *Indus- 
trial wastewater, *Process control, *Pulp and 
paper industry, *Pulp wastes, *Separation tech- 
niques, *Ultrafiltration, *Wastewater analysis, 
Kraft mills, Monitoring, Organochlorine com- 
pounds, Waste treatment, Water pollution control, 
Byproducts. 


The use of chlorine in the Kraft bleaching process 
leads to the byproduct formation of a wide variety 
of organochlorine compounds. Concern over the 
environmental persistence and potential toxicity of 
many organochlorine compounds has necessitated 
the development of a procedure to analyze Kraft 
effluents for the overall content of such com- 
pounds. This research examines the development 
of an ultrafiltration technique for separation of 
adsorbable organic halides into apparent molecular 
weight fractions. Analytical procedures were de- 
veloped for determining the apparent molecular 
weight distribution of organic halides in both 
liquid and solid pulp and paper process compo- 
nents. The techniques included molecular weight 
separations using ultrafiltration and determinations 
using adsorption-pyrolysis-microcoulometry. Cor- 
rection coefficients for rejection properties of ul- 
trafiltration membranes were determined using a 
diafiltration technique. With this method, relative- 
ly large numbers of liquid or solid samples can be 
evaluated. Specific and combined wastestreams 
can be regularly monitored for the impacts of in- 
mill process variability. Treatment plant perform- 
ance with regard to halide removal can be meas- 
ured in a timely manner for effective operational 
control and low-apparent molecular weight of or- 
ganic halides offers promise as a cost-effective 
surrogate for control of effluent toxicity. For effec- 
tive utilization of halide measurements as a process 
monitoring tool within the pulp and paper indus- 
try, more analytical standardization and a wider 
database is needed. (Mertz-PTT) 
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MICROBIAL WATER QUALITY CONCERNS 
FOR WATER SUPPLY USE. 
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STATIC AND DYNAMIC EFFECTS OF THE 
PIPE INSERTION MACHINE TECHNIQUE. 





Construction Engineering Research Lab. (Army), 
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Descriptors: *Mechanical equipment, *Pipe inser- 
tion machine, *Pipelines, *Pipes, *Sewer rehabili- 
tation, *Sewers, Case studies, Maintenance, Mate- 
rials testing, Soil properties, Water conveyance. 


Repair, renovation, and renewal are the major 
options in sewer rehabilitation. Severely damaged, 
fractured, or deformed sewers require complete 
replacement or a systematic program of renova- 
tion. A relatively new technique of renovation is 
the so-called on-line replacement. This is a method 
for replacement of the existing pipe without exca- 
vation, by utilizing the ‘hole’ which already exists 
in the form of the old pipe. Thus, on-line replace- 
ment does not require excavation nor does it rely 
on the uncertain structural condition of existing 
sewers. It can be designed for a long period (i.e., 
50 years) by utilizing new technology and materi- 
als. Safety concerns associated with working in 
trenches are also eliminated. One of the most rap- 
idly developing methods of on-line replacement of 
utility pipelines is the pipe insertion machine (PIM) 
technique. This technique consists of physically 
breaking up an existing pipe by an advancing 
impact mole. The mole is followed by a new pipe 
jacked through the void. The pipe insertion ma- 
chine technique is a rather new one and there is no 
long-term data available regarding its overall per- 
formance. Experimental studies to assess the effects 
of the impact mole technique on adjacent pipes and 
the surrounding soil have been initiated in England 
and the first results are rather encouraging. An 
experimental study, similar to the one conducted in 
England, was undertaken to confirm the generality 
of the results obtained from those earlier studies. In 
this study, conducted at Fort Belvoir, Virginia, in 
the summer of 1987, the impact mole technique 
was used to replace a 152 mm clay sewer pipe by a 
208 mm diameter flexible pipe. Strains introduced 
in adjacent pipelines are strongly dependent on the 
amount of enlargement of the old pipe caused by 
the impact mole, but also on the soil behavior. The 
displacements within the soil were smaller com- 
pared to those obtained in England. In addition, 
the displacements measured in the present experi- 
ments indicate significant plastic deformation of 
the soil. Vibrations monitored on the pavement 
surface above the sewer pipe during the experi- 
ment were found to be rather significant. Howev- 
er, a short distance away from the pipeline, vibra- 
tions appear to dampen out quickly. (Lantz-PTT) 
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DEGRADATION OF TRICHLOROETHYLENE 
AND TRANS-1,2-DICHLOROETHYLENE BY A 
METHANOTROPHIC CONSORTIA IN A 
TRICKLE-TYPE BIOREACTOR. 

Oak Ridge National Lab., TN. Chemical Technol- 
ogy Div. 

G. W. Strandberg, T. L. Donaldson, L. L. Bolla, 
A. V. Palumbo, and W. Eng. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE89-001696. 
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Descriptors: *Dichloroethylene, *Methane bacte- 
ria, *Trichloroethylene, *Wastewater reactors, 
*Wastewater treatment, Biological treatment, Bio- 
logical wastewater treatment, Microbial degrada- 
tion. 


A trickle-bed bioreactor containing a consortium 
of microorganisms utilizing methane as the pri- 
mary carbon source was used to treat a synthetic 
groundwater containing trichloroethylene (TCE) 
and trans-1,2-dichloroethylene (DCE). With influ- 
ent concentrations of TCE and DCE of 1 mg/L 
each and an average residence time of about 50 
min, > 50% of the TCE and >90% of the DCE 
was degraded. The reactor exhibited first-order 
kinetics with respect to TCE degradation. (Au- 
thor’s abstract) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


W90-11339 


MCCLELLAN AIR FORCE BASE PLATING 
SHOP RINSE WASTE RECYCLE SYSTEM. 
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Available from the National Technical Information 
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Reverse osmosis, Wash water. 


The Idaho National Engineering Laboratory per- 
formed an assessment on the technical and eco- 
nomic viability of a total recycle of the rinse water 
generated by the Sacramento Air Logistics Center 
Plating Shop, located in Building 243-G of 
McClellan Air Force Base. A proposed conceptual 
design using ion exchange beds for the recycle of 
plating shop rinse water is presented and evaluat- 
ed. Laboratory studies indicated that the proposed 
recycle system meets all functional and operational 
requirements that were identified. But concern 
over the amount of waste generated during the 
process of regenerating the ion exchange columns 
prompted an evaluation of a reverse osmosis unit, 
which would function as a pretreatment before the 
ion exchange process. Further studies indicated 
that the addition of this pretreatment process 
would improve the performance of the recycle 
system, but that the cost of construction and oper- 
ation would be significantly higher. Based on tech- 
nical and economic evaluations, the ion exchange 
system is the recommended recycle system for the 
plating shop. (Author’s abstract) 
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ANNULAR CENTRIFUGAL CONTACTORS AS 
RAPID OIL-WATER SEPARATION DEVICES. 
Idaho National Engineering Lab., Idaho Falls. 
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drying. 


A criteria is developed for a new sludge dewater- 
ing unit operation called a sludge freezing bed, 
which uses natural freeze-thaw to condition the 
sludge. The total depth of sludge that can be 
frozen, thawed, and dewatered by this process in a 
year is the main criteria needed for design. Labora- 
tory tests assessed the dewaterability of freeze- 
thaw conditioned water treatment plant sludge, 
and both anaerobically and aerobically digested 
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wastewater sludges at various depths. Mathemati- 
cal models for predicting the design depth were 
developed; values for the input parameters to the 
models were obtained from the literature or from 
laboratory and pilot-scale experiments. Dewatera- 
bility tests indicated that the depth of sludge that 
can be applied is not limited by drainability. Up to 
2.0 m of each sludge drained in minutes after 
freeze-thaw conditioning. Except for the aerobical- 
ly digested sludge, the solids content after drainage 
is high enough to permit mechanical removal. The 
physical and thermal characteristics of frozen 
sludge were found to be equivalent io those of ice. 
An analysis of the freezing and thawing models 
reveals that the design of a freezing bed will 
depend on the duration and intensity of the freez- 
ing and thawing seasons. (Author’s abstract) 
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STORED SLUDGE. 

Tulane Univ., New Orleans, LA. 

R. S. Reimers, M. D. Little, T. G. Akers, W. D. 
Henrigues, and R. C. Badeaux. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-190359. 
Price codes: All in paper copy, AO1 in microfiche. 
Report No. EPA/600/2-89/015, April 1989. 232p, 
27 fig, 32 tab, 48 ref, append. EPA Cooperative 
Agreement No. 8102289. 


Descriptors: *Fate of pollutants, *Sludge treat- 
ment, *Wastewater lagoons, *Wastewater treat- 
ment, Louisiana, Microbiological studies, Munici- 
pal wastewater, New Orleans, Port Aransas, Pro- 
tozoa, Salmonella, Temperature, Tropical regions. 


The object of this project was to examine pathogen 
inactivation in lagoon stored municipal sludges. 
The lagoons were built in Louisiana (New Orleans) 
and in Texas (Port Aransas), both in the semi- 
tropical area of the United States. They were filled 
with anaerobic digested sludges to which a spike 
mixture of Salmonella livingstone, Ascaris suum 
eggs, and Poliovirus Type 1 was added. The field 
and laboratory data have shown that fifteen 
months of storage was required for pathogen inac- 
tivation to meet Processes to Further Reduce 
Pathogens (PFRP) criteria in a semi-tropical cli- 
mate. In this study, viable Ascaris eggs were inacti- 
vated in fifteen months in the New Orleans lagoon 
where the temperature was about 25 to 26 C for 
five months while the same range of temperature 
was observed for the Texas (Port Aransas) lagoon. 
The Ascaris eggs died after 12 months of storage. 
This may have been due to the presence of petrole- 
um organics in the Texas sludge. Salmonella liv- 
ingstone was inactivated in four to six months in 
both lagoons at a rate of 1.2 and 1.6 log of MPN/ 
month/100 mL, respectively. in New Orleans and 
Port Aransas sediments. Total coliforms and fecal 
coliforms declined two to six logs within twelve 
months. The fecal streptococci, either by volume 
or per gram dry weight, indicated little or no die 
off in the New Orleans or Port Aransas lagoons. 
An increase of total coliform was observed in both 
lagoons after 10 months. Poliovirus was inactivat- 
ed within 12 months at rates ranging from 0.01 to 
0.02 log of plaque forming units/month-100 mL in 
the sediments. (Author’s abstract) 
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Group 5D—Waste Treatment Processes 


Sodium sulfide, Temperature, Tinker Air Force 
Base. 


The sodium sulfide/ferrous sulfate process was 
successfully used on the pilot scale to treat Tinker 
AFB industrial wastewater treatment plant influent 
for reduction of hexavalent chromium, total metal 
removal and organic removal to less than NPDES 
permit requirements. The sulfide, ferrous and poly- 
mer requirements were optimized as well as the pH 
for this process, and the SCC operation. The ef- 
fects of chemical and physical parameters on the 
process operation were also investigated in the 
pilot plant. The general conclusions from these 
investigations included: (1) Control of pH is re- 
quired in Mixer-2 after the addition of the ferrous 
sulfate; (2) Control of the influent pH is not re- 
quired to maintain chromium reduction, but pH 
must be controlled to greater than 7.2 to prevent 
off-gassing of hydrogen sulfide gas; (3) Optimum 
operating requirements for the SCC include main- 
taining a sludge depth greater than the bottom of 
the intermediate ring so that the effluent is filtered 
through this sludge to remove fines. An external 
sludge recirculation rate of 10% to 20% of the 
influent flow with an internal sludge recirculation 
maintains the required high suspended solids con- 
centration in the inner mixer chamber (80% to 
90% suspended solids by volume); (4) Even 
though cyanide, at 10 mg/L, was carried through 
the SCC at 1.81 mg/L, this concentration did not 
effect the activated sludge system and was reduced 
to 0.5 mg/L at the effluent of the final clarifier; (5) 
Orthophosphate concentrations of 100 mg/L and 
EDTA concentrations of 50 mg/L had no effect 
on hexavalent chromium reduction or total metal 
removal in the SCC; (6) Flow proportional/equiv- 
alent to 1.75 million gal/day through the Tinker 
AFB IWTP had no effect on the pilot-scale sys- 
tem’s ability to meet NPDES permit requirements. 
Low flows (0 to 0.5 gal/min) through the SCC did 
not decrease the sludge blanket level to below the 
intermediate skirt and did not affect the effluent 
quality; and (7) Temperature from 41 to 95 C did 
not affect the pilot-scale process. (Author’s ab- 
stract) 
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mark). Regional Office for Europe. 

For primary bibliographic entry see Field 5F. 
W90-11404 


FLOC FOAM FLOTATION OF 
CHROMIUM(VD WITH POLYELECTRO- 
LYTES. 
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Foam separation techniques have been found to be 
very effective for removing various heavy metal 
ions from dilute aqueous solutions. By bubbling air 
through a solution, the surface-active materials 
adsorb at the surface of the rising bubble, which 
then separates it from the solution. The substance 
to be removed, if not surface active, can be made 
surface active through union with or adsorption of 
a surface-active material. Foam separation tech- 
niques are subdivided into froth flotation (floc 
foam flotation), in which particulates are removed; 
and foam fractionation, in which soluble surface- 
active substances are removed from the solution by 
adsorbtion at gas-solvent interfaces. Floc foam flo- 
tation of chromium(VI) was performed by reduc- 
ing chromium(VI) with Fe(II). The solution was 
stirred for 10 min to allow the redox reaction to go 
to completion. The duration of all flotation runs 
was 10 min. Separation efficiency was improved 
by the addition of Betz 1160 from solutions con- 


taining 0.3 M or 0.4 M NaNO3, but the chromium 
levels were > 0.5 ppm. Larger floc size and less 
residual chromium levels were found when Betz 
1100 was added after the addition of base, than 
when the addition of the reagents was made in the 
reverse order. Adding polyelectrolyte after the 
formation of the floc (by addition of base) resulted 
in a higher degree of crosslinking of the floc by the 
polyelectrolyte. The separation efficiency of chro- 
mium from solutions of high ionic strength can also 
be improved by the addition of a suitable amount 
of anionic polyelectrolyte. Effective separation 
with a residual chromium level of less than 0.5 
ppm was achieved from a solution containing 0.2 
M NaNO3 at pH 6.0 by adding 0.3 ppm Betz 1100. 
The separation efficiency was also improved for a 
solution containing 0.3 M NaNO3 by adding Betz 
1100. (Chonka-PTT) 
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Vol. 137, No. 5, p 32-35, May 1990. 3 fig. 


Descriptors: *Flow measurement, *Influent water, 
*Sewer infiltration, *Sewer systems, Design crite- 
ria, Inspection, Interceptors, Maintenance, Moni- 
toring. 


Flow metering is valuable and valid in infiltration/ 
inflow (1/I) reduction projects for sewer systems, 
but it does not follow from this that ‘the more flow 
meters the better.’ Surcharging as a result of rain- 
fall events can make it impossible to measure the 
true I/I potential of the system. In addition to 
metering, physical inspection of the system should 
include smoke testing, manhole inspection, dye- 
water flooding, night flow isolation, sewer line 
clamping, and a careful hydraulic capacity analysis 
of all interceptors. Television inspection is a valua- 
ble, although somewhat costly tool, Limiting reha- 
bilitation of the system to that which is necessary 
to eliminate bypasses and overflows, together with 
relief sewer design and construction, is the key to a 
successful program in a limited period of time. In 
order to meet the regulatory time frames, relief- 
line design and construction in some areas may 
have to be initiated before all study results are 
available. Two important concepts can save time 
and money: (1) design relief lines based on long- 
term flow monitoring and not short-term data, and 
(2) repair or replace the most restricted portion of 
interceptors to eliminate overflows and/or by- 
passes, thereby eliminating the need for a brand 
new, lengthy interceptor along the entire length. 
(Rochester-PTT) 
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The city of Elmhurst, Illinois, population 44,000, is 
nearing completion of an ambitious program de- 
signed to reduce the incidence of sanitary sewer 
backups into basements and bypassing of 
wastewater into receiving streams following mod- 
erate to intense storm events. A program was 
implemented under terms of a consent decree with 
the Illinois Environmental Protection Agency that 
included a ‘fast track’ program for design and 
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sewer system investigations. Elmhurst was re- 
quired to identify and eliminate both public sector 
and private sector infiltration/inflow (1/I). In con- 
junction with the I/I flow reduction requirements, 
the city had to expand the hydraulic capacity of 
the wastewater collection system (including lift 
stations) to eliminate structural bypass from the 
sanitary sewer to the receiving stream. Because of 
the short time frame allowed, a program was de- 
veloped to model Elmhurst’s wastewater collec- 
tion system using I/I source simulation. Simulation 
of I/I sources was required because the previously 
conducted sewer system evaluation survey cov- 
ered only a small portion of the collection system 
and identified only 14% of the total I/I known to 
exist in the system (based on flow monitoring). A 
physical survey of the entire wastewater collection 
system was implemented to identify I/I sources to 
verify the simulation program. The survey includ- 
ed internal building inspection and manhole inspec- 
tions. A total over 12,000 buildings and 2,800 man- 
holes were inspected. Results of the internal build- 
ing inspection program corresponded closely to 
the types and numbers of sources that were simu- 
lated in the modeling program. Results of the 
manhole inspection program corresponded closely 
to the types and numbers of sources that had been 
simulated. For example, total simulated manhole 
infiltration under 1l-yr storm conditions was 14.1 
mgd vs 15.4 mgd determined by actual physical 
inspection. The most common cost-effective inflow 
sources identified in the manhole program came 
from defective manhole frame seals and corbels. 
(Rochester-PTT) 

W90-11509 


NEW LEVEL CONTROL 
LIFT STATIONS. 

June Lake Public Utility District, CA. 

L. Ainsworth. 

Water Engineering and Management WENMD2, 
Vol. 137, No. 5, p 43-45, May 1990. 


ASSISTS SMALL 


Descriptors: *Control systems, *Pumps, *Sewer 
systems, California, Data acquisition, Depth gages, 
Freezing temperatures, June Lake, Lift stations, 
Performance evaluation, Rural areas, Seasonal var- 
iation, Small sewer systems, Water level. 


June Lake, California, is a community of 650 per- 
manent residents situated at 8000 ft in the Eastern 
Sierras. It operates 34 sewage lift stations, some of 
which serve only one restroom or residence. Many 
of the lift stations receive limited use because a 
large number of additional residents are seasonal 
only. Most of the lift stations are 15-20-yr-old 
mechanical systems that rely on floats, trapped air 
columns, or bubble systems and these have caused 
considerable maintenance problems. Low through- 
puts in some of these systems, combined with 
subfreezing temperatures, have made performance 
of the older level-sensing equipment and some of 
the relays problematic. On a 1-yr trial basis, one of 
the most critical and troublesome lift stations had a 
novel level probe system installed that relies on 
polyvinylchloride probe with electrodes every 8 in 
along its length. DIP switches make the units 
programmable for the type of operation desired. In 
addition, a programmable controller also was in- 
stalled at this station. Installation was relatively 
simple, although a qualified electrician was re- 
quired. The test proved satisfactory and the older 
lift stations will be converted in the future on an 
as-needed basis. (Rochester-PTT) 

W90-11510 


HARMONIZING NEW PUMP STATION INTO 
EXISTING SYSTEMS. 

Metcalf and Eddy, Inc., Wakefield, MA. 

T. L. Weber, and B. L. Benjamin. 

Water Engineering and Management WENMD2, 
Vol. 137, No. 5, p 50-56, May 1990. 2 fig. 


Descriptors: *Civil engineering, *Detroit, *Man- 
agement planning, *Pumping plants, *Wastewater 
treatment facilities, Caissons, Clays, Construction 
methods, Engineering geology, Foundation rocks, 
Michigan, Pumps. 





The city of Detroit sewage treatment plant serves 
the city and 73 os communities. It proc- 
esses wastewater for nearly half of Michigan’s 
population at a single plant. Fitting a new 750-mgd 
pump station into the existing wastewater treat- 
ment site was made difficult by two features: ex- 
tremely limited surface area at the site and difficult 
geological conditions. Only 4 acres of surface area 
were available to accommodate the new pum 
station. Beneath the site is fractured limestone roc 
that contains artesian groundwater, hydrogen sul- 
fide, and methane. A thin layer of hardpan, or 
glacial till, covers the rock, above which is approx 
80 ft of clay with undrained sheer strengths that 
vary from 300-800 Ib/sq ft. Although many alter- 
natives were considered a deep circular pump sta- 
tion was designed. The compressive ring strength 
provided by a circular structure resists lateral earth 
pressure acting against the walls of the structure. 
The pump station was designed for vertical, dry- 
pit centrifugal sewage pumps. A caisson was se- 
lected as the preferred construction method for the 
substructure of the pump station because of its 
ability to address the difficulty geotechnical condi- 
tions on the site. The 140-ft-diameter, 80-ft-deep 
caisson with 7-ft-thick concrete was designed 
based on the weight needed to make it sink from its 
own weight as the soil is excavated around it. 
Approximately 32,000 cu yd of soil will be re- 
moved from inside the caisson as it is being sunk. 
When completed, the new pump station will have 
an initial firm capacity of 600 mgd, with a maxi- 
mum firm capacity of 750 mgd. It will contain 
eight sewage pumps, each with a capacity of 107 
mgd, and will allow for the activation of the new 
interceptor-East Arm, thereby providing needed 
relief to the Detroit River Interceptor, one of the 
two existing interceptors to the treatment plant. 
(Rochester-PTT) 

W90-11512 


IZATION BY A BACTERIAL CONSORTIUM. 
Colorado Univ., Boulder. Dept. of Civil, Environ- 
mental, and Architectural Engineering. 

T. F. Hess, S. K. Schmidt, J. Silverstein, and B. 
Howe. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 6, p 1551-1558, June 1990. 
7 fig, 5 tab, 28 ref. NSF Grant CES8802749. 


Descriptors: *Biodegradation, *Biological 
wastewater treatment, *Mineralization, *Nitro- 
phenols, *Wastewater treatment, Bacteria, Biologi- 
cal treatment, Microbial degradation, Phenols, Se- 
quencing batch reactors. 


A Janthinobacterium sp. and an actinomycete, 
both capable of mineralizing 2,4-dinitrophenol 
(DNP), were used to construct a consortium to 
mineralize DNP in nonaxenic bench-scale sequenc- 
ing batch reactors (SBRs). Average substrate satu- 
ration constant (Km) values for DNP mineraliza- 
tion by pure cultures of Janthinobacterium sp. and 
the actinomycete were 0.01 and 0.13 micrograms/ 
ml, respectively, and the average maximum specif- 
ic growth rate values were 0.06 and 0.23/h, respec- 
tively. In the presence of NH4CI, nitrite accumula- 
tion in pure culture experiments and in the SBRs 
was stoichiometric to initial DNP concentration 
and the addition of nitrogen enhanced DNP miner- 
alization in the SBRs. Mineralization of 10 micro- 
grams DNP/ml was further enhanced in SBRs by 
the addition of glucose at concentrations of 100 
and 500 microgiaiis/ i! but not at 10 micrograms/ 
mi. Possible mechanisms for this enhanced DNP 
mineralization in SBRs were suggested by kinetic 
analyses and biomass measurements. Average max- 
imum specific growth rate values for DNP miner- 
alization in the presence of 0, 10, 100, and 500 
micrograms glucose/ml were 0.33, 0.13, 0.42, and 
0.59/h, respectively. In addition, there was greater 
standing biomass in reactors amended with glu- 
cose. At steady-state operation, all SBRs contained 
heterogeneous microbial communities but only one 
organism, an actinomycete, that was capable of 
mineralizing DNP. This research demonstrates the 
usefulness of supplemental substrates for enhancing 
the degradation of toxic chemicals in bioreactors 
that contain heterogeneous microbial communities. 
(Author’s abstract) 
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W90-11519 


STRUCTURE OF BACTERIAL AG- 
GREGATES PRODUCED IN AN UPFLOW AN- 
aa SLUDGE BED AND FILTER REAC- 
Biotechnology Research Inst., —— 2 eon 
po A. MacLeod, S. R. Guiot, and J. W. Costerto 

pplied and Environmental Microbiology 
ABMIDE, Vol. 56, No. 6, p 1598-1607, June 1990. 
15 fig, 31 ref. 


Descriptors: *Bacteria, *Bacterial analysis, *Bio- 
logical wastewater treatment, *Microbiological 
studies, *Sludge, *Wastewater treatment, Bacterial 
physiology, Biodegradation, Biological treatment, 
Electron microscopy, Sludge analysis, Sludge bed, 
Sludge granules. 


The ultrastructure of bacterial granules that were 
maintained in an upflow anaerobic sludge bed and 
filter reactor was examined. The reactor was fed a 
sucrose medium, and it was operated at 35 C. 
Scanning and transmission electron microscopy re- 
vealed that the granular aggregates were three- 
layered structures. The exterior layer of the gran- 
ule contained a very heterogeneous population that 
included rods, cocci, and filaments of various sizes. 
The middle layer consisted of a slightly less hetero- 
geneous population than the exterior layer. A more 
ordered arrangement, made up predominantly of 
bacterial rods, was evident in this second layer. 
The third layer formed the internal core of the 
granules. It consisted of large numbers of Methan- 
othrix-like cells. Large cavities, indicative of vigor- 
ous gas production, were evident in the third layer. 
On the basis of these ultrastructural results, a 
model that presents a possible explanation of gran- 
ule development is offered. (Author’s abstract) 
W90-11522 


COMPARISON OF FIELD AND LABORATO- 
RY H2S ADSORPTION CAPACITY OF ACTI- 
VATED CARBON. 

National Univ. of Singapore. Dept. of Civil Engi- 
neering 

L.C. & Koe, and N. C. Tan 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 1/2, p 193-203, 1990. 4 fig, 4 tab, 9 ref. 


Descriptors: *Activated carbon, *Adsorption, 
*Hydrogen sulfide, *Wastewater treatment, Chem- 
ical properties, Chemical reactions, Laboratory 
methods, Odor control, Reagents, Sewage gas, 
Volatile organic compounds. 


Activated carbon is in widespread use for adsorp- 
tion of sewage volatiles due to its ability to absorb 
a large variety of odorous compounds. A compari- 
son study on fixed-bed H2S adsorption capacity of 
a commercial activated carbon both in the labora- 
tory and in the field was conducted. Pure H2S gas 
at an inlet concentration of 10,000 ppm was used 
for the laboratory test, while the field activated 
carbon was subjected to absorption of sewage gas 
with H2S concentrations ranging from 0.1 to 28 
ppm with an average concentration of 5.3 ppm. 
The carbons were tested under gas/carbon contact 
times of 1, 2, 3 and 4 s. Based on the results 
obtained at a carbon/gas contact time of 3 s and a 
H2S breakthrough concentration of 1 ppm, the 
H2S adsorption capacity of the field activated 
carbon was found to be only 30% of that in the 
laboratory. It is possible that the adsorption of 
other sewage volatiles has resulted in a significant 
decrease in the activated carbon’s H2S removal 
efficiency. (Author’s abstract) 

W90-11582 


STIMULATI AND INHIBITION OF AN- 
AEROBIC PROCESSES BY HEAVY METALS: 
A REVIEW. 


Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering. 

J. A. Oleszkiewicz, and V. K. Sharma. 

Biological Wastes BIWAED, Vol. 31, No. 1, p 45- 
67, 1990. 8 fig, 2 tab, 85 ref. 


Descriptors: *Anaerobic digestion, *Biodegrada- 
tion, *Heavy metals, *Literature review, *Metals, 


*Waste treatment, *Wastewater treatment, Acido- 
genesis, Chemical speciation, Inhibition, Methano- 
genesis, Stimulations. 


Numerous abiotic and process-related factors 
appear to interfere with the application of inhibi- 
tion data from pure cultures to industrial scale 
digesters. The stimulatory, inhibitory and antago- 
nistic roles of heavy metals in anaerobic digestion 
were reviewed. Metal-anaerobic system interac- 
tions such as biotransformation, adaptation and 
engineering aspects of process control were ad- 
dressed. Total concentrations of metals in digesters 
were concluded to be inadequate indicators of 
stimulatory or inhibitory thresholds. Variability of 
metal-reactor biomass interactions, due to compli- 
cated detoxifying biochemistry of the anaerobic 
environment, the effects of acclimation, and abiotic 
protection offered by sludge solids, necessitate case 
by case studies of both acidogenesis and methano- 
genesis. Metals can stimulate methanogenesis, en- 
hance granulation of anaerobes and exert toxic or 
inhibitory effects depending on concentration, type 
of metal and speciation. Speciation is determined 
by process conditions, primarily pH, and presence 
of other inorganic and organic constituents. 
(Miller-PTT) 

W90-11587 


STUDY OF THE EFFECTS OF METHANOL IN 
START-UP OF UASB REACTORS. 

Imperial Coll. of Science and Technology, London 
(England). Public Health Engineering Lab. 

S.M. Cayless, D. M. L. da Motta Marques, and J. 
N. Lester. 


Biological Wastes BIWAED, Vol. 31, No. 2, p 
123-135, 1990. 5 fig, 2 tab, 21 ref. Science and 
Engineering Council Grant GR/E/28734. 


Descriptors: *Anaerobic digestion, *Biological 
wastewater treatment, *Methanol, *Waste treat- 
ment, *Wastewater reactors, *Wastewater treat- 
ment, Biomass, Dairy wastes, Granulation, Settling 
velocity, Sludge, United Kingdom. 


Upflow anaerobic sludge blanket (UASB) reactors 
were started up, using a stepped loading regime, on 
a dairy waste prepared from raw ice-cream pro- 
duction waste from an ice-cream manufacturing 
plant. One UASB was supplemented with metha- 
nol. Granules were detected in the methanol-fed 
UASB at 3 weeks after start-up. The maximum 
load of 6.7 kg COD/cu m/day with an hydraulic 
retention time of 0.75 days could not be sustained 
during the 73 days of operation. Complete granula- 
tion , however, occurred by the 4th week. 
Methanol addition at start-up aided rapid biomass 
granulation and enhanced the settling velocity and 
specific activity of the sludge. However, wash-out 
was severe and residual biomass was sensitive to 
methanol withdrawal and produced no net growth. 
(Author’s abstract) 

W90-11590 


EFFECT OF SEWAGE AND SEWAGE EF- 
FLUENTS AS DRINKING WATER SOURCES 
FOR POINT-OF-LAY CHICKENS. 

Ibadan Univ. (Nigeria). Dept. of Preventive and 
Social Medicine. 

O. I. A. Shoremi, M. K. C. Sridhar, and T. E. 
Ekpenyong. 

Biological Wastes BIWAED, Vol. 32, No. 1, p 1-7, 
1990. 1 fig, 3 tab, 13 ref. 


Descriptors: *Impaired water use, *Poultry, 
*Wastewater renovation, *Water pollution effects, 
*Water reuse, Drinking water, Effluents, Eggs, 
Municipal wastewater, Raw wastewater. 


The reuse of municipal wastewaters is an attractive 
option for increasing water reserves in areas with 
water shortages. Raw sewage, treated sewage ef- 
fluents and tap water were provided as drinking 
water for 20-week-old point-of-lay chickens for 16 
weeks. The compositions of the drinking waters 
varied slightly but were, with the exception of pH, 
within the recommended acceptable limits. The 
drinking waters had no significant effect on water 
consumption, feed intake, egg production and 
weight, body weight, efficiency of feed utilization 
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or egg shell thickness, but significantly affected 
(P<0.05) the haugh unit, a measure of egg quality 
based on albumin height and egg weight. The 
mean egg productions for birds receiving the raw 
sewage and effluents were higher than those for 
tap water at the start of lay, and the birds receiving 
the raw sewage sustained this trend until 50% 
production was attained. Over the period of study, 
all the indices increased significantly (P<0.01). 
Results suggest that sewage and effluents can be 
substituted for conventional drinking water 
sources after adequate treatment. (Author’s ab- 
stract) 

W90-11591 


AEROBIC TREATMENT OF MAIZE-PROC- 
ESSING WASTEWATER IN A 50-LITER RO- 
TATING BIOLOGICAL REACTOR. 

Universidad Iberoamericana, Mexico City. Dept. 
de Ciencias de la Nutricion y de los Alimentos. 
R. Pedroza-Islas, and C. Duran de Bazua. 
Biological Wastes BIWAED, Vol. 32, No. 1, p 17- 
27, 1990. 5 fig, 3 tab, 18 ref. Consejo Nacional de 
Ciencia y Techologia Mexico Project PCCBBNA- 
020395. 


Descriptors: *Aerobic treatment, *Biological treat- 
ment, *Corn, *Food-processing wastes, 
*Wastewater reactors, Effluents, Latin America, 
Organic compounds, Oxygen demand, Wastewater 
treatments. 


Maize or corn is the main food staple in Mexico 
and other Latin-American countries. Effluents gen- 
erated during the alkaline cooking technique used 
in small-scale urban mills are potentially dangerous 
to the environment. These effluents were aerobi- 
cally treated in a 50-liter laboratory-scale rotating 
biological reactor. Removal of organic com- 
pounds, evaluated as chemical and biological 
oxygen demand, as well as reducing sugars, were 
monitored. A comparison was made with previous 
experiments using a 15-liter reactor, to consider 
scaling-up effects (1:3). Scaling-up factors did not 
seem to interfere in the overall organic removal 
phenomena. The organics elimination activity 
(using reducing sugars) of the microbial communi- 
ties may be described with an exponential, empiri- 
cal model. The microbial biomass obtained has 
potential as feedstuff for animals; this would give 
an economic value to the treatment. (Miller-PTT) 
W90-11592 


CILIATED PROTOZOA AS INDICATORS OF A 
WASTEWATER TREATMENT SYSTEM PER- 
FORMANCE, 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Facultad de Quimica. 

V. M. Luna-Pabello, R. Mayen, V. Olvera- 
Viascan, J. Saavedra, and C. Duran de Bazua. 
Biological Wastes BIWAED, Vol. 32, No. 2, p 81- 
90, 1990. 3 fig, 1 tab, 23 ref. Consejo NAcional de 
Ciencia y Tenologia Mexico Project PCCBBNA- 
020395, UNEP Kenya Projects FP 0402-82012280, 
and BMFT West Germany Project PTWP-02- 
WA-146-BCT-252. 


Descriptors: *Protozoa, *Wastewater reactors, 
*Wastewater treatment facilities, Adaptation, Bio- 
chemical oxygen demand, Bioindicators, Effluents, 
Food-processing wastes, Performance evaluation, 
Wastewater analysis. 


Organisms adapted to a narrow range of environ- 
mental conditions are commonly used to evaluate 
water quality, since a correlation can exist between 
environmental conditions affecting the organisms 
and some physicochemical indicators of water 
quality. Free-swimming ciliated protozoa have 
been utilized as indicators for natural waters and 
wastewater treatment systems. Ciliaicd protozoa 
were studied as indicator organisms of system per- 
formance for a four-stage laboratory rotating bio- 
logical reactor treating diluted corn-processing ef- 
fluents. Temperature, pH and dissolved oxygen 
were monitored. Dissolved organics, measured as 
chemical and biochemical oxygen demand, gradu- 
ally decreased along the reactor. Twelve protozoal 
species were identified. From them, ten have been 
reported in literature as commonly found inhabit- 
ants of aerobic municipal wastewater treatment 


plants. A correlation was found between six of the 
species with biochemical oxygen demand concen- 
trations in the wastewaters along the reactor. (Au- 
thor’s abstract) 

W90-11593 


NOTE ON ANAEROBIC TREATMENT OF 
CURRANT-FINISHING WASTEWATER IN 
DOWNFLOW ANAEROBIC FILTERS AND 
THE EFFECT OF MEDIA DESIGN ON THEIR 
PERFORMANCE. 

Patras Univ. (Greece). Dept. of Chemistry. 

N. Athanasopoulos, J. Kouinis, and A. 
Papadimitriou. 

Biological Wastes BIWAED, Vol. 32, No. 2, p 91- 
97, 1990. 2 fig, 2 tab, 11 ref. 


Descriptors: *Anaerobic digestion, *Anaerobic fil- 
ters, *Filter media, *Food-processing wastes, 
*Wastewater treatment, Biological oxidation, 
Chemical oxygen demand, Greece, Performance 
evaluation, Water pollution sources. 


The annual production of currants in Greece is 
75,000,000 kg, but the discharge into the sea of 
wastewater from currant-finishing can be a source 
of pollution. This effluent is sometimes treated by 
biological oxidation (biofiltration/activated 
sludge), an expensive process. A possible alterna- 
tive treatment is anaerobic digestion. Treatment of 
currant-finishing wastewaters was studied using 
two downflow anaerobic filters with different plas- 
tic media of the same specific surface area. One 
reactor had an 80-L packed bed completely filled 
with pall rings, 9 cm in diameter by 9 cm long with 
a specific surface area of 100 sq m/cu m and a void 
volume of 94%. The other reactor contained a 
plastic medium consisting of modular corrugated 
cross-flow pieces of 0.6 m x 0.6 m x 1.2 m, with a 
specific surface area of 98 sq m/cu m and a void 
volume of higher than 95%; the volume occupied 
by the plastic medium was 2.6 cu m of the reactor’s 
total active volume of 4 cu m. Chemical oxygen 
demand (COD) removal for the modular plastic 
medium with a cross-flow design was 80% for a 
loading of 8 kg COD/cu m/day and 75% for a 
loading of 10 kg COD/cu m/day. COD removal 
for the pall-ring medium gradually decreased from 
90% to 57% as loadings gradually increased from 
0.6 to 6 kg/cu m/day. The downflow anaerobic 
filters performed poorly compared with other 
high-rate anaerobic reactors, such as those with 
upflow anaerobic filters, upflow activated-sludge 
blankets, or anaerobic fluidized beds. (Miller-PTT) 
W90-11594 


ANAEROBIC DIGESTION OF ICE-CREAM 
WASTEWATERS USING THE UASB PROCESS. 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

J.A. $ ‘Goodwin, D. A. J. Wase, and C. F. 
Forster. 

Biological Wastes BIWAED, Vol. 32, No. 2, p 
125-144, 1990. 11 fig, 5 tab, 15 ref. United King- 
dom Science and Engineering Research Council 
Grant GR/D 49510. 


Descriptors: *Anaerobic digestion, 
wastewater treatment, *Food-processing wastes, 
*Wastewater reactors, *Wastewater treatment, 
Calcium, Carbon, Cobalt, Dairy industry, Industri- 
al wastewater. 


*Biological 


Upflow anaerobic sludge blanket (UASB) reactors 
have been used increasingly to treat a variety of 
industrial wastes. Their greatest application to date 
has been in the treatment of carbohydrate-based 
wastewaters, but they have also proved satisfac- 
tory in the treatment of wastes from the dairy 
industry. A set of ten UASB digesters was exam- 
ined as five pairs, one control and four test reac- 
tors. The effects of controlled nutrient variations 
on the performance of the reactors when treating 
simulated ice-cream wastewater was assessed. An 

alternative carbon source (sucrose) was used in one 
test and the effects of additional concentrations of 
calcium and cobalt were examined. The results 
showed that the waste could be treated by the 
UASB process, with granulation commencing after 
60-70 days. Of the supplements, only calcium had a 
significant effect. In the feeds which contained 
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additional calcium chloride, it was possible to in- 
crease the organic loading rates more rapidly than 
with the other treatments and granulation was also 
significantly improved. (Miller-PTT) 

W90-11596 


STUDY OF SOME ORGANOPHOSPHOROUS 
COMPOUNDS AS_ EXTRACTANTS FOR 
METAL MONITORING IN MUNICIPAL 
WASTEWATER. 

Universidad Politecnica de Cataluna, Barcelona 
(Spain). Dept. of Chemical Engineering. 

J. Nebot, and E. Figuerola. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 36, No. 4, p 241-247, 
1989. 3 fig, 1 tab, 10 ref. 


Descriptors: *Metals, *Monitoring, 
wastewater, *Organophosphorus compounds, 
*Wastewater analysis, *Wastewater treatment, 
*Water analysis, *Water quality control, Analyti- 
cal methods, Atomic absorption spectrophoto- 
metry, Biological wastewater treatment, Chemical 
analysis, Extraction, Heavy metals. 


*Municipal 


Municipal wastewater usually coniains low 
amounts of metals, but when biological reactors 
are used for wastewater treatment, an accurate 
metal control in both influent and effluent is 
needed because metal effects can range from bene- 
ficial to highly toxic for microorganisms. In this 
study, three organophosphorus compounds, di-(2- 
ethylhexyl) phosphoric acid (HDEHP), O-2-ethyl- 
hexyl-2-ethylhexyl phosphonate (HEHEHP) and 
di-(n-octyl) phosphinic acid (HDOP), have been 
tested as extractants for metal monitoring in mu- 
nicipal wastewater. Metals are back-extracted with 
hydrochloric acid and finally determined by flame 
atomic absorption spectrometry. Quantitative 
metal recoveries are obtained with all three extrac- 
tants tested (from 0.1 M) if the sample is buffered 
at pHs ranging from 6 to 8. The optimum extrac- 
tion pH is 6 for HDEHP, 7 for HDOP and 8 for 
HEHEHP. The addition of phase modifiers has no 
influence when the extractant-to-modifier ratio is 
10. High amounts of calcium, magnesium, iron, and 
chemical oxygen demand (COD) in the from of 
phthalic acid, do not interfere with heavy metal 
determination. (Author’s abstract) 

W90-11609 


DECONTAMINATION TECHNOLOGIES FOR 
RELEASE FROM BIOPROCESSING FACILI- 
TIES. PART I. INTRODUCTION. PART II. DE- 
CONTAMINATION OF WASTEWATER. 

Sri Lanka Univ., Peradeniya. 

G. B. Wickramanayake. 

CRC Critical Reviews in Environmental Control 
CCECAU, Vol. 19, No. 5, p 358-446, 1990. 7 fig, 
26 tab, 180 ref. EPA Contract No. 68-03-3248. 


Descriptors: *Biotechnology, *Decontamination, 
*Genetic engineering, *Wastewater treatment, 
Chlorination, DNA, Ionizing radiation, Ozone, Ul- 
traviolet radiation. 


Genetically engineered microorganisms are widely 
used in biotechnology. Wastewater from biopro- 
cessing facilities will require treatment to ensure 
that effluents discharged into surface water or 
other waste streams are not a source of viable 
organisms or transmittable genetic material. The 
application of treatment technologies used in other 
industries to decontaminate the releases from bio- 
technology processing facilities was evaluated. 
Since published literature on the inactivation of 
recombinant-DNA (rDNA) organisms is very lim- 
ited, information for bacteria, viruses, fungi and 
subcellular components was obtained. The data 
indicated that ozone, chlorine, chlorine dioxide, 
heat, ultraviolet light and ionizing radiation offer 
good performance potential for decontamination of 
rDNA processing wastewater. (Author’s abstract) 
W90-11634 


PHOTOLYSIS OF 1,2-DIBROMO 3-CHLORO 
PROPANE IN WATER. 

Universite de Toulon et du Var, 
(France). Lab. de Chimie Appliquee. 


La Garde 





J. C. Milano, C. Bernat-Escallon, and J. L. Vernet. 
Water Research WATRAG, Vol. 24, No. 5, p 557- 
564, May 1990. 3 fig, 1 tab, 29 ref. 


Descriptors: *Halogenated pesticides, *Hydrogen 
peroxide, *Pesticide kinetics, | *Photolysis, 
*Wastewater treatment, Carcinogens, Water chem- 
istry. 


1,2-Dibromo-3-chloropropane (DBCP) is the 
active ingredient in the commercial pesticide 
known as fumazone or nemagon. This known car- 
cinogen is quite persistent in the ground and is a 
potential water contaminant. The photolysis of 
trace amounts of DBCP in water was studied in 
the presence of hydrogen peroxide at variable con- 
centrations found in natural waters. Hydrogen per- 
oxide is photochemically generated from various 
organic compounds in water by the effect of sun- 
light, and accelerates the photodegradation kinetic 
velocity. It was found that in pure water and in 
water containing hydrogen peroxide, the principal 
photoproducts, identified by gas chromatography 
coupled with mass spectrometry, are the same: 1- 
bromo-3-chloro-2-propanone, 2-bromo-3-chloro- 
propanol, 1-bromo-3-chloro-2-propanol, 1-chloro- 
2-propanone, 3-bromo-1-chloropropene (Z and E), 
acetone and methanol. The photolysis velocity is 
increased by the addition of a suitable hydrogen 
peroxide concentration. When the photolysis is not 
carried to completion, most of the various photo- 
products which form are strongly toxic. Therefore, 
if a sewage rich in DBCP is treated by this 
method, it is imperative that these intermediates be 
eliminated by a maximum prolongation of the pho- 
todecomposition. (Fish-PTT) 

W90-11672 


FUNGI IN DENITRIFICATION UNIT BIOCEN- 
OSIS. 
Warsaw Univ. (Poland). Inst. of Environmental 
Protection Engineering. 

A. Grabinska-Loniewska, and E. Slavikowa. 
Water Research WATRAG, Vol. 24, No. 5, p 565- 
572, May 1990. 3 fig, 4 tab, 12 ref. 


Descriptors: *Activated sludge process, *Denitrifi- 
cation, *Fungi, *Wastewater treatment, *Yeasts, 
Biocenosis, Biological filters, Carbon, Mycobacter- 
ium, Nitrates, Nitrogen fixation, Nitrogen removal. 


Microbial denitrification is a major mechanism of 
nitrate removal from wastewaters in various equip- 
ment designs such as flooded biological filters and 
anaerobic adaptions of the activated sludge proc- 
ess. Previous studies of the role of denitrifying 
bacteria in the nitrate removal process has proved 
that a specific biocenosis was formed in denitrifica- 
tion units. Thus, investigations on the determina- 
tion of the number and genera of those microorga- 
nisms which appeared to be in the denitrification 
unit biocenoses and their role in the nitrate remov- 
al process was undertaken. The microorganisms 
were isolated from the biocenosis grown in the 
laboratory UASB-type reactor. The reactor was 
inoculated with strains of denitrifying bacteria pre- 
viously isolated from activated sludge. It was 
found that yeasts and yeast-like microorganisms 
were the stable constituents of denitrification unit 
biocenosis fed with mineral medium with metha- 
nol, glycerol, acetic or lactic acids. At an optimal 
C:N ratio, the number and composition of myco- 
flora depended on the type and structure of carbon 
compounds serving as hydrogen donors and C- 
sources as well as on volumetric nitrate loading 
rate. At nitrate loading rates below the ‘washing 
out’ points, the total number of these microorga- 
nisms was constant, about 10 times higher in bio- 
cenoses fed with organic acids rather than alco- 
hols. It was concluded that unit mycoflora utilize 
C-sources for denitrification, can assimilate nitrates 
and fix N2 produced during nitrate dissimilation 
and stimulate the growth of denitrifying bacteria. 
(Author’s abstract) 

W90-11673 


INFLUENCE OF A PARTICULATE OF A PAR- 
TICULATE SUBSTRATE ON FILAMENTOUS 
BULKING AND PHOSPHORUS REMOVAL IN 
ACTIVATED SLUDGE SYSTEMS. 

Vysoka Skola Chemicko-Technologicka, Prague 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


(Czechoslovakia). Inst. of Water Technology and 
Environmental Protection. 

J. Wanner, and L. Novak. 

Water Research WATRAG, Vol. 24, No. 5, p 573- 
581, May 1990. 7 fig, 9 tab, 21 ref. 


Descriptors: *Activated sludge process, *Biologi- 
cal wastewater treatment, *Bulking sludge, *Hy- 
drolysis, *Substrates, *Wastewater treatment, An- 
aerobic conditions, Filamentous bacteria, Oxidized 
conditions, Phosphorus removal. 


Particulate substrates comprise all forms of solid 
and colloidal particles and soluble organic mole- 
cules with complex structure and high molecular 
weight. According to the IAWPRC Hydrolysis 
Hypothesis, the particulate substrate cannot be uti- 
lized in anaerobic zones of nutrient removal acti- 
vated sludge systems because the rate of its hydrol- 
ysis (i.e., solubilization) is zero under anaerobic 
conditions. The particulate substrate is enmeshed 
in the flocs of activated sludge and transferred 
from an anaerobic zone to an oxic zone where 
hydrolysis occurs and hydrolysis products become 
available for filamentous microorganisms. The in- 
fluence of a particulate substrate on the activated 
sludge system with an anaerobic zone followed by 
an oxic completely-mixed tank or by a three-com- 
partment oxic cascade. The systems were fed by 
artificial wastewater. The soluble fraction of sub- 
strate was simulated by glucose, ethanol and acetic 
acid, the particulate fraction with peptone and the 
suspension prepared from hard-boiled eggs. It was 
demonstrated that filamentous bulking caused by 
oxic zone growers occurred when the oxic zone 
was supplied either with the soluble substrate gen- 
erated by fermentation in the preceding anaerobic 
zone; or with the products of the hydrolysis of the 
enmeshed particulate substrate. The compartmen- 
talization of the oxic zone significantly reduced the 
bulking problems and improved the phosphorus 
removal with all substrates used in this study. 
(Author’s abstract) 

W90-11674 


AUTOMATIC CONTROL OF EFFLUENT 
QUALITY FROM A HIGH-RATE ANAEROBIC 
TREATMENT SYSTEM. 

Queensland Univ., Brisbane (Australia). Dept. of 
Chemical Engineering. 

M. Denac, P. L. Lee, R. B. Newell, and P. F. 
Greenfield. 

Water Research WATRAG, Vol. 24, No. 5, p 583- 
586, May 1990. 7 fig, 5 ref. 


Descriptors: *Anaerobic digestion, *Effluent limi- 
tations, *Food-processing wastes, *Process con- 
trol, *Wastewater treatment, *Water quality stand- 
ards, Algorithms, Alkalinity, Economic aspects, 
Fluidized bed process, Organic carbon, Waste 
load. 


Anaerobic wastewater treatment is especially 
suited for the treatment of effluents containing 
high concentrations of organic carbon (e.g., food 
processing wastes). Since charges or penalties for 
discharging wastes of high organic concentration 
are increasing, there is a growing need to design 
on-line process controllers which are capable of 
regulating effluent quality within specified limits 
and which can reduce the costs of alkali addition 
as far as is practicable. The use of alkali addition 
rate in conjunction with equalization was explored 
more thoroughly in terms of its capability to pro- 
vide a means of controlling effluent quality at 
reasonable monitoring and chemical costs. An an- 
aerobic fluidized bed reactor was overloaded with 
up to 42 g molasses/L/day. The effluent quality, 
expressed in total acids concentration, was success- 
fully regulated by an automatic control algorithm, 
with alkaline consumption as the controlled vari- 
able and feed rate as the manipulated variable. The 
effluent quality could be maintained at any re- 
quired level, from 100 to 400 mg acids/L, depend- 
ing on the setting of the control parameters. More- 
over, it was found that it is possible to keep the 
acid addition within a certain range, setting higher 
and lower thresholds in the controller. This option 
requires the use of equalization capacity and is 
particularly suitable for handling surges of higher 
than average concentration waste. At lower waste 
concentrations, the feed rate is automatically in- 
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creased, allowing the reactor to run at maximum 
loading with the effluent still satisfying quality 
requirements. (Fish-PTT) 

W90-11675 


PERFORMANCE RELATIONSHIP FOR LOW 
AND INTERMEDIATE RATE BIOLOGICAL 
FILTERS. 

National Technical Univ., Athens (Greece). Div. 
of Water Resources. 

D. G. Christoulas, S. N. Liakos, and A. D. 
Andreadakis. 

Water Research WATRAG, Vol. 24, No. 5, p 607- 
614, May 1990. 1 fig, 6 tab, 10 ref. 


Descriptors: *Biological filters, *Biological 
wastewater treatment, *Filter rate, *Wastewater 
treatment, Biological oxygen demand, Mathemati- 
cal models, Performance evaluation, Recirculated 
water, Trickling filters. 


Although the biological filter is one of the oldest 
biological processes for wastewater treatment, no 
reliable design criteria have been developed, 
mainly due to the complexity of the processes 
involved. The role of the recirculation is not well 
understood and different performance relationships 
often give contradictory results. A steady state 
mathematical model of the biological filter without 
recirculation was developed with the aid of quali- 
tative and quantitative theoretical considerations 
and empirical assumptions. The model was cali- 
brated and validated with the aid of performance 
data from 2 two-stage pilot-scale filters operated in 
parallel in the range of the low and intermediate 
overflow rates (1-8 m/d). Due to the controlled 
operation of the pilot plant, the derived perform- 
ance relationship should be considered as describ- 
ing the performance of biological filters with fa- 
vorable ‘secondary factors,’ that is, with good pri- 
mary and final settling, effective distribution 
system and appropriate dosing regime. The per- 
formance relationship was found to be in good 
agreement with published pilot-scale data and also 
with performance data from full-scale filters char- 
acterized by relatively high efficiency which might 
be attributed to favorable secondary factors. Sup- 
posing that the secondary factors can be fairly 
easily optimized, the biological filter may have 
significant economical advantage aver the activat- 
ed sludge system, even for high BOD removal 
efficiencies. (Author’s abstract) 

W90-11678 


COUNTER-CURRENT CASCADE AIR-STRIP- 
PING FOR REMOVAL OF LOW VOLATILE 
ORGANIC CONTAMINANTS. 

New Mexico State Univ., Las Cruces. 

For primary bibliographic entry see Field 5F. 
W90-11679 


EFFECTS OF STIRRING ON RESIDUAL 
CHLORINE DURING CHLORINATION OF 
SEAWATER CONTAINING AMMONIA NI- 
TROGEN. 

Osaka City Inst. of Public Health and Environ- 
mental Sciences (Japan). 

For primary bibliographic entry see Field 5B. 
W90-11683 


KINETICS OF CHEMICAL AND BIOLOGICAL 
SULPHIDE OXIDATION IN AQUEOUS SOLU- 
TIONS. 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 

C. Buisman, P. IJspeert, A. Janssen, and G. 
Lettinga. 

Water Research WATRAG, Vol. 24, No. 5, p 667- 
671, May 1990. 2 fig, 3 tab, 14 ref. 


Descriptors: *Biological oxidation, *Kinetics, *Ox- 
idation, *Sulfides, *Wastewater treatment, Sulfates, 
Suspension, Wastewater reactors. 


Under anaerobic conditions, sulfate and sulfite, 
present in wastewater, are reduced by bacterial 
activity to sulfide. The odor, toxicity, oxygen 
demand and corrosion problems caused by sulfide 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


in wastewater frequently necessitate wastewater 
treatment, e.g. oxidation of sulfide to a less harmful 
form. It is necessary to know whether or not a 
chemical, biological, or a combined oxidation 
process should be employed for sulfide removal. A 
new equation for the noncatalyzed sulfide chemi- 
cal oxidation rate in a phosphate buffered system at 
pH 8.0 and 25 C has been formulated. Experiments 
show that the reaction order with respect to the 
oxygen concentration depends on the sulfide con- 
centration. The biological oxidation rate in cell 
suspensions from a bioreactor in a phosphate buf- 
fered system was found to be 75 times faster than 
the chemical noncatalyzed oxidation rate at sulfide 
concentrations around 10 mg/L. At higher sulfide 
concentrations this difference becomes less. The 
two cell suspensions used behaved quite differently 
towards the sulfide concentration: cell suspension 1 
(taken from a reactor operated at a sulfide concen- 
tration of 7 mg/L) exerts its maximal oxidation rate 
at a sulfide concentration of 10 mg/L; cell suspen- 
sion 2 (reactor with sulfide concentration of 95 
mg/L) exerts its maximal biological oxidation ca- 
pacity at a sulfide concentration of 150 mg/L. Cell 
sus} ion 1 shows severe substrate inhibition at 
sulfide concentrations exceeding 10 mg/L, while 
cell suspension 2 shows no sulfide inhibition up to 
a sulfide concentration of 600 mg/L. (Author’s 
abstract) 

W90-11686 


ANAEROBIC DIGESTION OF MUNICIPAL 
SOLID WASTE. 

Venice Univ. (Italy). Dept. of Environmental Sci- 
ence. 

F. Cecchi, A. Marcomini, P. Pavan, G. Fazzini, 
and J. Mata-Alvarez. 

Biocycle BCYCDK, Vol. 31, No. 6, p 42-43, June 
1990. 1 tab, 16 ref. NATO Grant 0178/87. 


Descriptors: *Anaerobic digestion, *Municipal 
wastes, ‘Solid wastes, “Waste treatment, 
*Wastewater reactors, Biogas, Hydrogen ion con- 
centration, Microorganisms, Organic wastes, Per- 
formance evaluation, Recirculation. 


To fully develop the process of anaerobic digestion 
of the organic fraction of municipal solid waste 
(OFMSW) at a commercial level, it is necessary to 
focus attention on reactor stability. The behavior 
of the digestion process of OFMSW was examined 
using improved buffering conditions achieved by 
using the effluent supernatant fraction of the di- 
gester to dilute the incoming wastes. It was found 
that recirculating of the Ra stream provides 
good buffering conditions in the digester and does 
not adversely affect the digester microorganisms. 
It assures a much higher process stability and leads 
to a significant water and energy savings, reduc- 
tion of wastewater requiring treatment, and en- 
hancement of biogas composition (methane content 
increased by 7 percent). The results confirm that 
reactor pH and biogas composition together satis- 
factorily describe the physical-chemical biological 
status of an anaerobic digester. (Agostine-PTT) 
W90-11688 


ye i CHANGES IN SLUDGE STABILI- 
ZATIO 

Centro o Studio per la Microbiologia del Suolo, 
Pisa (Italy). 

S. Frassinetti, S. Citterio, and P. Nappi. 

Biocycle BCYCDK, Vol. 31, No. 6, p 50-52, June 
1990. 


Descriptors: *Aerobic conditions, *Anaerobic con- 
ditions, *Disinfection, *Oxygenation, *Phytotoxi- 
city, *Sludge stabilization, *Sludge utilization, En- 
teric bacteria, Germination, Italy, Microorganisms, 
Nitrogen, Salmonella. 


Experiments were conducted to investigate the 
influence of the pattern of oxygenation (anaerobio- 
sis vs. aerobiosis) on sludge stabilization with re- 
spect to changes in phytotoxicity and nitrogen 
with time. A second objective was to determine 
the relation, if any, between oxygenation pattern 
and extent of destruction of enteric indicator 
microorganisms and of Salmonella typhimurium. 
The patterns were anaerobiosis, aerobiosis with 
added bark chips, and anaerobiosis with added 


bark chips. The raw material was urban sewage 
sludge obtained from the anaerobic sewage plant at 
Pianezza, Italy. Germination trials were carried 
out with the use of Lipidium sativum. It was found 
that under anaerobic conditions, toxicity is main- 
tained and even increased in sludges. The toxicity 
is manifested by low germination indices. Under 
aerobic conditions and added inert chips, toxicity 
was increased in the early stages. This indicates an 
initial difficulty in the development of aerobic 
transformation. A decrease in toxicity in later 
stages is shown by the higher germination indices. 
Addition of bark enhances the transformation of 
_— matter in the earliest stages, which leads to 
roduction of a biologically and chemically 
pl ized, nontoxic end product. Fecal indicators 
and S. typhimurium ery were completely 
destroyed by the end of the transformation in all 
three types of trials. The lowest bacterial counts 
were found for anaerobic conditions, probably be- 
cause the microorganisms in question have better 
growth in the presence of oxygen. Finally, it 
should be noted that in comparison to development 
under aerobic conditions, development of Salmo- 
nella under anaerobic conditions was somewhat 
slower. (Agostine-PTT) 
W90-11690 


EXPERIMENTAL APPROACH TO THE ROLE 
OF DIFFERENT ECOLOGICAL TYPES OF 
PROTOZOA IN THE ACTIVATED-SLUDGE 
SYSTEM. 

Ceskoslovenska Akademie Ved, Ceske Budejovice. 
Inst. of Landscape Ecology. 

M. Macek. 

Internationale Revue der Gesamten Hydrobiologie 
IGHYAZ, Vol. 74, No. 6, p 643-656, 1989. 9 fig, 4 
tab, 22 ref. 


Descriptors: *Activated sludge process, *Ciliates, 
*Flocculation, *Protozoa, *Wastewater treatment, 
Bacteria, Biomass, Culturing techniques, Flagel- 
lates. 


Relationship between bacteria and ciliates was in- 
vestigated in continuous cultures with and without 
the recycling of flocculated biomass. Monocultures 
of ciliates of various ecological types were used 
together with mixed cultures of bacteria or bacte- 
ria and flagellates. The effect of ciliates on the 
distribution of flocculated and dispersed biomass 
was tested with respect to characterizing an opti- 
mum mixed culture for activated-sludge treatment. 
Monoprotozoal populations were not successful in 
stabilizing the morphology of a bacterial communi- 
ty in a system with recycling of flocculated bio- 
mass. Stabilization was observed (with particular 
ecological types of ciliates) in the system with a 
high residence time without recycling and/or in 
the system with the recycling inoculated by both 
flagellates and ciliates. (Author’s abstract) 
'W90-11702 


PHOTODEGRADATION OF 2- AND 3-CHLOR- 
OPHENOL IN TIO2 AQUEOUS SUSPEN- 
SIONS. 

Ecole Centrale de Lyon, Ecully (France). 

J. C. D’Oliveira, G. Al-Sayyed, and P. Pichat. 
Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 990-996, July 1990, 11 
fig, 1 tab, 28 ref. Commission of the European 
Communities Contract EV4E-0068-C(CD). 


Descriptors: *Catalysis, *Chlorinated hydrocar- 
bons, *Degradation, *Photolysis, *Wastewater 
treatment, *Water treatment, Chemical reactions, 
Chlorinated aromatic compounds, Path of pollut- 
ants, Phenols, Photochemistry, Tin. 


The photocatalytic degradations of 2-Chloro- 
phenol (2CP) and 3-chlorophenol (3-CP) in Ti02 
aqueous suspensions at a wavelength of > 340 nm 
have been studied. They are faster than direct 
photolysis at a wavelength > 290 nm despite the 
additional number of photons available in this 
wavelength region, and produce lower maximal 
concentrations of intermediates. Complete mineral- 
ization is achieved eventually; however, it requires 
a much longer time than dechlorination and dearo- 
matization. Effects of radiant flux, wavelength, 
initial concentration, and pH were examined. Para 
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hydroxylation is the main pathway, so that 2CP 
and 3CP both give rise to chlorohydroquinone 
(CHQ); formation of catechol (CT) is a very minor 
pathway in the degradation process of 2CP. Fur- 
ther hydroxylation of CHQ and CT forms hydrox- 
yhydroquinone, which rapidly decomposes to car- 
boxylic acids and carbonyl compounds not identi- 
fied yet. (Author’s abstract) 

W90-11717 


ION EXCHANGE SEPARATION AG(I) FROM 
WASTE WATERS. 

Zagreb Univ. (Yugoslavia). Dept. of Analytical 
Chemistry. 

S. Cerjan-Stefanovic, and M. Kastelan-Macan. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 3, p 323-328, 
1990. 3 fig, 2 tab, 9 ref. 


Descriptors: *Heavy metals, *Ion exchange, 
*Silver iodide, *Waste recovery, *Wastewater 
treatment, Cation exchange, Industrial wastewater, 
Photography, Resins. 


In the photographic industry and for preparing 
silver films, the waste waters are rich with silver. 
Some of the silver is electroanalytically regenerat- 
ed, but low concentrations (0.5 g/cu dm) stay in 
wastewaters. A method was developed in which 
the silver is separated and concentrated by ion 
exchange resin. Since fixing baths and stop baths 
are polyvalent solutions, synthetic solutions were 
examined. For exchange of silver, Amberlite IRA- 
120 and Dowex 50 x 4 were used in a batch 
method to obtain a static equilibrium. The opti- 
mum concentrations and time for sorption were 
determined to be .001 mol/cu dm HNO3 and 1 
hour. Silver elution from the cation exchanger is 
based on silver transformation to a stable anion 
complex. Reference data determined the use of 
CN(-) and S203(2-) for forming stable complexes. 
By varying the ligands, pH and eluent concentra- 
tions, optimum elution has been obtained in 1 hour, 
2M KCN and 1M Na2S203. (Author’s abstract) 
W90-11742 


OXIDATION CHANNEL: A METHOD FOR 
DOMESTIC SEWAGE TREATMENT IN CUBA. 
National Centre for Scientific Research, Havana 
(Cuba). Environmental Pollution Dept. 

L. Travieso Cordoba, F. Benitez Echegoyen, M. 
Leon Lau-Si, and E. Sanchez Hernandez. 
Environmental Technology ETLEDB, Vol. 11, 
No. 2, p 123-132, February 1990. 6 fig, 3 tab, 4 ref. 


Descriptors: *Biological wastewater treatment, 
*Cuba, *Domestic wastes, *Oxidation ditches, 
*Wastewater oxidation, *Wastewater treatment, 
Aerobic treatment, Oxidation, Oxygen demand, 
Performance evaluation, Periphyton, Wastewater 
reactors. 


Different methods have been used successfully for 
the removal of organic matter in wastewaters. 
Conventional treatments are frequently used in 
Cuba. However, the ‘oxidation channel’, consti- 
tutes a very simple aerobic treatment not previous- 
ly used here. The behavior of this type of biologi- 
cal reactor in Cuban climatic conditions is eva- 
lueated. Conventional parameters for wastewaters 
were determined and the results were promising. 
The main advantages of this process are as follows: 
(1) ease of construction; (2) short detention times; 
(3) little land area requirement; (4) ease of oper- 
ation and maintenence. Domestic sewage was used 
to demonstrate the quality of the effluent. In the 
oxidation channel, the metabolic activity of peri- 
phyton determines the efficiency of organic matter 
removal. (Author’s abstract) 

W90-11769 


REMOVAL EFFICIENCY OF ANIONIC AND 
NONIONIC SURFACTANTS FROM CHEMI- 
CAL WASTEWATER BY A TREATMENT 
PLANT USING ACTIVATED CARBON AD- 
SORPTION AND COAGULATION PRECIPITA- 
TION PROCESSES. 

Kobe Women’s Coll. of Pharmacy (Japan). 

A. Adachi, M. Kamide, R. Kawafune, N. Miki, 





and T. Kobayashi. 
Saviecnaabesel Technology ETLEDB, Vol. 11, 
No. 2, p 133-140, February 1990. 5 fig, 4 tab, 3 ref. 


Descriptors: *Activated carbon, *Ai 
*Chemical precipitation, *Coagulation, “sehe 
tants, “Wastewater treatment, Chemical 
wastewater, Linear alkyl sulfonates, Nonionic sur- 
factants, Wastewater facilities. 


Water pollution by synthetic detergents has 
become a serious environmental problem. Most 
synthetic detergents are discharged into "public 
sewerage or directly into public waters. Anionic 
and nonionic surfactants are major components of 
synthetic detergents. In order to protect the water 
environment, it is important to keep anionic and 
nonionic surfactant concentrations in environmen- 
tal water as low as possible. Since few detailed 
investigations have been reported on this, the re- 
moval efficiency of anionic (sodium ptm Taw Song 
zenesulfonate) and nonionic (heptaoxyethylene do- 
decyl ether) surfactants from chemical wastewater 
by a treatment plant using activated carbon ad- 
sorption and tion precipitation processes 

was investigated. The results showed that anionic 
and nonionic cuibotenan were removed from the 
wastewater by the treatment with the tive 
average removal efficiency of 67.4 % and 31.7 %. 
The increase in reaction time of activated carbon 
adsorption to 15 min significantly improved the 
removal efficiency of both anionic and nonionic 
surfactants. The tion precipitation process 
was very effective for removing — surfac- 
tants, but not so effective as expected for nonionic 
surfactants. (Author’s abstract) 

W90-11770 


STUDY OF INTERACTIONS BETWEEN 
HEAVY METALS AND SEWAGE SLUDGES: 
DETERMINATION OF STABILITY CON- 
STANTS AND COMPLEXATION CAPACITIES 
4 COMPLEXES FORMED WITH CU AND 


Leborstoie a des Ponts et Chaussees, Bou- 


Fiero Ma M. Com and M. Astrue. 
Environmental Technology ETLEDB, Vol. 11, 
- 2, p 151-162, February 1990. 6 fig, 4 tab, 30 
Te 


Descriptors: *Cadmium, *Copper, *Heavy metals, 
*Metal complexes, *Sludge disposal, *Wastewater 
treatment, lysis, Hydrogen ion concentration, 
Interstitial water, sales analysis, Stability con- 
stants, Voltammetry. 


Binding capacities and conditional stability con- 
stants for Cu and Cd in sewage sludges were 
determined. Two different sludges were tard 
ed--a secondary sludge and an anaerobically-di- 
gested sludge. Free metal ion concentrations were 
determined using differential-pulse anodic stripping 
voltammetry PASV) and atomic-absorption 
spectrometry following tion of bound and 
free species by dialysis. two experimental 
methods used led to bend different results. Dialysis 
detected all the complexes formed with culonnies 
larger than the cutoff diameter chosen, whatever 
their thermodynamic stability and dissociation rate. 
DPASV, on the other hand, did not take into 
account the labile complexes that dissociate during 
the analysis. Complexes formed with Cd were sig- 
nificantly more labile than those formed with Cu: 
DPASV found only a small fraction of the com- 
plexes detected by dialysis. When the complexa- 
tion capacities of both sludges were compared, it 
= found that ba pore water of di; rf em 
ican ter capacity 
te $ Jone, ae e. The effect of pH (be- 
tween 6 and 8) was significant caly on one of the 
two binding-site classes of secondary raw sludge 
and no effect was found in raw anaerobically- 
digested sludge. However, there was a large in- 
crease in the complexation capacities and condi- 
tional stability constants when the pH of the pore 
water of secondary or digested sludge was in- 
creased. (Bater-PTT) 
W90-11773 


LESSONS ON IN-VESSEL SLUDGE COM- 
POSTING, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


California State be Fresno. 

J. R. Johnson, J. F. Donovan, and A. B. Pincince. 
Water Environment & Technology WAETEJ, 
Vol. 2, No. 5, p 56-63, May 1990. If 


ig, 4 tab, 2 ref. 


Descriptors: *Aerobic digestion, *Biodegradation, 
*Composting, ‘Sludge, ‘*Sludge treatment, 
*Wastewater treatment, In-vessel composting, 
Odors, Sludge conditioning, Sludge solids, Sludge 
utilization, Soil amendments. 


Sonieon is a sludge treatment process involv- 
aerobic biodegradation of organic matter in 
pba sludge and produces a humus-like 
= that is suitable for use as a soil conditioner. 
essel composting, composting in an enclosed 
reactor, is a new practice in this country. As of 
January 1990, there were approximately 20 in- 
vessel composting facilities in the U. S. The in- 
vessel composting reactor system is divided into 
two stages: active composting and curing. The first 
is characterized by high oxygen uptake rates, 

be temperatures, rapid —— of biodegrad- 
able volatile solids, and high potential for odor 
juction. The second stage is characterized by 
wer tem decreased oxygen uptake 
rates, and a lower, but still significant, potential for 
odor production. In-vessel composting is a new 
technology for which there are ho tried and true 
approaches to procurement, design, and operation. 
In planning new projects, engineers and would-be 
owners should strive for maximum flexibility in 
project timing, equipment performance, and the 
ability to ce modifications after construction 
and sludge or product marketing or disposal. As 
Operating experience accumulates, the degree of 
uncertainty and the occurrence of problems with 
this technology will continue to diminish. (Bater- 


PTT) 
W90-11775 


VORTEX SOLIDS SEPARATOR. 
grag ee Emerson, Inc., Boston, MA. 
bh Pisano, N. Thibault, and G. Forbes. 
ter Environment & Technolo; ogy WAETE]J, 
Vong 2, No. 5, p 64-71, May 1990. 6 fig, 1 tab, 3 ref. 


Descriptors: *Combined sewer overflows, *Sepa- 
ration techniques, *Settleable solids, ‘*Solids, 
*Wastewater treatment, Solids contact processes, 
West Germany. 


Over the last year, a number of combined sewer 
overflow treatment facilities, using a new ad- 
vanced solids separator device calied the fluidsep, 
have reached various phases of design and con- 
struction. The flui was developed in West 
Germany and it is similar to the swirl concentrator 
found in the U.S. A vortex solids separator is a 

compact, no-moving-parts solids separation 
device. The two primary determinants governing 
process performance of secondary flow solids sep- 
aration devices are the hydraulic throughput and 
the relative mass of grit. Vortex solids separators 
remove settleable matter by two mechanisms: the 
sweeping action of solids by secondary flow cur- 
rents toward the center axis of rotation, and the 
transport of particles by laminar sheet flow on the 
floor of the unit toward the same axis. (Bater-PTT) 
W90-11776 


TOTAL DISSOLVED INORGANIC NITROGEN 
REMOVAL WITH TWO COUPLED AUTOTRO- 
PHIC NITRIFICATION AND DENITRIFICA- 
TION PROCESSES--LABORATORY STUDIES, 
(COUPLAGE DE PROCEDES BIOLOGIQUES 
AUTOTROPHES NITRIFIANTS ET DENITRI- 
FIANTS POUR L’ELIMINATION TOTALE DE 
L’AZOTE MINERAL-- 

TOIRE). 

Ecole Nationale Superieure de Chimie de Rennes 
(France). Lab. de Chimie des Nuisances et Genie 
de l'Environnement. 

P. LeCloirec, and G. Martin. 

Aqua AQUAAA, Vol. 39, No. 1, p 16-23, Febru- 
ary 1990. 9 fig, 28 ref. (English summary). 


Descriptors: *Ammonia removal, *Denitrification, 
*Nitrates, ‘Nitrites, *Nitrogen compounds, 
*Wastewater treatment, Inorganic compounds, 
Laboratory methods, Sulfur bacteria. 
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A system of two nitrifying and denitrifying reac- 
tors was used to remove the total dissolved nitrog- 
enous compounds (ammonia, nitrite and nitrate). 
One was packed with activated carbon and was 
aerated, the other contained a mixture of sulfur and 
calcium carbonate and had been colonized by 
Thiobacillus denitrificans. The volumetric loading 
criteria were found to be 2-3.4 g N-NH4(+)/L/ 
day for nitrification, 0.3 g N-NO3(-) /L/day for 
denitrification, and 0.5 g N-NO2(-)/L/day for den- 
itrification in a temperature range of between 10 
and 22 C. The dissolved oxygen slowed the deni- 
trification process at the beginning of the filter 
until a low oxygen concentration was obtained in 
the solution. These two reactors in series, working 
continuously, gave good performances for inor- 
ganic nitrogenous pollution removal. (Author’s ab- 
stract) 

W90-11814 


GENETIC ENGINEERING APPROACH TO 
TOXIC WASTE MANAGEMENT: CASE STUDY 
—eeeeeee WASTE TREAT- 


Maryland Univ. Baltimore County, Catonsville. 
Dept. of Chemical and Biochemical Engineering. 
S. J. Coppella, N. DelaCruz, G. F. Payne, B. M. 
Pogell, and M. K. Speedie. 

Biotechnology Progress BIPRET, Vol. 6, No. 1, p 
76-81, January/February 1990. 8 fig, 25 ref. 


Descriptors: *Biological wastewater treatment, 
*Cleanup, ‘Enzymes, ‘Genetic engineering, 
*Landfills, *Organophosphorus compounds, *Par- 
athion, *Toxic wastes, *Water pollution treatment, 
Biosynthesis, Detoxification, Enzyme kinetics, Hy- 
drolysis, In situ tests, Microorganisms. 


A procedure for in situ treatment of toxic organo- 
phosphate wastes using the enzyme parathion hy- 
drolase was developed. Since this strategy is based 
on the use of an enzyme and not viable microorga- 
nisms, recombinant DNA technology could be 
used without the problems associated with releas- 
ing genetically altered microorganisms into the 
environment. The gene coding for parathion hy- 
drolase was cloned into a Streptomyces lividans, 
and this transformed bacterium was observed to 
express and excrete this enzyme. Subsequently, 
fermentation conditions were developed to en- 
hance enzyme biosynthesis production, and this 
fermentation was scaled up to the pilot scale. The 
cell-free culture fluid (i.c., a nonpurified enzyme 
solution) was used. The enzyme kinetics and ther- 
mal instability of parathion hydrolase enzyme were 
examined. It was observed that the enzyme was 
capable of effectively hydrolyzing organophos- 
phate compounds, coumaphos and potassan, under 
laboratory and simulated in situ conditions, which 
are closely related to those expected in the field. 
The results also showed that long-term high-tem- 
perature application may be limited by the en- 
zyme’s instability. (Author’s abstract) 

W90-11833 


BIODEGRADATION OF 2-FURALDEHYDE 
UNDER NITRATE-REDUCING METHANO- 
GENIC CONDITIONS. 

Mobil Research and Development Corp., Prince- 
ton, NJ. Environmental Affairs and Toxicology 
Dept. 

E. Vv. Knight, N. J. Novick, D. L. Kaplan, and J. 
R. Meeks. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 725-730, June 1990. 2 
fig, 16 ref. 


Descriptors: *Biodegradation, *Furfural, *Methan- 
ogenesis, *Nitrates, *Wastewater treatment, 
Carbon dioxide, Chemical reduction, Digested 
sludge, Microorganisms, Oil industry, Pulp wastes. 


Nitrate-reducing and methanogenic microbial con- 
sortia capable of using 2-furaldehyde (furfural) as a 
sole source of carbon and energy were isolated 
from a mixture of soil and municipal sewage and 
from municipal anaerobic digestor sludge. Furfural 
is a significant component of paper mill waste 
because of its formation from the acid hydrolysis 
of pentosans and is used by the oil industry to 
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remove aromatics from petroleum hydrocarbons. 
Under nitrate-reducing conditions, more than 97% 
of the furfural was biodegraded in 0.25, 1.5, 4, and 
35 days at initial substrate concentrations of 0.5, 5, 
50, and 500 ppm, respectively. In all cases microbi- 
al populations were able to reduce furfural levels 
to less than the detection limit of 20 ppm as meas- 
ured by high-performance liquid chromatography. 
At 500 ppm, there was a 12-day lag period before 
detectable activity was noted, while there was no 
lag period at the lower concentration tested. When 
the disappearance of both furfural (50 ppm) and 
nitrate was measured, the molar ratio of nitrate to 
furfural consumed was approximately 4.2:1, which 
is in good agreement with the theoretical ratio of 
4.0:1. The biodegradation of furfural was generally 
more rapid under methanogenic than under nitrate- 
reducing conditions. The methanogenic consorti- 
um was able to metabolize 97% of the furfural in 2, 
4, 48 and 144 hours at any concentration tested. As 
under nitrate-reducing conditions, populations 
were able to reduce furfural levels to less than 
resulted in the production of 0.0056 mM methane 
or 43% of the theoretical yield that would result 
from complete conversion of the material to 
carbon dioxide and methane. This is the first report 
of the biodegradation of furfural under nitrate- 
reducing conditions. (Author’s abstract) 
W90-11847 


ENZYMOLOGY OF  LIGNO-CELLULOSE 
DEGRADATION BY PLEUROTUS SAJOR- 
CAJU DURING GROWTH ON PAPER-MILL 
SLUDGE. 

Tamil Nadu Agricultural Univ., Coimbatore 
(India). Dept. of Agricultural Microbiology. 

For primary bibliographic entry see Field SE. 
W90-11857 


UTILIZATION OF CREATED WETLANDS TO 
UPGRADE SMALL MUNICIPAL 
WASTEWATER TREATMENT SYSTEMS. 

Black and Veatch, Ashboro, NC. 

R. E. Pride, J. S. Nohrstedt, and L. D. Benefield. 
Water, Air and Soil Pollution WAPLAC, Vol. 50, 
No. 3/4, p 371-385, 1990. 7 fig, 3 tab, 12 ref. 


Descriptors: *Artificial wetlands treatment, *Bio- 
chemical oxygen demand, *Municipal wastewater, 
*Wastewater treatment, *Wetlands treatment, Ala- 
bama, Aquatic vegetation, Biodegradation, Nitro- 
gen, Suspended solids, Wetlands. 


Created wetlands offer a low cost, low mainte- 
nance, and practical alternative for upgrading sec- 
ondary municipal wastewater treatment systems. 
The removal efficiencies, effects of seasonal tem- 
perature variations, and effects of increased load- 
ing rates on contaminant removal within such a 
system was studied at a created wetland site in 
Hurtsboro, Alabama. The 0.16 ha system consisted 
of a two cell wetlands planted with cattails (Typha 
latifolia), bulrush (Scirpus validus), arrow duck 
potatoes (Sagitaria latifolis), burr reeds (Sparga- 
minum eurycarpun), water pennywort (Hydroco- 
tyl ranunculoides), and parrotfeather (Myriophyl- 
lum brasiliense). Testing occurred from January 
through September of 1988 at hydraulic loading 
rates of 169, 289, and 345 cu m/ha/day. The 
monthly average total suspended solids 
influent:effluent milligrams/liter concentration 
ratio during the study period was 135:19 while the 
monthly average total BODS influent:effluent mil- 
ligram/liter concentration ratio was 38:8. Once the 
system stabilized, the monthly average total BODS 
effluent concentration remained essentially con- 
stant over the range of average BODS loading 
rates employed in this study. Total Kjeldahl N 
(TKN) removal was more effective at loading rates 
of 2.6 milligrams/ha/day. The monthly average 
influent:effluent TKN milligrams/liter concentra- 
tion ratio was 15:4. (Author’s abstract) 

W90-11873 


CONTINUOUS FLOW FERMENTATION TO 
PURIFY WASTE WATER BY THE REMOVAL 
OF CADMIUM. 

Bristol Univ. (England). Dept. of Botany. 

R. Campbell, and M. H. Martin. 

Water, Air and Soil Pollution WAPLAC, Vol. 50, 


No. 3/4, p 397-408, 1990. 4 fig, 26 ref. 
Descriptors: *Bioaccumulation, 
wastewater treatment, *Cadmium, ‘*Fungi, 
*Wastewater treatment, Fermentation, Heavy 
metals, Industrial wastes, Metal-finishing wastes, 
Microbial degradation, Microbiological studies, 
Soil contamination. 


*Biological 


Various species of fungi were tested in a continu- 
ous flow fermenter for their ability to recover 
heavy metals during the treatment of industrial 
effluents. None of the isolates could tolerate Ag or 
Au, and only a few grew in Cu or Co amended 
media. Aspergillus spp., Penicillium spp. and Cla- 
dosporium spp. showed tolerance to Cd, Cr, Zn, 
Pb, Ni, and U in shaken batch cultures, though 
growth in combinations of metals was often slow. 
Organisms which seemed tolerant to metals and 
which grew well under these conditions were 
tested in the air-lift fermenter, using Cd as the test 
metal. Cladosporium did not grow fast enough and 
was washed out of the column at all but the 
slowest flow rates. Aspergillus grew well and re- 
moved up to 80% of the Cd, but it did not persist 
in the column. Approximately 84% of the Cd 
supplied during the run was accounted for in the 
biomass when Fusarium was used as the main 
fungus in the medium. The mean concentration of 
Cd in the supply was 6.4 mg/L and this was 
reduced to 0.16 mg/L in the effluent liquid. Using 
the Fusarium column, the average removal was 
98% (weight/weight), a value affected only by 
biomass washout in the column. (Geiger-PTT) 
W90-11875 


DYNAMICS OF AEROMONAS HYDROPHILA, 
AEROMONAS SOBRIA, AND AEROMONAS 
CAVIAE IN A SEWAGE TREATMENT POND. 
Montpellier-2 Univ. (France). Lab. d’Hydrobiolo- 
gie Marine. 

P. Monfort, and B. Baleux. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 7, p 1999-2006, July 1990. 
3 fig, 2 tab, 42 ref. 


Descriptors: *Aeromonas, *Biodegradation, 
*Wastewater lagoons, *Wastewater treatment, 
Coliforms, Fecal coliforms, Microbial degradation, 
Microbiological studies, Phytoplankton, Popula- 
tion dynamics, Seasonal variation, Stabilization 
ponds, Toxicity. 


The spatiotemporal dynamics of Aeromonas spp. 
and fecal coliforms in the sewage treatment ponds 
of an urban wastewater center were studied after 
20 months of sampling from five stations in these 
ponds. Isolation and identification of 247 Aero- 
monas strains were undertaken over four seasons at 
the inflow and outflow of this pond system. The 
hemolytic activity of these strains was determined. 
The Aeromonas spp. and the fecal coliform distri- 
butions showed seasonal cycles, the amplitude of 
which increased at distances further from the 
wastewater source, so that in the last pond there 
was an inversion of the Aeromonas spp. cycle in 
comparison with that of fecal coliforms. The main 
patterns in these cycles occurred simultaneously at 
all stations, indicating control of these bacterial 
populations by seasonal factors (temperature, solar 
radiation, phytoplankton), the effects of which 
were different on each bacterial group. The analy- 
sis of the Aeromonas spp. population structure 
showed that, regardless of the season, Aeromonas 
caviae was the dominant species at the pond 
system inflow. However at the outflow the Aero- 
monas spp. population was dominated by A. caviae 
in winter, and Aeromonas sobria in the treated 
effluent from spring to fall. Among the Aeromonas 
hydrophila and A. sobria strains, 100% produced 
hemolysin; whereas among the A. caviae strains, 
96% were nonhemolytic. (Author’s abstract) 
W90-11907 


DIP SLIDE TECHNIQUE--A RAPID METHOD- 
OLOGY FOR PERFORMANCE EVALUATION 
OF WASTEWATER TREATMENT SYSTEM. 
National Environmental Engineering Research 
Inst., Nagpur (India). 

S. Sandhya, P. M. Phirke, and V. A. Deshpande. 
Journal of Environmental Science and Health (A) 


JESEDU, Vol. 25, No. 4, p 325-341, May 1990. 2 
fig, 8 tab, 13 ref. 


Descriptors: *Bacterial analysis, *Coliforms, *Cul- 
turing techniques, *Dip slide technique, *Labora- 
tory methods, *Performance evaluation, 
*Wastewaier analysis, *Wastewater facilities, 
Sewage bacteria, Wastewater, Wastewater pollu- 
tion, Wastewater treatment. 


Monitoring of wastewater treatment systems for 
reduction of fecal coliforms using standard bacteri- 
ological examination methods as most probable 
number procedure is laborious and time consum- 
ing. Dip slide technique, a new rapid method, has 
been developed for fecal coliform estimation. Ex- 
periments were conducted to determine the com- 
parative efficiency of dip slide technique with that 
of standard methods using wastewater effluents 
from a stabilization pond. A dip slide was dipped in 
a beaker containing raw sewage and another one in 
treated effluent and then removed. Excess liquid 
was allowed to drain off. Slides were then kept in 
vertical position in the glass chamber and were 
incubated at 41.5 C for 7-8 hours. Colonies that 
developed on each slide of respective dilution of 
sewage or effluent were counted and were multi- 
plied by the respective dilution factor. Ratios of 
dip slide technique to pour plate method and most 
probable number results were considered as the 
criteria for deciding the superiority of dip slide 
method over the other methods. Results indicated 
that the dip slide method can be successfully ap- 
plied for monitoring of the wastewater treatment 
system for fecal coliform reduction. The proposed 
method proved quite sensitive and reliable for 
judging the treatment system for removal of fecal 
coliforms. (Mertz-PTT) 

W90-11942 


AMMONIA REMOVAL BY AIR STRIPPING-- 
FROM ORIGIN TO PRESENT STATE OF 
TECHNOLOGY. 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Chemical Engineering. 

S. Obaid-ur-Rehman, and S. A. Beg. 

Journal of Environmental Science and Health (A) 
— Vol. 25, No. 4, p 343-365, May 1990. 65 
ref. 


Descriptors: *Air stripping, *Ammonia, *Ammo- 
nia removal, *Nitrogen removal, *Reviews, 
*Wastewater treatment, Liquid atomizing, Nitro- 
gen, Ureas, Wastewater, Wetted butterfly valve 
scrubber. 


Among various nitrogen compounds, ammonia-ni- 
trogen is the most important one to be controlled 
because of its abundance in domestic and industrial 
wastewaters. Furthermore, urea and certain com- 
plex organic compounds such as proteins or free 
amino acids may ultimately yield ammonia upon 
hydrolysis or deamination. One of the most prom- 
ising methods of ammonia removal is by air strip- 
ping. A cocurrent liquid atomizing system pro- 
vides very high relative velocities between the air 
and water phases, as well as very high interfacial 
area for interphase mass transfer. In addition, the 
system also offers high removal efficiencies for 
ammonia removal, both at high hydraulic loadings 
and lower air to water ratio. On the basis of the 
experimental evidence it was concluded that a 
wetted butterfly valve scrubber can be used as an 
efficient system for ammonia removal from 
wastewaters. This system is compact and is capable 
of providing ammonia removal efficiencies above 
80% at the normal operating conditions. (Mertz- 


PTT) 
W90-11943 


WASTEWATER SLUDGE CHARACTERISTICS 
IN RELATION TO POTENTIAL DEWATER- 
ING TECHNOLOGIES--A CASE STUDY. 
Kuwait Inst. for Scientific Research, Safat. Envi- 
ronmental and Earth Sciences Div. 

O. Samhan, F. Ghobrial, S. Al-Muzaini, and M. F. 
Hamoda. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 25, No. 4, p 367-379, May 1990. 5 
fig, 2 tab, 13 ref. 





Descriptors: *Dewatering, ‘*Sludge, *Sludge 
drying, *Waste treatment, *Wastewater treatment, 
Anaerobic digestion, Centrifugation, Drying, Fil- 
tration, Kuwait, Oil, Sand, Wastewater, 
Wastewater facilities. 


The dewatering characteristics of sludge produced 
in municipal wastewater treatment plants were ex- 
amined, based on a case study of three large treat- 
ment plants in Kuwait. Total suspended solids, 
particle size distribution, specific resistance to fil- 
tration, centrifugal settleability, centrifugal com- 
pactivity, sludge volume index, sand content and 
oil and grease content were determined from 
sludges produced by the Ardhiya, Jahra and Reqqa 
plants. Results showed that the anaerobically di- 
gested sludge of the Ardhiya plant is less amenable 
for dewatering by filtration and less amenable for 
settling by centrifugation than the extended aer- 
ation activated sludges of the Jahra and Reqqa 
plants. However, establishing amenability of either 
sludge for dewatering by centrifugation required 
further testing of its scrolling properties. F 


WATER QUALITY MANAGEMENT AND PROTECTION-—Field 5 


Waste Treatment Processes—Group 5D 


Water Environment & Technology WAETEJ, 
Vol. 2, No. 6, p 56-61, June 1990. 4 fig, 3 tab, 2 ref. 


Descriptors: *Air pollution, *Emission control, 
*Hydrocarbons, *Organic carbon, *Volatile organ- 
ic compounds, *Wastewater treatment, Carbon, In- 
dustrial wastes, Volatility. 


The control and removal of volatile organic com- 
pounds (VOC) at wastewater treatment plants is an 
issue of growing concern. VOCs include all hydro- 
carbons, except methane and ethane, with vapor 
pressures equal to or greater than 0.1 mm of mer- 
cury. When humans are exposed continually to 
these toxic air pollutants, serious health effects may 
result, including cancer, birth defects, and neuro- 
logical damage. Federal, state, and local regula- 
tions to control VOC emissions have been estab- 
lished and may vary from region to region. Al- 
though VOC emissions from publicly owned treat- 
ment works (POTWs) are small compared to total 
baad i area emissions, regulations may place limits 





occurrence of sand and dust storms in Kuwait 
contributed to a high sand content in local sludges 
with subsequent adverse effects on centrifugation- 
based dewatering technologies. Similarly, the high 
oil and grease content of local sludges may ad- 
versely affect various filtration-based technologies. 
It is recommended that pilot plant studies are 
necessary for selecting dewatering technologies 
that are most compatible with local needs and 
conditions. (Mertz-PTT) 

W90-11944 


DISCRETE-EVENT 
WASTEWATER TREATMENT. 

Georgia Inst. of Tech., Atlanta. School of Chemi- 
cal Engineering. 

S. L. Glenn, R. T. Norris, and J. T. Sommerfeld. 
Journal of Environmental Science and Health (A) 
JESEDU, Vol. 25, No. 4, p 407-423, May 1990. 3 
fig, 3 tab, 32 ref. 


SIMULATION IN 


Descriptors: *Animal wastes, *Computer models, 
*Model studies, *Simulation, *Wastewater facili- 
ties, *Wastewater treatment, Aerobic treatment, 
Anaerobic treatment, Batch reactors, Computer- 
aided design, Dewatering. 


The utility of discrete-event simulation in the anal- 
ysis and design of wastewater treatment plants was 
examined. The application of the General-Purpose 
Simulation System was used to investigate the 
batch operation of a poultry processing wastewater 
treatment plant, featuring sequencing batch reac- 
tors. The sequencing batch reactors process repre- 
sents an innovative use of a classical biological 
process for which there is a great deal of theoreti- 
cal data, but limited experimental data available. 
Batch processing of industrial wastewaters is an 
alternative technology being explored due to more 
stringent discharge requirements and lower main- 
tenance costs. The simulation utilized several proc- 
ess configurations to obtain maximum usage of 
each individual unit. The numbers of the following 
items were varied, primary anaerobic reactors, aer- 
obic reactors and dewatering beds. The changes in 
utilization times and the number of units required 
per batch processed were then evaluated. The 
dewatering beds were the major bottleneck. It was 
found that no more than two such beds were 
needed for the amount of wastewater that was 
being generated. Once the bottleneck identified 
with the dewatering beds was resolved, the reac- 
tors became the limiting factor. Generally, for each 
configuration a point was reached where an in- 
crease in the number of reactors did not result in 
an increase in batches processed, but only a de- 
crease in utilization times. Also, the number of 
required chlorination/ultraviolet contact basins 
never exceeded one, which was expected since its 
residence time was so short compared to the other 
units. (Mertz-PTT) 

W90-11946 


VOLATILE ORGANIC CARBON EMISSION- 
CONTROL SYSTEMS. 

PSC Engineers and Consultants, Inc., Lancaster, 
PA 


D. J. Cagwin, and J. A. Lager. 


ific compounds. The design of a system for 
effective control of VOC emissions is required at 
many large wastewater treatment plants. System 
design involves determining regulatory require- 
ments, quantifying emissions, collecting emissions 
from sources, and treating air to reduce VOC 
concentrations. These systems may be designed 
and implemented efficiently if a step-by-step ap- 
proach is followed and attention is paid to detail. 
(Stoehr-PTT) 
w90-11972 


MANAGEMENT OF A_ LIQUID-WASTE- 
HAULER CONTROL PROGRAM. 

Colorado Springs Wastewater Div., CO. 

J. F. Svihlik, and D. T. Cafaro. 

Water Environment & Technology WAETEJ, 
Vol. 2, No. 6, p 62-67, June 1990. 2 tab, 3 ref. 


Descriptors: *Management planning, *Municipal 
wastes, *Ordinances, *Waste disposal, 
*Wastewater disposal, Colorado, Environmental 
policy, Legal aspects, Pretreatment of water, 
Public policy, Sewer systems. 


An effective liquid-waste-hauler (LWH) control 
program should be a vital adjunct of every ap- 
proved municipal treatment program. The Colora- 
do Springs Wastewater Division has had a basic 
program that controls and manages liquid wastes 
from haulers. Recent wastewater code revisions 
and internal procedure changes to the LWH con- 
trol program are attributable to the wastewater 
divisions’s approach in meeting regulatory require- 
ments in a cost-effective manner. These revisions 
were designed to meet and exceed future pretreat- 
ment-program challenges that may be promulgated 
by the EPA. Colorado Springs’ program protects 
against liabilities and meets the specific community 
needs at the lowest cost. It is a proven program 
that illustrates that a manpower and equipment- 
intensive sampling and analysis program for LWH 
control is not required to ensure satisfactory re- 
sults. The conclusion is that if the local publicly 
owned treatment works (POTW) is permitted to 
develop, implement, and enhance its programs 
without the inherent limitations of pro forma regu- 
lations, the result will be a successful and efficient 
satisfaction of both the Clean Water Act (CWA) 
objectives and local community needs. (Stoehr- 


PTT) 
W90-11973 


MODELLING IN ZONE SETTLING FOR DIF- 
FERENT TYPES OF SUSPENDED MATERI- 


ALS. 

Roorkee Univ. (India). Dept. of Civil Engineering. 
D. S. Bhargava, and K. Rajagopal. 

Water Research WATRAG, Vol. 24, No. 6, p 675- 
683, June 1990. 10 fig, 5 tab, ‘6 ref. 


Descriptors: *Model studies, *Sedimentation, 
*Sludge, *Suspended solids, *Wastewater treat- 
ment, *Zone settling, Activated sludge process, 
Mathematical models. 


The settling behavior in zone settling varies with 


the type of the suspended materials present in the 
waters as well as the initial suspended solids con- 
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centrations. To study the effects of the nature of 
the suspended material present in the waters and 
the initial suspended solids concentration on the 
zone settling, batch settling tests were conducted 
for the various types of suspended materials such 
as ferric hydroxide flocs, aluminum hydroxide 
flocs, calcium carbonates, bentonite and grey soil, 
present in different initial suspended solid concen- 
trations. The test results have been utilized to 
develop a model for predicting the thickener area 
for any given initial suspended solids concentration 
and specific gravity and for a desired underflow 
sludge concentration. The area requirement of a 
thickener for a desired underflow sludge concen- 
tration increases with initial suspended solids con- 
centration for all kinds of suspended materials. 
Good correlation was obtained between values 
estimated by the graphical method and from the 
predictive model for all types of suspended materi- 
als present in the waters. Using the predictive 
model, the design parameter, such as the area 
required for thickening, can be determined for the 
clarifiers handling the suspended material. (Korn- 


PTT) 
W90-11990 


— BALANCE METHOD FOR ASSESSING 
POTENTIAL OF ARTIFICIAL WET- 

LANDS FOR WASTEWATER TREATMENT. 

Commonwealth Scientific and Industrial Research 

Organization, Wembley (Australia). Div. of Water 

Resources. 

P. F. Breen. 

Water Research WATRAG, Vol. 24, No. 6, p 689- 

697, June 1990. 6 fig, 7 tab, 25 ref. 


Descriptors: ‘*Artificial wetlands, *Cattails, 
*Chemical oxygen demand, *Macrophytes, *Nitro- 
gen removal, *Nutrient removal, *Phosphorus re- 
moval, *Wastewater treatment, *Wetlands, *Wet- 
lands treatment, Hydraulic design, Mass balance, 
Model studies. 


A series of experiments were conducted to quanti- 
fy system performance, major nutrient storage 
components, and nutrient removal mechanisms for 
an artificial wetland. The results indicate that 
while artificial wetlands have potential for 
wastewater treatment, the hydraulic design is criti- 
cal. The experimental systems were capable of a 
high level of performance. Percentage load remov- 
als for chemical oxygen demand, total nitrogen and 
total phosphorus were 86, 95, and 99%. To obtain 
similar efficiencies in pilot or full scale treatment 
systems it will be essential to optimize influent- 
rootzone contact and avoid any short circuiting of 
this critical zone. For the loading and operational 
conditions of the experimental systems, plant bio- 
mass was the major storage component for N and 
P over the trial period and consequently plant 
uptake (adsorption) the main removal system. Den- 
itrification was also a significant N removal mecha- 
nism for both planted and unplanted systems. A 
mass balance approach to the study allowed the 
calculation of rate coefficients for the nutrient re- 
moval processes and the development of a simple 
predictive model. Predictions from the model 
agreed well with experimental observations. Al- 
though system life for P removal will be finite as 
not all the P taken up by the plant can be removed, 
the possibility of plant harvesting appears to be a 
feasible method of lengthening system life. (Korn- 


PTT) 
W90-11992 


REMOVAL OF NON IONIC SURFACTANT 
FROM WATER ONTO ACTIVATED CARBON. 
INFLUENCE OF ORGANIC COMPOUNDS 
(ELIMINATION DE MICROPOLLUTANTS 
PAR ADSORPTION SUR CHARBON ACTIF 
DANS L’EAU: CAS D’UN TENSIOACTIF NON 
IONIQUE; INFLUENCE DE CO-ADSORBATS). 
Limoges Univ. (France). Lab. de Genie Chimique, 
Traitement des Eaux. 

For primary bibliographic entry see Field 5F. 
W90-11993 


LABORATORY-SCALE MODEL FOR EVALU- 
ATING EFFLUENT TOXICITY IN ACTIVATED 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


SLUDGE WASTEWATER TREATMENT 
PLANTS. 

Procter and Gamble Co., Cincinnati, OH. Environ- 
mental Safety Dept. 

D. J. Versteeg, and D. M. Woltering. 

Water Research WATRAG, Vol. 24, No. 6, p 717- 
723, June 1990. 2 fig, 5 tab, 26 ref. 


Descriptors: *Activated sludge, *Effluents, *Indus- 
trial wastewater, ‘*Surfactants, *Toxicity, 
*Wastewater facilities, *Wastewater treatment, 
Algae, Effluent toxicity, Invertebrates. 


Laboratory-scale wastewater treatment systems 
were used to assess the potential contribution of a 
specific waste source, a detergent manufacturin, 
awe to wastewater treatment plant (WWTP) ef- 
uent toxicity. Laboratory-scale, continuously-fed 
activated sludge treatment systems (CAS units) 
were established and seeded with sludge from one 
of two activated sludge WWTPs. The CAS units 
were fed influent from these WWTPs suppliement- 
ed with detergent manufacturing plant waste (plant 
waste). CAS unit effluent toxicity was measured 
with the seven day Ceriodaphnia dubia survival 
and reproduction test and the 4 day Selenastrum 
capricornutum population growth test. Control 
(ambient WWTP influent) CAS unit and actual 
WWTP effluents had similar toxicity, indicating 
the CAS units generated effluent toxicologically 
similar to actual effluent for the two species tested. 
Untreated WWTP influent was supplemented with 
atypically high concentrations of plant waste in an 
attempt to establish a dose-response relationship 
between influent plant waste levels and effluent 
toxicity. However, there was no trend toward 
increasing effluent toxicity to Ceriodaphnia or 
algae with increasing influent plant waste concen- 
trations. Thus, the detergent manufacturing plant 
waste is not contributing to the toxicity of the 
municipal WWTP effluent. This case study demon- 
strated the utility of CAS units for assessing the 
impact of WWTP influent sources on final effluent 
toxicity. (Author’s abstract) 
W90-11995 


SIMULTANEOUS DETERMINATION OF 
OXYGEN UPTAKE RATE AND OXYGEN 
TRANSFER COEFFICIENT IN ACTIVATED 
SLUDGE SYSTEMS BY AN _ ON-LINE 
METHOD. 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

U. Sollfrank, and W. Gujer. 

Water Research WATRAG, Vol. 24, No. 6, p 725- 
732, June 1990. 10 fig, 16 ref. 


Descriptors: *Activated sludge, ‘*Biological 
wastewater treatment, *Oxygen transfer, *Oxygen 
uptake, *Process control, *Wastewater treatment, 
Computers, Kinetics. 


Oxygenation capacities and oxygen uptake rates 
are of great importance in biotechnology and bio- 
logical wastewater treatment. A new on-line 
method was developed for the measurement of 
oxygen uptake rate and oxygen transfer coefficient 
in activated sludge systems. Based on mass balance 
equations for dissolved oxygen in the aeration 
basin and a parallel flow-through measuring cham- 
ber the data from two oxygen electrodes are proc- 
essed continuously using a microprocessor. Espe- 
cially under dynamic process conditions, the 
system offers great advantages because of its high 
time resolution of less than 1 min. The method has 
been tested and verified at a laboratory plant with 
variable process conditions, changing activities of 
microorganisms and variations of loading using a 
microprocessor. The measurement allows ad- 
vanced process control in activated sludge systems 
and may be used in a slightly modified form for a 
large number of further applications as far as the 
evaluation of kinetic process parameters or the 
operation with ion-selective electrodes. (Author’s 
abstract) 

W90-11996 


COMPARATIVE STUDY OF THE NATURE OF 
BIOPOLYMERS EXTRACTED FROM ANAER- 
OBIC AND ACTIVATED SLUDGES. 


Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

J. W. Morgan, C. F. Forster, and L. Evison. 

Water Research WATRAG, Vol. 24, No. 6, p 743- 
750, June 1990. 3 fig, 7 tab, 43 ref. SERC Grant 
No. GR/E 2873.4. 


Descriptors: *Activated sludge, *Anaerobic diges- 
tion, *Sludge analysis, *Sludge digestion, 
*Wastewater treatment, Biofilms, Biopolymers, 
Surface charge. 


The chemical nature of sludge extracellular poly- 
mers (ECPs) is widely reported as being influential 
in determining many of the physico-chemical prop- 
erties of sludges. A comparison was made between 
biopolymers extracted from activated and anaero- 
bic sludges including upflow sludge blanket 
(UASB) granules. Noticeable differences as to the 
total yield of ECP/(gSS) were observed. Activat- 
ed sludge samples produced 70-90 mg ECP/(gSS) 
compared with 10-20 mg ECP/(gSS) for granular 
sludge. A relationship between the concentration 
of ECP extracted and the surface charge of the 
sludge solids was observed. Activated sludges 
were found, using a colloid titration technique, to 
be more electronegative than granular sludges. 
Gross chemical analysis of these extracted poly- 
mers suggests that anaerobic and activated sludge 
polymers do differ, with protein being the most 
dominant fraction in anaerobic samples compared 
with carbohydrete in the activated sludge samples. 
The relative concentrations of elements present in 
the ashed extracts, measured by electron dispersive 
X-ray (EDAX), show a predominance of phospho- 
rus and calcium. The actual concentrations of these 
two elements were greatest in the extracts from the 
anaerobic granules and anaerobic fluidized bed bio- 
film. (Author’s abstract) 

W90-11998 


VARIABILITY OF EFFLUENT QUALITY IN A 
MULTI-STEP COMPLEX FOR WASTEWATER 
TREATMENT AND STORAGE. 

Technion - Israel Inst. of Tech., Haifa. Sherman 
Center for Research in Environmental and Water 
Resources Engineering. 

B. Weber, and M. Juanico. 

Water Research WATRAG, Vol. 24, No. 6, p 765- 
771, June 1990. 4 fig, 2 tab, 14 ref. 


Descriptors: *Model studies, *Monitoring, 
*Wastewater facilities, *Wastewater management, 
*Wastewater renovation, *Wastewater treatment, 
*Water reuse, Agricultural water, Irrigation water, 
Israel, Sampling, Statistical analysis, Statistical 
methods, Statistical models, Wastewater analysis, 
Wastewater composition. 


The Kishon wastewater complex is one of the 
largest such systems for agricultural irrigation in 
Israel. The —— is made up of several steps: a 
treatment plant followed by a two-cell stabilization 
reservoir and an operational reservoir in series. 
The generally held notion that wastewater treat- 
ment units reduce inflow quality variability stem 
from the wrong use of standard deviation to com- 
pare data of different magnitude. The standard 
deviation is a statistic that describes the variability 
of data in absolute terms. It is not appropriate to 
compare outflow and inflow quality variability in a 
treatment plant, since outflow quality values are 
usually several times lower than inflow ones. In 
these cases it is necessary to describe the variability 
of data in relative terms. The coefficient of varia- 
tion (CV) is used to describe the variability of each 
single quality parameter at each of the Kishon 
complex. There are conspicuous differences in var- 
iability between the wastewater quality param- 
eters. These differences can help for a better selec- 
tion of parameters for both monitoring and model- 
ling purposes, as well as for determination of dif- 
ferential sampling frequencies in monitoring pro- 
grams. The different steps of the treatment com- 
plex hardly differ in the variability of effluent 
quality as a whole, expressed as the average CV of 
all parameters in each step. Wastewater quality 
variability is only partially transmitted along the 
complex, but locally born disturbance maintains 
the total amount of variability at each step almost 
unchanged. Control and reduction of variability at 
one step of the complex will not significantly affect 


the amount of variability in the subsequent steps. 
(Author’s abstract) 
W90-12002 


5E. Ultimate Disposal Of Wastes 


HYDROGEOLOGIC CASE STUDY OF SEPTIC 
TANK EFFLUENT DISCHARGE, FIGURE 
EIGHT ISLAND, NORTH CAROLINA. 
Russnow, Kane and Andrews, Inc., Raleigh, NC. 
For primary bibliographic entry see Field 5B. 
W90-10626 


EFFECT OF SANITARY LANDFILLS ON SUR- 
FACE AND GROUND WATER QUALITY: A 
STATISTICAL ANALYSIS. 

North Carolina State Univ., Raleigh. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 5B. 
W90-10627 


POTENTIAL DEVELOPMENT OF ESTUA- 
RINE ISLANDS IN NEW HANOVER COUNTY. 
New Hanover County, Wilmington, NC. 

For primary bibliographic entry see Field 2L. 
W90-10636 


WASTEWATER PLANNING AND ADMINIS- 
TRATION IN SOUTHEASTERN COASTAL JU- 
RISDICTIONS. 

Georgia Inst. of Tech., Atlanta. Graduate Planning 
Program. 

For primary bibliographic entry see Field 5G. 
W90-10647 


IMPLICATIONS OF SOLID WASTE MANAGE- 
MENT REGULATION FOR COASTAL RE- 
so’ 


URCES. 
Bal a Andrews and Ingersoll, Philadel- 
D. G. Mandelbaum, and R. B. McKinstry. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 835-844. 


Descriptors: *Coastal waters, *Coastal zone man- 
agement, *Ocean dumping, *Regulations, *Solid 
wastes, *Waste disposal, *Waste management, 
Federal jurisdiction, Management planning, Sludge 
disposal, State jurisdiction. 


Landfill closings throughout the highly populated 
areas of the East Coast increase pressure on coastal 
resources by encouraging ocean transportation of 
solid wastes to distant disposal sites. This situation 
arises because the regulatory schemes facing the 
land-based disposal facilities to close and to make 
new facilities difficult to permit. Few jurisdictions 
force siting of new solid waste landfills or resource 
recovery facilities. Transportation over water and 
casual discharge of waste to water are relatively 
unregulated. Moreover, large amounts of sewage 
sludge are legally disposed of in the ocean. Most 
federal environmental law proceeds from the 
premise that states and municipalities will under- 
regulate. The federal government has assumed that 
states and municipalities will ‘race to the bottom’ in 
their environmental regulation. Small jurisdictions 
tend to ‘race to the top’, overregulate and exclude 
new facilities. Loading and unloading operations 
must be regulated so as to eliminate chronic waste 
discharges to water and to reduce the probability 
of occasional accidental spills. Transportation is 
needed that reduces the probability of chronic 
discharges of windblown litter and that safeguards 
against intentional and unintentional spills of waste 
into the water. (See also W90-10584) (Lantz-PTT) 
W90-10649 


USE OF MARINE SANITATION DEVICES ON 
MARYLAND 


_ WATERS OF THE CHESAPEAKE 
AY. 

Maryland Univ., College Park. Natural Resources 
Management Program. 

G. R. Gibson, and K. C. Arnold. 





IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 853-868, 1 fig, 5 tab, 7 ref. 


Descriptors: *Chesapeake Bay, *Coastal waters, 
*Marinas, *Recreation, *Sanitation, *Waste dispos- 
é *Wastewater disposal, *Water quality, Mary- 
and. 


In 1986, a survey of marina operators and their 
boater clientele was conducted by the state of 
Maryland to evaluate the use of sanitation devices 
and pumpout services in the Maryland waters of 
the Chesapeake Bay. Large marinas are more 
likely to provide pumpout facilities than small ones 
due to economies of small-scale operations. Opera- 
tors are not particularly enthusiastic about install- 
ing such facilities but seem willing to do so if there 
is a state-wide requirement to use them and some 
form of financial incentive for installation is pro- 
vided. Currently only 30 such facilities exist in 
Maryland waters. Resident boaters whose vessels 
had holding tanks and who were interviewed at 
marinas with pumpout facilities reported using 
such services about 53% of the time and discharg- 
ing overboard about 41% of the time. Those at 
marinas without pumpouts reported using such 
services elsewhere about 15% of the time and 
discharging overboard about 84% of the time. 
However, of 500 total boaters interviewed, 320 of 
whom owned boats with holding tanks or self 
contained toilets, less than 20% had ever used a 
pumpout service. About two-thirds of boaters 
whose vessels were equipped with holding tanks 
reported never having used a pumpout facility. 
Boaters indicated a general awareness of the prob- 
lem and a willingness to use such services. They 
generally felt that the fee was tolerable and the 
facilities were clean and efficient. When asked 
what could be done to encourage them to use 
pumpouts, the largest single response was to pro- 
vide more facilities throughout the area. To ad- 
dress the lack of marine sanitation devices, it ap- 
pears that marina operators would be encouraged 
to install pumpouts by partial construction grants 
or other financial incentives. (See also W90-10584) 
(Lantz- 

W90-10651 


EVALUATION OF LANDFILL-LINER DE- 
SIGNS. 

Missouri Univ.-Columbia. Dept. of Civil Engineer- 
ing. 

R. L. Peyton, and P. R. Schroeder. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 421-437, 1990. 12 fig, 
2 tab, 8 ref. 


Descriptors: *Design standards, *Hydraulic con- 
ductivity, *Landfill linings, *Soil mechanics, 
Drainage engineering, Hydrologic models, Leak- 
age, Percolating water, Percolation rate, Soil engi- 
neering. 


The effectiveness of landfill-liner designs is evalu- 
ated in terms of the slope, drainage length, and 
saturated hydraulic conductivity of the lateral 
drainage layer, the saturated hydraulic conductivi- 
ty of the soil liner, and the fraction of the area 
under a synthetic liner where leakage is occurring. 
The evaluation is performed using Version 1 of the 
Hydrologic Evaluation of Landfill Performance 
model. The effectiveness is quantified by compar- 
ing the lateral drainage rate to the vertical percola- 
tion rate expressed as percentages of the total 
inflow. The two multiple-liner systems specified in 
the Hazardous and Solid Waste Amendments 
(HSWA) minimum technology guidance are 
shown to have different leakage-detection charac- 
teristics. One system detects significant leakage 
before leakage percolates out of the landfill, 
whereas the other system detects leakage only 
after significant leakage percolates out of the land- 
fill. Four other designs were also examined--two 
with single liners and two with double liners. The 
two HSWA designs detected leakage at lower 
synthetic-liner-leakage fractions, but all designs 
with composite liners were nearly equally effective 
in reducing leakage from landfills. (Author’s ab- 
stract) 

W90-10759 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


EFFECTS OF SEWAGE SLUDGE ON THE 
IMMUNE DEFENSES OF MALLARDS. 
Wisconsin Univ., Madison. Dept. of Veterinary 
Science. 

For primary bibliographic entry see Field 5C. 
W90-10779 


ELEMENT PARTITIONING IN SIZE AND 
DENSITY-FRACTIONATED SEWAGE SLUDGE 
AND SLUDGE-AMENDED SOIL. 

University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

For primary bibliographic entry see Field 5B. 
W90-10827 


NITROUS OXIDE PRODUCTION FROM IN- 
JECTED LIQUID DAIRY MANURE. 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
S. D. Comfort, K. A. Kelling, D. R. Keeney, and 
J. C. Converse. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 2, p 421-427, March/April 1990. 6 fig, 
3 tab, 29 ref. 


Descriptors: *Fate of pollutants, *Manure, *Nitro- 
gen oxides, *Wastewater disposal, Acetylene, An- 
aerobic conditions, Carbon, Denitrification, Nitrifi- 
cation, Oxidation, Silt, Soil chemistry, Soil dynam- 
ics, Soil temperature, Soil treatment, Soil types. 


Injection of liquid organic wastes into soil pro- 
motes conditions that may be conducive to denitri- 
fication by creating an anaerobic environment 
abundant in inorganic nitrogen and readily oxidiza- 
ble carbon. To quantify gaseous nitrogen loss, ni- 
trous oxide emissions were measured from simulat- 
ed waste injections applied to soils in large wooden 
containers (71 by 42 by 44 cm). These containers 
were equipped with headspace covers for gas en- 
trapment, soil-atmosphere wells, acetylene-disper- 
sion tubes, soil moisture-temperature cells, and 
end-entry doors for soil sampling. Soil type was a 
Plano silt loam (fine-silty, mixed, mesic Typic Ar- 
giudoll) packed to a bulk density of 1.1 magnesium 
per cubic meter and maintained at a constant tem- 
perature of 12.0 plus or minus 1.4 C. Liquid dairy 
manure was injected into the soil at rates common- 
ly used for crop production (79000 L/hectare). 
The nitrification inhibitor nitrapyrin (2-chloro-6- 
(trichloromethyl) pyridine) was used to further 
evaluate nitrification-denitrification losses. Nitrous 
oxide emissions, with and without acetylene treat- 
ment, were estimated by passing air across the soil 
surface above an injection zone and trapping emit- 
ted nitrous oxide onto a molecular sieve. The larg- 
est emission of nitrous oxide occurred shortly after 
injection, followed by a shift to nitrogen gas. Maxi- 
mum gaseous-nitrogen loss occurred 5 days after 
injection and corresponded with maximum carbon 
dioxide concentrations in the soil atmosphere. Ni- 
trapyrin was effective in controlling nitrification, 
but did not consistently influence the rate of deni- 
trification. When we simulated 190 mm of precipi- 
tation at 25 days after injection, increases in nitrous 
oxide were minimal, possibly due to a limitation in 
readily oxidizable carbon. Total measured gaseous- 
nitrogen loss in the presence of acetylene over 40 
days accounted for 2.5 to 3.2% of the slurry’s 
ammonium-nitrogen, or 1.0-1.3% of the total nitro- 
gen added. (Author’s abstract) 

W90-10828 


NAPHTHALENES ASSOCIATED WITH 
TREATED WASTEWATER EFFLUENTS IN AN 
URBAN NATIONAL WILDLIFE REFUGE. 
National Park Service, Brooklyn, NY. Div. of 
Natural Resources and Compliance. 

For primary bibliographic entry see Field SB. 
W90-10877 


MOVEMENT OF ORGANIC CHEMICALS 
THROUGH LANDFILL AND HAZARDOUS 
WASTE DISPOSAL SITES. 

Connecticut Agricultural Experiment Station, 
New Haven. 

For primary bibliographic entry see Field 5B. 
W90-10911 


PERFORMANCE OF THE BOGGY GUT WET- 
LAND TREATMENT SYSTEM, HILTON 
HEAD, SOUTH CAROLINA. 

CH2M Hill, Inc., Gainesville, FL. 

For primary bibliographic entry see Field 5D. 
W90-10953 


REMEDIATION OF METALS-CONTAMINAT- 
ED SITE NEAR A SMELTER USING SLUDGE/ 
FLY ASH AMENDMENTS. 

Horsehead Resource Development Co., Inc., St. 
Simons Island, GA. 

For primary bibliographic entry see Field 5G. 
W90-10973 


DEWATERING DISSOLVED-AIR-FLOTATION 
SKIMMINGS USING THERMAL ENHANCE- 
MENT. 

Georgia Tech Research Inst., Atlanta. 

For primary bibliographic entry see Field 5D. 
W90-11008 


EVALUATION OF VOC EMISSIONS FROM 

LANDFARMING OPERATIONS. 

New Mexico State Univ., Las Cruces. Dept. of 

Civil Engineering. 

F. Cadena, D. J. Fingleton, and R. W. Peters. 

IN: Proceedings of the 44th Purdue Industrial 

Waste Conference. May 9-11, 1989, Purdue Univ., 

West Lafayette, Indiana. CRC Press, Inc., Boca 

Raton, Florida. 1990. p 453-463, 1 fig, 8 tab, 22 ref. 

bs — of Energy Contract W-31-109- 
ng-38. 


Descriptors: *Land application, *Path of pollut- 
ants, *Sludge disposal, *Volatile organic com- 
pounds, *Waste disposal, Advection, Biodegrada- 
tion, Evapotranspiration, Leaching, Model studies, 
Oily water, Solute transport. 


Landfarming is a method for the controlled treat- 
ment of wastes in soil that takes advantage of such 
processes as biodegradation, volatilization, adsorp- 
tion, and evapotranspiration for treatment and ulti- 
mate disposal of waste materials. The wastes are 
spread onto a designated plot of land and cultivat- 
ed into the soil. In principle, soil organisms com- 
monly found in soil degrade organic wastes to 
carbon dioxide and water. Volatile organic com- 
pound (VOC) emissions from such plots have 
come under scrutiny to as sources of air pollution. 
Two models (the Jury, Spencer, and Farmer, JSF 
model, and the Thibodeaux-Hwang, TH model) 
used to estimate VOC emissions from such area 
sources were compared. The JSF model (as adapt- 
ed to oily wastes) is more comprehensive than the 
TH model. Consequently, additional input data are 
needed to use the JSF model. Similar trends are 
observed in the two models if adsorption, biode- 
gradation, and evapotranspiration/leaching effects 
are ignored. The effect of adsorption of organic 
pollutants onto the organic fraction of the soil is 
unimportant in the overall pollutant transport 
process for the oily wastes studied. Biodegradation 
may play an important role in the evaluation of 
pollutant fate, depending on biodegradation rates 
and exposure times. Overestimated air emissions 
may be obtained if biodegradation phenomena are 
ignored in model calculations. Advective transport 
of VOC dissolved in oily wastes has a significant 
impact on emission estimates. Leaching rates of 
even a few millimeters per day result in a signifi- 
cant reduction in air emissions. On the other hand, 
evapotranspiration tends to increase dramatically 
the VOC losses to the atmosphere. The JSF model 
provides a more accurate representation of air 
emission from land application of oily wastes than 
the TH models for the types of oily wastes tested 
(e.g., benzene, toluene, benzenes, xylenes, and 
naphthalene). (See also W90-10965) (Rochester- 


PTT) 
W90-11013 


OPTIMIZATION OF SLUDGE CONDITION- 
ING FOR RECESSED CHAMBER FILTER 
PRESS PERFORMANCE. 

Nalco Chemical Co., Napeville, IL. 

J. T. Shah. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 513-518, 3 fig, 3 tab, 2 ref. 


Descriptors: *Dewatering, *Sludge conditioning, 
*Sludge disposal, *Wastewater treatment, Biologi- 
cal wastewater treatment, Computer programs, 
Filter presses, Flocculation, Municipal wastewater, 
Optimization. 


The optimization of filter press performance de- 
pends on many variables, such as throughput, max- 
imum pressure, initial fill time, type of cloth, 
sludge feed solids, and conditioning. A response- 
surface experimental design, generated with RS/ 
Discover software, was performed on a filter press 
used to dewater anaerobically digested sludge. The 
press was located at a medium-sized municipal 
wastewater treatment plant. Sludge was condi- 
tioned using a polymer fed prior to dewatering. 
Two variables: split-feed ratio and dosage, were 
evaluated. Polymer conditioning was effective in 
dewatering sludge using a filter press. Maximum 
cake solids of 32% were obtained at 18 pounds of 
polymer per dry ton cake solids and 67% split-feed 
ratio, feed of the polymer. Cake solids obtained 
were a strong function of dosage and split-feed 
ratio. Step pressurization of the filter press pro- 
duced a higher cake solids than a conventional 
rapid pressurization. For anaerobically digested 
sludge conditioned with polymeric flocculant to be 
dewatered on a recessed chamber press, filter cloth 
with porosities ranging from 2-8 CFM gives the 
best cake release and filtrate quality. (See also 
W90-10965) (Rochester-PTT) 

W90-11019 


USE OF HIGH-RATE COMBINED REACTOR/ 
CLARIFIER/THICKENER FOR THE TREAT- 
MENT OF INDUSTRIAL WASTEWATERS. 
Infilco Degremont, Inc., Richmond, VA. 

M. K. Mierzejewski, J. M. Rovel, and L. W. 
VandeVenter. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 519-526, 3 fig, 9 tab, 5 ref. 


Descriptors: *DensaDeg, *Industrial wastewater, 
*Sludge conditioning, *Sludge disposal, 
*Wastewater treatment, Biological wastewater 
treatment, Economic aspects, Physicochemical 
treatment. 


In order to achieve the desired volumetric sludge 
reduction while maintaining discharge quality 
standards and high rise rates, sludge densification 
processes were combined with the application of 
lamellar settling technology to develop the Densa- 
Deg patented device. In its most complete version, 
the DensaDeg comprises three integrated modules: 
(1) a reactor, (2) a presettler/thickener, and (3) a 
lamellar clarifier. A ‘three-in-one’ approach to the 
design, particularly as regards an integrated thick- 
ener, eliminate the need for transfer pumps, inter- 
connecting pipes, sumps, and controls. Because 
DensaDeg is a high-rate process, savings on capital 
investment and land are realized. Suspended solids 
in the final effluent is normally 5-10 mg/L, thereby 
eliminating the need for filtration in many industri- 
al applications. Sludge handling costs are reduced, 
since the sludge from the DensaDeg can be pressed 
directly. Due to the recirculation flow, variations 
in influent flow and quality can be handled without 
noticeable changes in effluent quality. (See also 
W90-10965) (Rochester-PTT) 

W90-11020 


ANALYSIS OF 20-YEAR-OLD REFUSE FROM 
THE MALLARD NORTH LANDFILL IN CHI- 
CAGO, ILLINOIS. 

Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

R. N. Kinman, J. Rickabaugh, G. Berg, D. L. 
Nutini, and W. Rathje. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 527-536, 5 fig, 9 tab, 4 ref. 


Descriptors: *Biodegradation, *Illinois, *Landfills, 
Archaeology, Chicago, Diagenesis, Mallard North 
Landfill, Methane bacteria. 


A dig was performed in 1988 by the University of 
Arizona Anthropology Department with the aim 
of finding 20-yr old garbage in the Mallard North 
Landfill in Chicago, Illinois. Using newspapers and 
other sources, the age of the waste recovered was 
confirmed as at least 17, 18, or 19 yr old. Moisture 
is a key environmental variable affecting degrada- 
tion. Many artifacts, including paper, plastics, 
metal, wood, garden, food, and other items were 
easily identified. Paper was the main component 
(32.7% by weight). All materials, including paper, 
plastics, metal, wood, garden, food, and other ma- 
terials, were observed to be under different degrees 
of attack by microorganisms. Microorganism levels 
were within the range found in other landfill stud- 
ies; most organisms ranged from 10,000 to 10 bil- 
lion MPN/100 g. The presence of methane bacte- 
ria was confirmed. No viruses were recovered 
from any samples. Moisture and pH were observed 
to influence the microorganisms in the landfill. 
Many pieces of plastic waste showed signs of dete- 
rioration. Twenty-eight of 30 polyethylene samples 
tested by bomb calorimetry showed significant de- 
terioration. The percent degradation of polyethyl- 
ene plastics, as calculated from bomb calorimetry, 
ranged from 0.19 to 54.28%. (See also W90-10965) 
(Rochester-PTT) 

W90-11021 


LAND APPLICATION OF WATER PLANT 
SLUDGES. 

Pennsylvania State Univ., University Park. Dept. 
of Agricultural Engineering. 
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Currently favored options for disposal of water 
plant sludges (WPS) are lagoon storage (usually 
temporary), landfill, and dumping into sanitary 
sewers. The present studies aimed to increase 
knowledge of the characteristics of WPS, particu- 
larly those relevant to land application. WPS was 
compared with sewage sludge; effects of WPS on 
soil phosphorus were assessed; and trace metal 
concentration and speciation in WPS was investi- 
gated. In general, the problems associated with 
land application of WPS are less than those associ- 
ated with the application of sewage sludge, but the 
benefits of WPS application also are less. Nitrogen 
concentration, mineralization, and leaching all are 
less for WPS than for sewage sludge. WPS has 
slight positive effects on the physical structure of 
the soil. WPS typically provide significant pH 
buffer capacity to the soil. There is no anticipated 
problem with pathogens in WPS and there are 
insignificant concentrations of trace toxic organic 
materials in WPS. The concentrations of trace 
toxic metals are lower in WPS than in sewage 
sludge and the ultimate concentration of metals in 
WPS can be predicted and controlled easily. The 
major detrimental effect of land application of 
WPS is the decreased availability of soil P. Appli- 
cations of less than 20 tons/acre/yr (2%) generally 
will be acceptable, especially if accompanied by a 
modified program of fertilization. This is a com- 
pensation issue, in which the applier should be 
financially responsible toward the farmer. The de- 
crease in soluble P actually is beneficial in cases 
where the soil is rich in soluble P. In such cases, 
WPS retain P in the soil in a labile or bound form, 
thus decreasing eutrophication impacts. (See also 
W90-10965) (Rochester-PTT) 
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Prediction of landfill biodegradation rates requires 
estimates of the moisture content of municipal solid 
waste and its distribution within the waste layer. 
Capillarity can play an important role in determin- 
ing the lateral spread rate in horizontal infiltration 
problems. The present investigation evaluated the 
effect of capillarity on vertical moisture profiles in 
landfills and determined the conditions under 
which modeling of moisture transport should take 
capillarity into account. Unsaturated-flow models, 
water-budget model, a finite-difference computer 
model (FULFILL), and idealized landfill modeling 
with FULFILL and HELP-2 (water-budget) 
models were considered. Effects of bottom bound- 
ary conditions, effects of hydraulic laws, effects of 
grid size, and capillary rise heights and fringe 
height are reported. While lateral moisture spread 
surely depends on capillary forces, vertical mois- 
ture infiltration depends on both a gravity flux and 
a capillary flux. For all cases of vertical flow, in 
the absence of channeling, moisture moves down- 
ward through the landfill waste layer in the form 
of a wave. Computer simulations and estimation of 
time constants both indicate that capillarity has no 
appreciable effect on the speed of the wave front. 
For steady-state profiles, the effect of capillarity is 
significant when the bottom of the waste layer is 
held at saturation (e.g., a water table). For the case 
of bottom saturation, a capillary fringe develops 
and a model based on the Richards equation 
(which includes capillarity) is required for the sim- 
ulation of moisture profiles. This capillary fringe is 
most pronounced in arid areas. In all other cases, 
the water-balance approach used in HELP, which 
ignores capillarity, adequately models transport 
and predicts percolation amounts. While investi- 
gating the capillary effects, a variety of expressions 
and associated parameter values for the hydraulic 
properties of garbage tested. The Campbell capil- 
lary head--volumetric moisture content relation 
predicts an unrealistic infinite capillary pressure at 
low moisture contents, whereas the exponential 
hydraulic conductivity--volumetric moisture con- 
tent relation predicts finite hydraulic conductivity 
values at zero moisture contents. (See also W90- 
10965) (Rochester-PTT) 

W90-11023 


CHARACTERIZATION AND EXTRACTION OF 
METALS FROM WASTE RESIDUES. 

Iowa State Univ., Ames. Dept. of Civil and Con- 
struction Engineering. 

For primary bibliographic entry see Field 5B. 
W90-11028 


SODIUM SULFIDE/FERROUS SULFATE 
METALS TREATMENT FOR HAZARDOUS 
WASTE MINIMIZATION. 

Air Force Engineering and Services Center, Tyn- 
dall AFB, FL. 

For primary bibliographic entry see Field 5D. 
W90-11031 


HIGH DENSITY SOLIDS FROM 
WASTEWATER TREATMENT. 
TETRA Technologies, Coraopolis, PA. 
J. B. Pfeiffer. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 625-629, 5 fig. 


ACID 





Descriptors: *Acidic water, *Dewatering, *High- 
density solids process, ‘*Sludge drying, 
*Wastewater treatment, Alkalization, Chemical 
treatment, Hydrogen ion concentration, Perform- 
ance evaluation, Pilot plants, Precipitation. 


Waste acid treatment typically generates solids 
that settle poorly and seldom attain solids concen- 
trations greater than 5% upon gravity settling. 
Dewatering devices can reduce the sludge volume, 
but have several problems. Recently, TETRA 
Technologies acquired exclusive rights to a proc- 
ess that transforms low-density gelatinous metal 
sludges into a compact, high-density mass while 
sludge is being generated. This process, known as 
the high-density solids (HDS) process, is described 
and two case studies and the results of validation 
studies are reported. HDS is unique in that it 
recycles sludge in controlled amounts back 
through the precipitation process. The sludge is 
returned to an alkalization tank where it is condi- 
tioned with the alkaline material that is being used 
for neutralization. This alkaline sludge is then 
mixed with the raw acid and neutralized to the 
desired pH. The mixture is fed into a solid/liquid 
separation device where the solids can be removed 
for subsequent treatment, and the liquid can be 
discharged, further treated, or even recycled back 
to the process to supplement water supply. The 
HDS process can routinely produce 20-30% solids 
as underflow from a gravity settling device; this 
compares to 5-6% solids from a conventional proc- 
ess. The HDS process encourages adsorption of 
calcium hydroxide on the surface of the metal 
particles before excessive water bonding can 
occur, thereby preventing the large volumes of 
water present in conventional sludge. Dewatering 
of TETRA HDS 20-30% solids in a plate and 
frame, rotary vacuum filter, or belt press frequent- 
ly has produced over 50% solids. (See also W90- 
10965) (Rochester-PTT) 
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The Toxicity Characteristic Leaching Procedure 
(TCLP) is used in assessing the performance of 
treatment technology to achieve the required treat- 
ment standard for F006 metal plating sludge. Ex- 
periments were conducted to determine the ratio 
of cement kiln dust to F006 required to meet the 
new Best Demonstrated Available Technology 
(BDAT) treatment standards. Three sludges gener- 
ated from filter presses were used, two from 
copper-nickel-chrome platers and one from a zinc 
plater. It was discovered the that pH after extrac- 
tion could be used to forecast whether the TCLP 
extract will pass the more rigorous metal analysis 
required by the BDAT standard. The abbreviated 
procedure proposed as the result of this observa- 
tion results from discarding samples that visually 
fail the chrome standard (obvious yellow tint) and 
from discarding those that have pH values lower 
than an established critical pH value. The present 
data are too limited to establish the exact critical 
value for all sludges, but for those not contaminat- 
ed with oil it appears that further testing of a larger 
sample of sludges would yield and empirical criti- 
cal pH. A final abbreviation of the test is elimina- 
tion of the acid digestion step after filtration. Metal 
analysis then need only be run on those sample mix 
ratios that yield pH values above the critical value. 
In some cases, only a single sample need be ana- 
lyzed. It was also noted that meeting the BDAT 
standards for one metal at a given binder-to-sludge 
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ratio does not necessarily mean that other metal 
constituents will be stabilized to meet the BDAT 
standards. (See also W90-10965) (Rochester-PTT) 
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The combined storm runoff and process water 
from an oil blending company was successfully 
treated by a system consisting of oil-water separa- 
tion, dissolved air flotation (DAF), optional filtra- 
tion, and optional granular activated carbon ad- 
sorption. The major waste sludge generated from 
the wastewater treatment system was the DAF 
floated sludge, which amounted to 0.7% of influ- 
ent wastewater flow. No coliform bacteria could 
survive in the DAF floated sludge, which con- 
tained arsenic, so that microbiological stabilization 
of the sludge was not required. The DAF liquid 
sludge, which had 0.85-0.96% in consistency was 
concentrated to a 21% sludge cake by precoat 
vacuum filtration. The filtrate was recycled to 
DAF for reprocessing. The DAF sludge before 
dewatering was not hazardous (based on analysis 
of As, Ba, Cd, Cr, Pb, Hg, Se, and Ag). The 
dewatered sludge cake met the current state re- 
quirements of land application. Alternatively the 
sludge could be formed into concrete blocks and 
disposed of by sanitary landfill. Further solidifica- 
tion and economic feasibility studies will be re- 
quired if the As content of thickened/dewatered 
sludge becomes and issue. (See also W90-10965) 
(Rochester-PTT) 
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Regulated organics listed by the EPA for refineries 
include volatile organic compounds (VOCs), po- 
lynuclear aromatic hydrocarbons, phthalates, and 
phenols. Although solvent extraction or inciner- 
ation are designated Best Demonstrated Available 
Technologies (BDAT), pressure filtration for oil 
removal/recovery followed by biological liquid/ 
solids treatment (LST) is a treatment scheme being 
considered as an alternative. The performance of 
this alternative was investigated. Two refinery 
sludges were pressure filtered and biofiltered. Each 
sludge was a composite of dissolved air filtration 
(DAF) float, American Petroleum Institute separa- 
tor sludge, and slop oil emulsions. One sludge was 
pretreated with excess lime (approximately 15% by 
dry weight) and not other conditioners; the second 
sludge was filtered with a minimum lime dose and 
diatomaceous earth supplementing the body feed. 
Process variables included sludge conditioning and 
prebiotreatment neutralization. Regulated organic 
constituents were shown to be removed to below 
BDAT standards leveis. Total oil and gas removal 
half-life in LST averaged 42 days. Half-lives for 
individual base-neutral organics ranged from 5 to 
27 days. Total cyanide and VOCs also were re- 


moved from the waste stream. Hydrochloric acid 
is not recommended for neutralization of filter 
cake due to the possible inhibitory effects of excess 
chlorides. Phosphoric acid also would not be rec- 
ommended because of emulsion formation that 
would prevent separation of the LST solids from 
the liquor. Since over 99% of the organic constitu- 
ents remaining are found in the residue, the liquor 
could be decanted and routed to the refinery’s 
wastewater treatment plant. The volume remaining 
for land disposal therefore would be reduced to the 
solid phase of the LST. (See also W90-10965) 
(Rochester-PTT) 
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This report is the first in a five-phased process 
designed to locate the most suitable sites for the 
long-term management of material dredged from 
three naval bases located in southeastern Virginia. 
These bases include the Naval Weapons Station, 
Yorktown (NWS Yorktown), Yorktown, VA; the 
Naval Supply Center, Cheatham Annex (CAX), 
Williamsburg, VA; and the Naval Amphibious 
Base, Little Creek (NAVPHIBASE LCREEK), 
Norfolk, VA. The long-term management strategy 
(LTMS) used in this process consists of evaluating 
existing management options, formulating the al- 
ternatives, performing a detailed analysis of the 
alternatives, implementing the LTMS, and con- 
ducting a periodic review and update of the 
LTMS. Considering the previous dredging at the 
NWS Yorktown, CAX, and NAVPHIBASE 
LCREEK, the dredging requirements are assumed 
as follows: (1) at the NWS Yorktown, 200,000 cu 
yd of material every 7 years; (2) at CAX, 30,000 cu 
yd of material every 5 years; and (3) at NAVPHI- 
BASE LCREEK, 140,000 cu yd of material every 
4 years from the tributaries of Littie Creek Inlet 
and 300,000 cu yd of material every 10 years from 
the main Little Creek Channel. Disposal alterna- 
tives identified as available options during Phase I 
include confined disposal, open-water disposal, and 
beneficial uses. Several sites at NWS Yorktown, 
CAX, and NAVPHIBASE LCREEK have the 
potential to function as CDF sites for dredged 
material, as well as the proposed CDF site located 
between the supply and fuel piers at the CAX. The 
Old Disposal and Landfill/Forest sites at NWS 
Yorktown, as well as the Desert/Little Creek, 
Rifle Range, Beach Drive, and Landfill sites at 
NAVPHIBASE LCREEK, have the potential to 
be suitable CDF sites. Five open-water sites offer 
potential for use by NWS Yorktown, CAX, and 
NAVPHIBASE LCREEK. These include the 
Dam Neck and Norfolk ocean sites and the Naval 
Channel, Wolf Trap alternate, and Rappahannock 
Shoal alternate sites. (Lantz-PTT) 
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The Massachusetts Water Resources Authority 
(MWRA) was established in December, 1984, and 
charged with providing efficient and economical 
water supply and wastewater collection and treat- 
ment services to 2.5 million people in 60 communi- 
ties in the greater Boston metropolitan area. The 
major objectives of the Authority include the 
clean-up of Boston Harbor, construction of new 
wastewater treatment facilities, improvements to 
the existing infrastructure, delivery of drinking 
water supplies, and promotion of water conserva- 
tion. The Authority is financed through user 
charges to communities served, state and federal 
construction grants, and the sale of revenue bonds. 
The Authority operates two wastewater treatment 
plants presently located on Deer Island adjacent to 
Winthrop, and Nut Island in Quincy. The sludge 
from both plants, and the chlorinated effluent from 
Deer Island are discharged twice daily on the 
outgoing tides, directly into the President Roads 
shipping channel leading to Boston Harbor. The 
effluent from Nut Island is discharged to Quincy 
Bay, approximately three miles to the south. In 
1982, the commission issued a wastewater sludge 
management update study, which addressed issues 
of waste disposal, water pollution, and resource 
management and concluded with three recommen- 
dations: consolidation of sludge handiing at Deer 
Island with sludge conveyed from Nut Island to 
Deer Island by barge; combustion of primary 
sludge in three multiple hearth incinerators and 
generation of electricity using waste heat boilers; 
and disposal of incinerator ash at the south end of 
Deer Island. In July, 1985, the MWRA conducted 
a preliminary evaluation of applicable technologies 
and sites for long-term management of residuals 
from both primary and secondary treatment, and 
examined a wide variety of sludge management 
options, including traditional methods, as well as 
numerous innovative and alternative technologies: 
biobricks, sludge irradiation, vertical tube reactors, 
and co-composting with solid waste. The physical 
restraints resulting from the location of existing 


and future treatment plants on a peninsula with 
severe access problems, provide significant chal- 
lenges. (See also W90-11091) (Brunone-PTT) 
W90-11092 


ECONOMIC ANALYSIS OF SLUDGE DISPOS- 
AL ALTERNATIVES. 

Environmental Protection Agency, Washington, 
DC. Office of the Assistant Administrator for 
Water. 

D. J. Maness. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 7-10. 1 tab. 


Descriptors: *Alternative planning, *Clean Water 
Act, *Economic aspects, *Regulations, *Sludge 
disposal, *Sludge management, *Wastewater treat- 
ment, Economic evaluation, Environmental Pro- 
tection Agency, Incineration, Land disposal, Land- 
fills, Ocean dumping, Regulatory Impact Analysis. 


The Environmental Protection Agency (EPA) 
plans to propose technical regulations for sewage 
sludge management in August 1987. The proposed 
rules will include pollutant-specific limitations and 
management practices for various sludge disposal 
methods. The regulations are being proposed in 
response to Section 405(d) of the Clean Water Act. 
One aspect of the Agency’s efforts to comply with 
this mandate is the preparation of a Regulatory 
Impact Analysis (RIA) of the proposed rules. The 
sludge disposal or reuse methods being studied in 
the RIA include incineration, landfilling, land ap- 
plication, and ocean disposal. The general ap- 
proach to estimating costs includes the expendi- 
tures from additional technology or a change in 
management practices, or both. The initial step in 
the estimation of economic impact is a definition of 
each disposal method in light of the expected regu- 
latory action. Another preliminary step is to estab- 
lish the amount of sludge generated by publicly 
owned treatment works and the distribution of this 
volume among the disposal methods. Various op- 
tions for regulatory action are then considered, and 
the incremental costs and impacts are estimated. 
(See also W90-11091) (Brunone-PTT) 
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The Water Quality Act includes significant 
changes to Section 405 of the Clean Water Act 
dealing with sludge regulation. These amendments 
establish a Federal program for meeting the goals 
of reducing the environmental risks and maximiz- 
ing the beneficial uses of sludge. Toxic pollutants 
in sewage sludge are to be identified, and accepta- 
ble management practices for the sludge are to be 
specified. The criteria are then to be implemented 
through permits, issued either by the Environmen- 
tal Protection Agency or pursuant to approved 
state sludge permitting programs. Section 406 of 
the Water Quality Act of 1987, which amends 
Section 405 of the Clean Water Acct, is a significant 
departure from the old Section 405. There are 
three key elements to the amendment: (1) the pro- 
mulgation of technical criteria identifying and reg- 
ulating toxic pollutants of concern in sewage 
sludge; (2) the implementation of the criteria 


through National Pollutant Discharge Elimination 
System (NPDES) permits or permits issued pursu- 
ant to an approved state permitting program; and 
(3) the regulation of sludge through permits prior 
to the development of criteria (interim implemen- 
tation). The Environmental Protection Agency 
plans to propose state sludge permit program re- 
quirements by September 1987. (See also W90- 
11091) (Brunone-PTT) 
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Risk assessment methods have been developed 
which can be used to calculate criteria for control- 
ling toxic pollutants in municipal wastewater 
sludges. These methods consist of algorithms, 
ranging from simple to complex, which allow cal- 
culation of exposure and risk from various sludge 
disposal practices. These calculations may show a 
need for management practice controls or for nu- 
merical limits on specific pollutants. Criteria for 
land-applied or distributed and marketed sludge 
may take the form of application rate limits (kg/ 
ha) or concentration limits, calculated to control 
pollutant levels in the food chain or off-site move- 
ment in air or water. Criteria for landfilled sludge 
area defined in terms of acceptable leachate con- 
centrations, as determined by an appropriate leach- 
ate characterization test, to prevent excessive 
groundwater contamination or vapor emission. In- 
cineration criteria are expressed as based on pre- 
dicted air concentrations at ground level. Criteria 
for sludge which is ocean-disposed at the 106-Mile 
Site are calculated in terms of sludge concentration 
and total daily pollutant input to the site, in order 
to protect marine life and human consumers of 
seafood. These risk assessment methods were de- 
veloped in a research environment to promote 
scientific consistency in the regulatory process. 
(See also W90-11091) (Author’s abstract) 
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Changes in available technology, regulatory re- 
quirements and other factors will likely continue to 
result in shifts of the sewage sludge management 
practices employed by publicly owned and operat- 
ed treatment works. Improvement in available 
equipment, fluctuations in fuel proces, interest 
rates, government financing and tax policies as 
well as changes in public opinion and State and 





Federal sludge regulations all have and will likely 
continue to effect trends in sludge management 
practices. While the States have played a primary 
role in regulating sludge management projects to 
date, many of the current State programs suffer 


from limited manpower and resources. As called 
for by the recent amendments to the Clean Water 
Act, new rules being developed by the Environ- 
mental Protection Agency (EPA) will serve as the 
basis for more comprehensive regulation of sewage 
sludge by EPA and the States. (See also W90- 
11091) (Author’s abstract) 
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The Municipality of Metropolitan Seattle manages 
sludge through a diverse recycling program in- 
volving silviculture, soil improvement, and com- 
posting. In December, 1986, the Metro Council 
directed staff to examine the possible inclusion of a 
new high technology system in a secondary treat- 
ment plan for the agency’s West Point Treatment 
Plant. Through the Metro’s recycling program, it 
has developed a market for sludge fertilizer, en- 
couraging competition among a variety of users for 
the large amount of sludge available. Demand for 
Metro’s sludge fertilizer is beginning to exceed the 
supply,and the agency is starting to obtain revenue 
from its valuable product. Although Metro has 
entered the operation phase of its Silvigrow appli- 
cation program, the agency is continuing to study 
the effects of sludge fertilizer on forests. Growth 
response from fertilized trees continues to be dra- 
matic, and researchers have determined that the 
quality of wood from sludge-fertilized trees is com- 
parable to wood from any second-growth tree, 
Research has demonstrated that in a properly man- 
aged program, Silvigrow applications pose little 
threat to public health or the environment. (See 
also W90-11091) (Brunone-PTT) 
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Ash has emerged as the fastest-growing category 
of waste materials with landspreading potential. In 
response to new laws regulating the purchase of 
electrical power from plants which burn alternate 
fuels, there has been a dramatic rush to construct 
new wood-fired powerplants and to retrofit exist- 
ing plants to burn wood. The largest such facility 
in Maine is located at the S. D. Warren papermill 
in Westbrook. Forty dry tons of ‘biomass’ boiler 
ash are produced each day. In 1983, the company 
pioneered the utilization of the agricultural value 
of this ash. Under the trademark ‘Bioash’, biomass 
boiler ash was landspread on farm fields. With its 
high levels of oxides of calcium, potassium, magne- 
sium, and sodium, Bioash has a strong buffering 
capacity when applied to soil. It is therefore useful 
as a substitute for agricultural limestone. Uses for 
ash as an soil amendment, often in conjunction 
with municipal sludge, are also being studied. Ash 
use with sludge balances plant nutrients and con- 
trols odors. Since the majority of agriculturally- 
employed sludges in Maine are treated with hy- 
drated lime to kill pathogens, they are also quite 
alkaline. Therefore, the use of ash makes most 
sense in the beginning of a decomposition cycle 
and where initial soil pH is low. (See also W90- 
11091) (Brunone-PTT) 
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A new fluid bed combustion system has been in- 
stalled at the Oneida County Sewer District in 
Utica, New York. This system incorporates a state- 
of-the-art fluid bed combustor design and waste 
heat recovery system. The belt filter presses 
produce a sludge cake of 20 to 27% total solids and 
discharge into screw conveyers. The screw con- 
veyers transport the sludge to progressive cavity 
pumps for direct injection into the fluid bed reac- 
tors. Each of the fluid bed reactor trains includes 
each of the dedicated belt presses, screw conveyers 
and progressive cavity pumps. The equipment if 
very closely coupled and there are no extra cross 
conveyers or transfer pumps between fluid bed 
reactor trains. After direct injection into the fluid 
bed reactor, the dewatered sludge cake is inciner- 
ated to a sterile ash. Minimum operating tempera- 
tures within the fluidized sand bed are maintained 
by the injection of number 2 fuel oil. The neces- 
sary combustion air which is also used for fluidiz- 
ing the inert sand bed is supplied with a multi-stage 
centrifugal blower. A heat exchanger is used to 
preheat combustion air thereby minimizing the 
need for auxiliary fuel use. All of the products of 
combustion are directed to a wet scrubbing system, 
consisting of a high energy venturi scrubber fol- 
lowed by an impingement type scrubber. Perform- 
ance tests indicate that the new fluid bed reactor 
handily incinerated the specified quantities of 
sludge while using a minimal amount of auxiliary 
fuel. (See also W90-11091) (Brunone-PTT) 
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The solids processing/energy recovery system at 
the Metropolitan Waste Control Commission, Met- 
ropolitan Plant in St. Paul, Minnesota, consists of 
two new sludge dewatering devices, the Vari-Nip 
Twin Roll Presses and the Plate and Frame dia- 
phragm filter presses, to successfully and reliably 
dewater primary, secondary and secondary/pri- 
mary heat treated sludge to produce low moisture 
cake for autogenous combustion. Two new eight 
hearth incinerators and four old rehabilitated incin- 
erators provide for the incineration of sludge cake. 
Four of these incinerators are equipped with waste 
heat recovery boilers, an economizer, and for 
future use, heat wheels and sludge drying rotary 
kilns. The plant scum and odorous gases — 
from the thermal conditioning process are —— 
destroyed by combustion in the multiple 
incinerators. The whole project is highly automat- 
ed using microprocessors and analog controllers at 
present. The incineration/heat recovery system 
was put into operation in September, 1983 and has 
been operating efficiently and meeting all State and 
Federal pollution standards with substantial reduc- 
tion in fuel use and efficient steam production with 
waste heat recovery boilers. (See also W90-11091) 
(Author’s abstract) 
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The Minneapolis-St. Paul Wastewater Treatment 
Plant operates six multiple hearth sewage inciner- 
ators with wet scrubbers for particulate and odor 
removal from incinerator flue gases. During the 
last four years of operation, extensive testing has 
been conducted on iculates, odor, trace organ- 
ics and metal emissions in the flue gases. Thirty- 
three particulate tests have been conducted by 
both private and in-house laboratories. Odor test- 
ing is conducted weekly on two incinerators with 
over 150 results to date. Thirty-four 3-hour partic- 
ulate emission tests have been completed. Also, 
there have been two major 3-day tests for trace 
organics. During all tests, careful records are kept 
of incinerator and wet scrubber operating param- 
eters such as incinerator temperature profile, 
scrubber water flow rates and pressure drop. The 
wet scrubber system consists of a precooler, ventu- 
ri, subcooler and mist eliminator. With proper op- 
eration and maintenance of a wet scrubber system, 
emissions from a multiple hearth sewage sludge 
incinerator can consistently meet Federal and State 
regulations. Particulate emissions averaged 0.9 Ib/ 
dry ton, odor averaged 89 units (syringe method), 
and opacity averaged 8 units. Consistent perform- 
ance of the incinerator and scrubber is indicated by 
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opacity excursions over 20 for 6 minutes were 
limited to 0.03% of operating time. Emissions 
cannot be mathematically correlated to any single 
operating parameter. Incinerator stability is the 
primary parameter in meeting emissions require- 
ments with proper wet scrubber design. (See also 
W90-11091) (Brunone-PTT) 
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Sludge disposal in a large metropolitan area can be 
a significant problem both socially and politically. 
Plants originally built as primary plants with 30- 
40% removal of BOD and suspended solids had no 
significant sludge production. Sludge produced 
was digested and usually removed by farmers and 
residents in the spring and fall. As the population 
increased, treatment plant size increased, 
wastewater treatment plant technology improved, 
environmental priorities and concerns changed, 
and, as a result, sludge production quantities 
became a major disposal problem. The County of 
Fairfax has been very successful in its ability to 
provide an effective, economic sludge management 
program within its boundaries despite a tremen- 
dous population explosion in the last ten years and 
increasing requirements to remove more chemical 
constituents from plant effluents. Upon the com- 
pletion of the current expansion and upgrade 
project, the Lower Potomac Pollution Control 
Plant will be the only regional advanced 
wastewater treatment plant owned and operated 
by the County of Fairfax. The facility will provide 
wastewater treatment capacity until the year 2010 
and sludge disposal facilities into the twenty-first 
century. (See also W90-11091) (Author’s abstract) 
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Chemical hazardous wastes and sewage sludge are 
increasingly being incinerated to destroy hazard- 
ous constituents and substantially reduce the 
volume of material which must ultimately be dis- 
posed of. Modern incinerators can achieve very 
high destruction efficiencies (greater that 99.9%) 
for the organic fraction of the wastes and can be 
used to provide energy in the form of steam or 
electricity. However, incineration of these wastes 


converts chloride, sulfur, and fluoride compounds 
into acid — (hydrochloric acid, sulfuric acid, 
and hydrofluoric acid) which can lead to air pollu- 
tion problems. Because of this pollution, many air 
pollution control agencies require the installation 
of flue gas treatment systems as a method of reduc- 
ing acid gas and particulate emissions. Joy/Niro 
spray dryer absorption flue gas cleaning systems 
have been successfully employed to significantly 
reduce emissions from the incineration of these 
wastes. The cleaning systems have demonstrated 
high removal efficiencies for acid gases and partic- 
ulates for both low-temperature and high-tempera- 
ture incinerator flue gas applications. Very low 
emission levels have been demonstrated for hydro- 
chloric acid, sulfuric acid, hydrofluoric acid and 
= The Spray dryer adsorption systems 
ave more than fifteen years cumulative experi- 
ence and have demonstrated availabilities in the 
90% range. These systems offer a reliable and 
economic alternative to wet scrubbers for control- 
ling emissions from hazardous waste and sewage 
sludge incineration. (See also W90-11091) (Brun- 


one-PTT) 
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The Clinton County Composting Plant, located in 
the Town of Plattsburgh, New York, serves the 
City of Plattsburgh Water Pollution Control Plant. 
The composting facility is capable of handling 170 
wet tons per day of 20% dewatered sludge cake 
solids, using a 14-day detention time in the com- 
posting reactors. The composting reactors are cir- 
cular, agitated bed types, covered with aluminum 
domes. The reactors were prepared by placing a 
layer of one foot of hardwood chips on the 
bottom. A sludge and amendment mixture was 
then added periodically to the reactors and com- 
posted. When the reactors were filled, the process 
stabilized, and recycle compost available, the per- 
formance tests began. The guarantee performance 
tests were conducted during the period of July 21, 
1986 to August 20, 1986. Due to low wastewater 
treatment plant sludge production, only one digest- 
er was tested. Performance parameters were meas- 
ured both by the compost system supplier and by 
an independent test lab. Performance criteria were 
that solids concentration of the compost should 
increase by a minimum of 10% within a 14-day 
detention period; that material must have compost- 
ed for at least 5 consecutive days at temperatures 
at or exceeding 55 C; that each digester shall load a 
sludge-amendment-recycle mixture with a solids 
concentration of 40% in 2.75 hours, and the mix- 
ture shall contain 85 wet tons of sludge with a 
solids concentration of not less than 20%; that 
blowers shall operate with a minimum oxygen of 
12%, and shall operate continuously without ex- 
cessive vibration or overheating; that electric 
power consumption for each digester should not 
exceed 136 kwh per dry ton of sludge; that carbo- 
naceous amendment rate should not exceed 0.35 
wet tons of carbonaceous amendment per wet ton 
of sludge, based on 20% solids content of sludge 
and 60% solids content of amendment; and that the 
operating depth across the digester should not 
vary more than one foot. (See also W90-11091) 
(Brunone-PTT) 


W90-11125 


IN-VESSEL COMPOSTING: PROCESS SELEC- 
TION; DESIGN, CONSTRUCTION AND 
START-UP--CITY OF SCHENECTADY, NEW 
YORK. 

Schenectady City Dept. of Water Pollution Con- 
trol, NY. 

D. A. Connor, and A. J. Geiss. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 185-188. 


Descriptors: *Composting, *Design criteria, *New 
York, *Sludge disposal, *Sludge management, 
*Sludge treatment, “Wastewater facilities, 
*Wastewater treatment, Aeration, Environmental 
Protection Agency, Moisture, Odor control, Tem- 
perature. 


In 1979 and 1980 significant operational problems 
were encountered at the Schenectady Wastewater 
Treatment Plant. Incinerator downtime cause a 
backlog of sludge resulting in onsite storage of raw 
sludge. This storage presented significant odor 
problems and an eventual Consent Order from the 
Environmental Protection Agency (EPA). The 
Consent Order called for immediate contingency 
sludge disposal plans and a 201 Facility Plan to 
recommend a backup sludge disposal method 
during the incinerator sludges. As site investiga- 
tions were made and evaluated, the engineers es- 
tablished many important factors in the design and 
operation of in-vessel composting systems: the sys- 
tem’s ability to contain process odors; the system’s 
ability to provide adequate air, properly distribute 
the air for temperature control and moisture re- 
moval and the cost of supplying the air; the sys- 
tem’s ability to deal with process upset conditions, 
and; the system’s operational flexibility and ease of 
routine maintenance. The American Bio-Tech 
system was chosen. This system is modular, which 
permits multiple reactor cell design for increased 
system flexibility. The aeration system design, 
which employs vertical air diffusers placed on 
nominal five foot centers, permits the addition of 
more air than the conventional bottom aeration 
concept used in plug flow reactor systems. The 
amendment storage systems contains an enclosed 
silo system with aeration diffusers to provide aero- 
bic conditions within the silo and remove moisture 
from the amendment during storage. (See also 
W90-11091) (Brunone-PTT) 
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The Hamilton, Ohio, Composting Facility has the 
capacity to process 71 wet tons per day of munici- 
pal and industrial sludges with a moisture content 
of 76%. The eight million dollar facility uses a 
totally enclosed Ashbrook-Simon-Hartley Tunnel 
Reactor Composting System. Designed and con- 
structed by Ashbrook on a turnkey, fast track 
basis, the project included extensive construction 
challenges and a 20 month design and construction 
schedule. The facility is scheduled for start-up in 
October 1987, four months ahead of schedule. To 
assist in developing a market for the compost prod- 
uct and to familiarize the plant personnel with the 
composting process and equipment, a demonstra- 
tion Tunnel Reactor Composting System was op- 





erated on-site during the spring of 1987. (See also 
W90-11091) (Author’s abstract) 
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Technical factors that should be examined when 
evaluating composting criteria include the type of 
sludge and the initial mixture of sludge, product 
recycle and bulking agent. Aeration rates can 
affect temperature as well as moisture content. The 
detention time must be planned, taking into consid- 
eration the number of processing stages. Siting and 
ambient conditions are also important, as are equip- 
ment requirements. Odor control options and sides- 
tream planning are also technical factors to consid- 
er. At many existing composting facilities, capital 
and operating costs have not been fully accounted 
for until after facilities were in operation. Unlike 
most other sludge management options, compost- 
ing relies on product marketing for final disposi- 
tion of residuals. Compared to technical and eco- 
nomic factors, marketing presents the greatest un- 
certainty to an agency contemplating composting. 
Other factors to be considered are public health, 
process flexibility, reliability, public acceptance, 
and method of procurement. (See also W90-11091) 


(Brunone-PTT) 
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Inc., 


Nantucket Island currently landfills all of its solid 
waste, but is instituting a number of recycling 
strategies to reduce or eliminate items such as 
ferrous metals from the waste stream. The Island 
will soon build a waste water treatment plant 
(WWTP) which, when completed, will produce 
roughly three dry tons per day of 23% solid 
sewage sludge in the summer and one dry ton per 
day in the winter. A feasibility analysis of imple- 
menting a solid waste or solid waste-sewage sludge 
compost facility showed that a co-composting fa- 
cility would produce 43 tons of compost, 4 tons of 
ferrous metal, and 12 tons of rejects which would 
be landfilled. Capital costs for the combined facili- 
ty were estimated at $3.9 million. The Southern 
Berkshire Region currently has three municipal 
solid waste landfills and several industrial landfills. 
The municipal landfills are nearing the end of their 
lives. Based on the acute problems and agricultural 
nature of the region, a feasibility analysis was 
executed. The project findings to date indicate that 
there are several viable sites which could be uti- 
lized for a municipal soiid waste or co-compost 
facility. There appear to be no legal constraints 
precluding implementation of the co-compost 
option and any option would be cost competitive 
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with the existing situation. McHenry County, IIli- 
nois produces about 142,000 tons of municipal solid 
waste together with an estimated 10 million gallons 
of septage per year. An evaluation of the technical 
and economic feasibility of composting determined 
that all County-generated horse manure and bed- 
ding should be composted at a single site; that 
information should be gathered on backyard and 
leaf composting; that a municipal solid waste sep- 
tage co-compost facility should be developed for 
the western part of the County; and a municipal 
solid waste septage-sewage sludge co-compost fa- 
cility would be developed for the southeast part of 
the County. The three case studies all indicate a 
renewed interest in evaluating composting as a 
means of handling a variety of municipal waste 
products. (See also W90-11091) (Brunone-PTT) 
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Maryland, May 1987. p 206-210. 3 fig, 3 tab. 


Descriptors: *Composting, *Pennsylvania, *Sludge 
disposal, *Sludge management, *Sludge treatment, 
*Wastewater treatment, Aeration, Design criteria, 
Marketing, Resource management, Static pile com- 
posting. 


The Scranton Sewer Authority serves 30,000 cus- 
tomers with a 28 mgd wastewater treatment plant. 
The Authority constructed a 63 wet ton per day 
sludge composting facility, employing the aerated 
static pile method. With limited site space, a 
phased construction was adopted. Specific design 
approaches were confirmed with full operations 
prior to Phase II construction. Operations manage- 
ment and product marketing successes have result- 
ed in a decision to compost on a full time basis. 
The Authority has been approached and is consid- 
ering requests from nearby municipal sewer au- 
thorities for processing of their sludges. (See also 
W90-11091) (Brunone-PTT) 

W90-11130 


SLUDGE MANAGEMENT PLANNING TAKES 
METRO DENVER SLUDGE FROM LIABILITY 
TO ASSET. 

Black and Veatch, Inc., Boston, MA. 

R. D. Kuchenrither, and W. J. Martin. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst. Silver Spring, 
Maryland, May 1987. p 211-216. 


Descriptors: *Anaerobic digestion, *Economic as- 
pects, *Environmental quality, *Management plan- 
ning, *Sludge disposal, *Sludge management, 
*Waste management, *Wastewater treatment, Ag- 
riculture, Competition, Composting, Denver, In- 
cineration, Land disposal, Public opinion. 


The Denver Metro District has been working for 
twenty years to find the most cost effective and 
environmentally sound use for sewage sludge. 
Through the dual utilization program using agri- 
cultural land application and composting the 
Metro District now has a successful sludge man- 
agement system. The system’s success has been 
achieved through careful planning, engineering 
studies and a concerted effort to increase public 
awareness of the METROGRO beneficial use pro- 
grams. METROGRO is the registered trademark 
for the Metro District sludge which has been re- 
moved from the treatment processes at the Metro 
District Central Wastewater Treatment Plant and 
treated in the anaerobic digestion system. The pro- 
gram provides the metro Denver area with an 
environmentally sound alternative to incineration 
or dedicated land disposal and generates revenue, 
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which will help offset increasing wastewater treat- 
ment costs. METROGRO product value will 
depend on the current market value of competitive 
products. Based on products now available, the 
Metro District will offset about half of the solids 
handling costs over the next several years through 
METROGRO sales. (See also W90-11091) (Brun- 
one-PTT) 

Ww90-11131 


METRO NASHVILLE COMPOSTING. 
Metropolitan Department of Water and Sewerage 
Services, Nashville, Tennessee. 

For primary bibliographic entry see Field 5D. 
W90-11133 


COMPOST MARKETING: A VIEW FROM THE 
PRIVATE SECTOR. 

Taulman-Weiss Composting Systems, Atlanta, 
GA. 


S. S. Lokey. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 248-251. 


Descriptors: *Composting, *Contracts, *Market- 
ing, *Municipal wastes, *Sludge disposal, *Sludge 
management, Economic aspects, Oregon, Soil 
amendments, Waste management. 


Once a city has committed to composting, it has 
three distinct choices with regard to the ultimate 
removal and utilization of the compost product. 
The city can market the compost itself, contract 
for marketing services designed to sell all compost 
produced, or simply contract to sell all compost 
produced to someone who intends to re-sell the 
products. Taulman-Weiss Composting Systems de- 
termined that, in addition to offering an in-vessel 
composting system, complete marketing services 
should be offered as part of an overall contract. 
Understanding that a municipality, after years of 
coping with sludge disposal problems, does not 
normally desire, nor is organized, to enter the 
private marketplace, Taulman-Weiss, as part of the 
overall systems contract, agreed to purchase all 
compost produced by the City of Portland, 
Oregon, for a period of twenty years. This paper is 
a case study of the first compost buy-back agree- 
ment ever negotiated between a municipality and a 
compost system supplier, and its first two years 
experience with it. Market research indicated that 
the most viable markets for compost were the 
ornamental nursery industry, the landscape indus- 
try, and the retail industry. However, initial suc- 
cesses in the nursery industry were few. More 
success was met with in the landscape industry. 
The compost product, ‘Garden Care’, is specified 
by landscape architects in the majority of large 
commercial projects in the Portland area. It has 
also been sold to 13 area golf courses. Unfortunate- 
ly, compared to the nursery industry, the land- 
scape industry is a low-value market for soil condi- 
tioners. At the time of contract negotiation, a large 
nursery market was anticipated. When this proved 
false, it became necessary to redirect the marketing 
effort to the more available low-value landscaping 
market. A second factor was the company’s agree- 
ment to take delivery and ownership of the com- 
post product at the system discharge conveyor. As 
a result of this oversight, Taulman-Weiss has two 
additional employees and $100,000 worth of equip- 
ment. (See also W90-11091) (Author’s abstract) 
W90-11138 


WHAT’S HELPFUL AND WHAT’S NOT TO 
THE SUCCESSFUL MARKETING OF SEWAGE 
SLUDGE COMPOST. 

Kellogg Supply, Inc., Carson, CA. 

D. Reynolds. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 252-256. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Uitimate Disposal Of Wastes 


Descriptors: *Composting, *Marketing, *Sludge 
disposal, *Sludge management, *Soil amendments, 
*Waste management, Hydrogen ion concentration, 
Landscaping, Personnel, Plant growth, Resource 
management. 


The concept of marketing properly composted 
sludge goes back almost 62 years for Kellogg 
Supply. Humus, derived from organic material, 
promotes good plant life. Sewage sludge offers 
great potential as humus material. Well composted 
sewage has no unpleasant odors and will not burn. 
It does not attract flies and is relatively weed-free. 
The natural pH of composted sewage sludge is 7. 
The basic needs for any company to be successful 
at marketing sewage sludge are a continued source 
of supply, proper marketing channels, qualified 
personnel, transportation, packaging, trade names, 
soil analysis programs, a credit policy, and re- 
search. Three markets should be established. These 
markets include retail nurseries and garden po 6 
landscape contractors, wholesale growers, archi- 
tects, farmers, etc.; and such accounts as experi- 
mental stations, state and county arboretums, 
schools, highway divisions, forestry, state parks 
and recreation facilities. Sewage sludge is not a 
waste product, but a natural resource. (See also 
W90-11091) (Brunone-PTT) 

W90-11139 


COMPOST MARKETING AND ITS EFFECT 
ON OPERATING COSTS AT A 50 WET-TON- 
PER-DAY SLUDGE COMPOSTING FACILITY. 
E and A _ Environmental Consultants, Inc., 
Stoughton, MA. 

T. O. Williams. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 257-260. 3 fig, 3 tab. 


Descriptors: *Compost, *Marketing, *Operating 
costs, *Sludge disposal, *Sludge management, 
*Sludge treatment, Design criteria, Municipal 
wastes, Static pile composting, Virginia, 
Wastewater facilities. 


Municipal sewage sludge composting facilities in 
the United States have been increasing in number 
in the past several years from less than fifty oper- 
ational facilities in 1981 to more than 80 facilities 
operating today. Successful marketing of the com- 
post produced at sludge composting facilities can 
have a major impact on reducing their overall 
operating costs. The Hampton Roads Sanitation 
District began operating a 10 dry ton per day static 
pile sludge composting facility in 1981. In 1983, 
marketing of the compost product Nutri-Green at 
the facility was initiated. The facility was upgraded 
in 1984 by the addition of more storage areas for 
curing, drying, and storage operations. The facili- 
ty’s equipment includes eight three horsepower 
blowers, utilized for the composting process; four 
International 540 front end loaders; two farm trac- 
tors with modified roto-tiller attachments; one 18 
cubic yard capacity flail-type manure spreader, 
used for the mixing process; and two portable 
diesel-driven vibratory deck-type power screens, 
used for screening. Operating costs at the facility 
have ranged between 173 and 180 dollars per dry 
ton of sludge processed between 1983 and 1986. As 
a result of an aggressive compost marketing pro- 
gram, the Peninsula Composting Facility has real- 
ized a substantial decrease in operating costs. By 
hiring a full-time horticulturist and agronomist to 
run the marketing program, user knowledge and 
confidence in Nutri-Green Compost has increased, 
while the cost for running such a program is paid 
for twice over by compost sales revenues. (See also 
W90-11091) (Brunone-PTT) 

W90-11140 


IMPLEMENTATION OF A PRIVATIZED MU- 
NICIPAL SEWAGE SLUDGE COMPOSTING 
FACILITY--BALTIMORE, MARYLAND. 
Northeast Maryland Waste Disposal Authority, 
Baltimore. 

M. A. Gagliardo. 

IN: Municipal Sewage Treatment Plant Sludge 


Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 261-270. 2 fig, 2 tab. 


Descriptors: *Composting, *Maryland, *Municipal 
wastes, *Privatization, *Sludge disposal, *Sludge 
management, *Sludge treatment, Costs, Economic 
aspects, Environmental protection, Interagency 
cooperation. 


Municipal sludge composting has been demonstrat- 
ed to be an effective method of sludge disposal. 
Privatization has been demonstrated to be an effec- 
tive method of utilizing the expertise of the private 
sector to provide essential public services at a 
reasonable cost. The Northeast Maryland Waste 
Disposal Authority uses a team approach to simul- 
taneously execute all major project implementation 
activities: procurement; financing; obtaining regu- 
latory agency approval; product marketing; and 
securing a waste supply. A Sludge Disposal Agree- 
ment obligates the Authority to provide sludge 
disposal to Baltimore City. Under a Marketing 
Agreement, the Fairfield Engineering Company 
agrees to market, distribute, or otherwise dispose 
of all compost produced at the Baltimore City 
Composting Facility. Baltimore City is obligated 
to deliver 54,750 tons of sludge to the Facility 
annually. The Baltimore City Composting Facility 
represents the marriage of ideas into what has thus 
far been a highly successful public/private under- 
taking providing Baltimore City and County with 
efficient, economical and environmentally safe 
sludge disposal. (See also W90-11091) (Brunone- 


W90-11141 


INDIANAPOLIS RESOURCE RECOVERY FA- 
CILITY: SOLVING THE SLUDGE AND 
REFUSE DISPOSAL PROBLEM. 

Ogden Martin Systems, Inc., Fairfield, NJ. 

G. A. Mills. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland, May 1987. p 274-277. 1 tab. 


Descriptors: *Privatization, *Resource recovery, 
*Sludge disposal, *Sludge management, *Sludge 
treatment, *Waste disposal, *Wastewater treat- 
ment, Contracts, Economic aspects, Incineration, 
Indianapolis, Land disposal, Landfills, Pollution 
control, Scrubber systems. 


In the City of Indianapolis land disposal was be- 
coming non-viable; existing landfills were nearing 
capacity; new landfills were proving difficult to 
site. In 1976, the City planned the Indianapolis 
Resource Recovery Facility. Commercial oper- 
ation of the Facility is scheduled for the end of 
1988; will be built, owned, operated and main- 
tained by Ogden Martin Systems. The Facility will 
serve as a central disposal point for the consolidat- 
ed city of Indianapolis and Marion County. It 
consists of three mass burn combustion units of the 
Martin System design. Each combustion unit will 
have the capacity to process 787.5 tons per day of 
municipal refuse, converting each ton of refuse 
into 4500 pounds of export steam. Refuse will be 
delivered to the Facility in commercial vehicles; 
dried sludge may be conveyed directly from the 
future adjacent sludge drying plant into a storage 
silo within the main processing building. Mixed 
refuse from the storage pit is transferred to each of 
the feed hoppers of the three combustion units by 
an overhead crane. Dried sludge is delivered to the 
same feed hoppers by conveyer and mixed with 
the refuse prior to combustion. Burned out residue 
falls from the end of a stoker into an ash discharg- 
er. Above the stoker and integrated with it is the 
boiler furnace/combustion chamber, constructed 
of gas-tight waterwalls down to the stoker surface. 
Each combustion unit is equipped with its own air 
pollution control system, consisting of a dry flue 
gas scrubber and a fabric filter baghouse. To enter 
into all of the necessary project agreements and to 
undertake the ownership of the Facility, Ogden 
Martin formed a single-purpose subsidiary, which 


entered into a comprehensive service agreement 
with the City. In terms of privatizing the construc- 
tion and operation of a resource recovery facility, 
a contract sometimes referred to as a the full- 
service approach, the obvious advantage is that it 
centers responsibility in a single party that the 
community selects for its technical, financial and 
ement skills and experience. (See also W90- 
11091) (Brunone-PTT) 
W90-11143 


THERMAL AND PHYSICAL PROPERTIES OF 
CANDIDATE RUFFER-BACEFILL MATERI- 
ALS FOR A NUCLEAR FUEL WASTE DISPOS- 
AL VAULT. 
oan Hydro, Toronto. Research Div. 

S. Radhakrishna, H. T. Chan, A. M. Crawford, 
oo K. C. Lau. 


Canadian Geotechnical Journal CGJOAH, Vol. 
26, “% 4, p 629-639, November 1989. 15 fig, 5 tab, 
25 ref. 


Descriptors: *Aggregates, *Backfill, *Bentonite, 
*Clays, *Radioactive waste disposal, *Under- 
ground waste disposal, *Waste containment, 
Canada, Groundwater pollution, Hydraulic con- 
ductivity, Illite, Materials testing, Path of pollut- 
ants, Physical properties, Shales, Thermal conduc- 
tivity, Thermal properties, Water pollution con- 
trol, Water pollution sources. 


The Canadian concept of nuclear-waste disposal is 
to emplace the waste, packaged in corrosion-resist- 
ant containers, in a vault mined deep into plutonic 
rock of the Canadian Shield. After closure of the 
vault, with time groundwater can penetrate the 
waste, dissolve the radionuclides, and carry them 
towards the biosphere. A number of protective (or 
isolation) barriers, each one engineered to a high 
degree of integrity, are proposed to delay and 
minimize the rate of radionuclide migration. Natu- 
rally-occurring geo logical materials such as clays 
and crushed rock products are under consideration 
for use as buffers which will serve to isolate the 
radionuclides or to prolong their travel time to the 
biosphere. The candidate buffer materials used in 
the study include Black Hills bentonite (Na-cn- 
riched), Avonlea bentonite (Na-enriched), Pembina 
bentonite (Ca-enriched), Sealbond (illite-bearing 
shale), and kaolin. The study showed that a buffer 
mix with equal proportions of crushed granite and 
sodium bentonite will have good thermal conduc- 
tivity and minimal shrinkage and cracking. The 
swelling properties of the sodium bentonite also 
provide low ydraulic conductivities and self heal- 
ing characteristics to the buffer mix. The strength 
and deformation modulus of the compacted clay- 
aggregate buffer are adequate to support the canis- 
ter in a confined environment. (Korn-PTT) 
W90-11146 


FLY ASH ERODIBILITY. 

Agricultural Research Service, a ID. Soil 
and Water Management Research Unit. 

G. A. Lehrsch, and D. E. Baker. 

Journal of Soil and Water Conservation JSWCA3, 
Vol. 44, No. 6, p 624-627, November/December 
1989. 1 fig, 2 tab, 19 ref. 


Descriptors: *Erosion control, *Fly ash, *Land 
disposal, *Slope stability, *Soil erosion, *Soil sta- 
bility, Air pollution control, Erodibility factor, 
Gully erosion, Landfills, Vegetation effects. 


In the northeastern United States, fly ash is re- 
moved from stack gases and commonly trucked to 
landfills for disposal. The cover soil and especially 
the underlying fly ash of these landfills are suscep- 
tible to erosion by water. Because fly ash is eroded 
easily by water, fly ash disposal areas can be 
unstable. On steep slopes, especially those with 
little or no vegetative cover, erosion, including 
gullying, can be extensive. Fly ash erodibility was 
estimated by collecting sediment eroded by natural 
rainfall in the field from standard erosion plots. 
The universal soil loss equation (USLE) was used 
with direct measurements on-site to obtain esti- 
mates of the erodibility factor, K, for fly ash. 
These estimates were then compared to an estimate 
obtained using a soil erodibility nomograph. The K 









factors measured in the field ranged from 0.11 to 
= 13 Mg ha h/ha MJ mm and averaged 0.122 Mg 
ha h/ha MJ mm. A K factor of 0.122 Mg ha h/ha 
MJ mm was recommended for erosion control. 
. With this K factor and the USLE, the surface 
fo rea ga of vegetated fly ash disposal areas was 


ed to limit soil loss to a tolerance level of 4.5 
Me. y. Using the design K factor, erosion from 
vegetated demonstration plots, 73 m long on a 
4 mie was controlled. (Author’s abstract) 


DESIGN CONSIDERATIONS AND METALS 
DISPOSITION IN FLUIDIZED-BED INCINER- 
ATION OF REFINERY WASTES. 

CH2M Hill, Greenwood Village, CO. 

R.G. Corry, and G. P. Rasmussen. 

Environmental Progress ENVPDI, Vol. 9, No. 1, 
p 57-60, February 1990. 4 fig, 4 tab, 3 ref. 


Descriptors: *Fluidized-bed incineration, *Inciner- 
ation, *Oil refineries, *Sludge disposal, *Waste dis- 
posal, Benzene, Chromium, Industrial wastes, 
Lead, Naphthalenes, Nickel, Phenols, Toluene. 


Disposal of refinery biotreatment sludges through 
land application is being strictly controlled and, in 
many cases, eliminated by regulatory constraint. 
An alternative to land application of sludges is 
incineration. Fluidized-bed incineration pilot stud- 
ies conducted on refinery sludges obtained from 
two different refineries. A series of seven test burn 
runs were conducted in a 0.2 meter, 485 million 
joules/hour fluidized-bed test unit. The refinery 
sludges used in this test program were obtained 
from two refineries owned by different companies. 
Both refineries had lagoon-type biotreatment sys- 
tems. The lagoon sludges from each refinery were 
composites blended from several streams within 
each refinery. The composite sludges from both 
locations were similar in composition and con- 
tained the following hazardous constituents: tolu- 
ene, other alkyl benzenes, naphthalene, other po- 
lynuclear aromatics, phenol, lead, chromium, and 
nickel. Acceptable regulatory destruction and re- 
moval efficiency (99.99% by weight) were ob- 
tained at the comparatively mild temperature of 
691 C. Sludge dewatering to 40% water reduced 
the incinerator size by 10% and eliminated auxilia- 
ry fuel requirements. Use of a waste heat recupera- 
tor to preheat conversion air reduced unit size by 
30% and auxiliary fuel requirements by 80% at 
conservative preheat temperatures. Unit metal 
emissions of lead and chromium can meet potential 
regulatory requirements. Fluidized-bed inciner- 
ation is a proven and effective means of treating 
refinery wastes to comply with present and pro- 
eS regulations. (Mertz-PTT) 


MOVEMENT OF WATER AND CHEMICAL 
POLLUTANTS FROM WASTE WATER DIS- 


North Carolina State Univ. at Raleigh. Dept. of 
Soil Science. 

A. Amoozegar, and M. T. Hoover. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-186776/ 
AS. North Carolina Water Resources Research 
Institute, Raleigh, Completion Report No. 249, 
(UNC-WRRI-89-249), November 1989. 153p, 65 
fig, 27 tab, 65 ref, append. USGS Contract 14-08- 
0001-924; G1035. USGS Project G1035-02. 


Descriptors: *Wastewater disposal, *Wastewater 
movement, *Soil moisture, *Fate of pollutants, 
*Path of pollutants, *North Carolina, Soil physical 
properties, Septic tank drainage, Saprolite, Soil 
profile, Piedmont landscape. 


In the past saprolite has been considered unsuitable 
for use with on-site wastewater disposal systems in 
North Carolina. Recent land development in the 
Piedmont and Movntain regions of the state, how- 
ever, has increased the demand for installation of 
septic tank systems in shallow soils underlain by 
saprolite. This project was undertaken to study the 
role of solum/saprolite sequences in movement of 
water and wastewater constituents. One laboratory 
and two field studies were conducted with the 






following objectives: (1) to evaluate movement of 
wastewater and its constituents from septic tank 
drain-fields through soils and underlying saprolite 
material; (2) to evaluate the effect of landscape 
position and development density on the move- 
ment through solum/saprolite profiles. To achieve 
the first objective, soil water regimes in and 
around the drainfield areas of four low Let ener 
pipe (LPP) septic tank sy were e 

using neutron thermalization and tensiometry. 
Wastewater distribution over the drainfield areas 
and movement of wastewater from individual 
drainlines were also evaluated. In a laboratory 
experiment, movement of Ca, K, NH4, NO3, and 
Cl disturbed and undisturbed solum (Bt horizon) 
and saprolite (C horizon) of a Cecil soil was evalu- 
ated. For the second objective, soil water contents 
at various landscape positions in developed and 
undeveloped areas of the Piedmont region were 
evaluated by neutron thermalization technique. 
Soil morphological and physical properties of 
solum/saprolite sequences at various landscape po- 
sitions were also determined. (USGS) 

W90-11225 





SUPERFUND RECORD OF DECISION: 
MARTIN MARIETTA, OR. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W90-11274 


SUPERFUND RECORD OF DECISION: 
TUCSON INTERNATIONAL AIRPORT AREA, 
AZ, 


Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W90-11275 


BENEFICIAL USES OF DREDGED MATERI- 
AL. 


Proceedings of the Gulf Coast Regional Work- 
shop, April 26-28, 1988, Galveston, Texas. Techni- 
cal Report D-90-3, February 1990. 293p. Edited by 
Robert L. Lazor. 


Descriptors: *Beneficial use, *Berms, *Dredging, 
*Dredging wastes, *Spoil banks, *Waste disposal, 
Aquaculture, Bank stabilization, Case studies, Cost 
analysis, Environmental effects, Erosion control, 
Fisheries, Gulf of Mexico, Interagency coopera- 
tion, Marshes, Sea grasses, Waterfowl, Wildlife 
habitats. 


The Gulf Coast Regional Workshop on the Benefi- 
cial Uses of Dredged Material was held in Galves- 
ton, Texas, on 26-28 April 1988 to focus attention 
on the wide range of beneficial uses of dredged 
material along the Gulf Coast. Special emphasis 
was placed on agency viewpoints, beach nourish- 
ment, land stabilization, habitat development case 
studies, and innovative uses and concepts. In- 
creased cooperation among the diverse number of 
Federal, State, local, university, and private inter- 
ests involved with dredged material management 
was a high-priority goal. Conclusion and observa- 
tions of the workshop focused on the following: 
the need for communication and cooperation 
among all those involved in public interest deter- 
minations concerning dredged material placement; 
the wide variety of beneficial uses of dredged 
material available for consideration; and the rapid- 
ly developing technical status of beach nourish- 
ment, land stabilization, habitat development, and 
innovative concepts. Renewed efforts should be 
undertaken to identify feasible, cost-effective, and 
environmentally sound beneficial use options in 
cooperation with all interests involved. (See W90- 
11317 thru W90-11331) (Geiger-PTT) 

W90-11316 


OVERVIEW OF BENEFICIAL 
BERMS. 
— Engineering Research Center, Vicksburg, 


rT. W. Richardson. 
IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 88-92. 1 tab. 


Descriptors: *Beneficial use, *Berms, *Dredging, 
*Spoil banks, *Waste disposal, Coastal waters, 
Coastal zone management, Environmental effects, 
Monitoring, Shore protection. 


An underwater berm is a mound of dredged mate- 
rial deposited on the ocean bottom to a specified 
height, length, and orientation, with length parallel 
to shore much greater than width perpendicular to 
shore. A feeder berm is constructed of good qual- 
ity sand placed in relatively shallow water, with 
the intent that the material will move out of the 
berm area and become part of the nearshore sand 
system. A stable berm is generally placed in deeper 
water, a wider variety of material can be used in 
constructing it, and the berm itself is intended to be 
a relatively permanent feature. The feeder berm 
can become a sand source for nearby coastlines 
and, if located relatively close to the navigation 
channel from which the sand was dredged, can be 
a means of reducing overall costs by shortening 
haul distances. Pilot studies on berms showed that 
they could create a permanent structure on the 
ocean floor with minor adjustments to their upper 
layers during severe storms. Monitoring of berms 
through the National Demonstration program in- 
clude Fathometer and side-scan surveys, periodic 
sampling of the berm material and surrounding 
areas, measurements of the wave climate, and 
tracking overall current patterns in the berm using 
seabed drifters. The Corps of Engineers has includ- 
ed a number of berm-related studies in its new 
Dredging Research Program. This 6-yr program 
aims to lower the cost of Corps dredging in ways 
consistent with performance and environmental re- 
sponsibility. (See also W90-11316) (Geiger-PTT) 
W90-11317 


ENVIRONMENTAL CONSIDERATIONS IN 
USING BEACH NOURISHMENT FOR 
DREDGED MATERIAL PLACEMENT. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 6G. 
W90-11320 


ENVIRONMENTAL ASSESSMENT OF 
DREDGED MATERIAL DISPOSAL ON GRAZ- 
ING LANDS AT EAST MATAGORDA BAY, 
TEXAS. 


Texas A and M Univ. at Galveston. 
For primary bibliographic entry see Field 6G. 
W90-11321 


USE OF DREDGED MATERIAL ISLANDS BY 
COLONIAL NESTING WATERBIRDS IN THE 
NORTHERN GULF COAST. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 6G. 
W90-11322 


BENEFICIAL USES OF DREDGED MATERIAL 
WITHIN THE NEW ORLEANS DISTRICT. 
Army Engineer District, New Orleans, LA. 

S. Hawes. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
= February 1990. p 174-183. 5 fig, 1 tab, 9 
ref. 


Descriptors: *Bank stabilization, *Beneficial use, 
*Dredging, *Louisiana, *Marshes, *Spoil banks, 
*Waste disposal, Ecological effects, Economic as- 
pects, Environmental effects, Gulf of Mexico, 
Water quality. 


The New Orleans District removes approximately 
30-MCY of material each year in its maintenance 
dredging program. Some of this material was 
placed on a levee along the Lacassine National 
Wildlife Refuge. Dredged material was used along 
the Barataria Bay Waterway for bank restoration. 
Dredged material can be used for marsh nourish- 
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ment if the pipeline is moved often and the layer of 
material deposited is thin to allow growth of marsh 
plants. Dredged material was used to create bird 
nesting islands at Baptiste Colette Bayou and Mud 
Lake and for marsh creation. To assess where 
shallow open water should be replaced by marsh 
the value of the marsh must be weighed against the 
value of the shallow bays. Marshes are more valua- 
ble as a nursery area because they provide plants 
and habitat where juveniles can escape predators. 
Decaying marsh vegetation forms detritus that is 
valuable in the food web. A large fish and shellfish 
industry is based on marine animals that depend on 
the marsh for part of their life cycle. Waterfowl 
hunting in the flyway is valued at $58 million/yr. 
When new marsh is created, recolonization is gen- 
erally underway in 6 months. Turbidity adjacent to 
the newly created marsh is high during and imme- 
diately after dredging. Primary productivity is 
temporarily reduced, and less photosynthesis 
occurs in the phytoplankton. If sediments are 
placed within the intertidal zone, the pollutants in 
them would remain in a reduced environment and 
would be rapidly diluted by river and marsh 
waters. Contaminants in the dredged sediment 
should not have any short-term, acute toxic effects 
on the aquatic ecosystem. Concentrations of con- 
taminants in organisms in disposal site sediments 
were generally not significantly different from con- 
centrations in fauna living in reference site sedi- 
ment. Older marsh had more organic material and 
significantly fewer bioavailable nutrients in the 
sediments and interstitial water compared to newly 
created marsh. Vegetative biomass was greater in 
the newer marsh. Marsh is ideally created in nearly 
totally enclosed ponds 1 to 3 ft deep. More marsh 
could be created if the pipe is moved more often or 
if booster pumps are used, but these procedures are 
costly. Several hundred acres of marsh will be 
created along the Barataria Bay Waterway and the 
Houma Navigation Canal. Sometimes the dredged 
material becomes higher than specified and scrub 
shrub is created instead of marsh. If the pipe is 
misplaced, existing marsh is covered. (See also 
W90-11316) (Geiger-PTT) 

W90-11323 


USING NEW WORK AND MAINTENANCE 
MATERIAL FOR MARSH CREATION IN THE 
GALVESTON DISTRICT. 

Army Engineer District, Galveston, TX. 

T. H. Rennie. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 184-187. 


Descriptors: *Beneficial use, *Dredging, *Galves- 
ton Bay, *Marsh management, *Marshes, *Reha- 
bilitation, *Spartina, *Spoil banks, *Wetlands, 
Channel stabilization, Flood control, Gulf of 
Mexico, Intertidal zone, Marsh plants, Wildlife 
habitats. 


Galveston District is making beneficial use of both 
new work and maintenance material for marsh 
development and restoration. A sandbag break- 
water was constructed along Bolivar Peninsula 
from dredged maintenance material. The area was 
sprigged with Spartina grasses and as of 1986, 
shows 40-70% cover. A 7-acre intertidal Spartina 
marsh was created on Pelican Island Spit Disposal 
Area number 45. Two disposal areas currently 
receiving new work material from channel en- 
largement will be managed during nondredging 
periods to promote growth of vegetation desirable 
for waterfowl. Material dredged as a result of the 
enlarging of the Texas City Channel will be used 
to create a 600-acre wetland area and a 90-acre 
recreational complex north of the Texas City Dike. 
In 1979, a 3-acre prototype marsh was created on 
the north side of the Texas City Dike with new 
work and maintenance material from the Texas 
City Channel. The Galveston District Engineering 
Division has planned to create two marsh sites 
from new work material as part of mitigation for 
construction impacts associated with the Clear 
Creek Flood Control Project. One site will be 
created in association with channel enlargement 
construction for the lower reach of the project. 
The other marsh site will be created in Seabrook 
South as part of construction of a second outlet 


channel and gated structure into Galveston Bay. 
The Galveston District is considering using new 
work material from lower reach construction to 
restore marsh in Clear Lake that was lost to subsid- 
ence. (See also W90-11316) (Geiger-PTT) 
W90-11324 


OVERVIEW OF DREDGE MATERIAL MAN- 
AGEMENT IN THE VICKSBURG DISTRICT. 
Army Engineer District, Vicksburg, MS. 

H. Lee, and E. G. McGregor. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. 188-193. 


Descriptors: *Beneficial use, *Dredging, *Erosion 
control, *Louisiana, *Rehabilitation, *Spoil banks, 
Bank stabilization, Case studies, Channel improve- 
ment, Ecological effects, Environmental effects, 
Mississippi River, Ouachita River, Pearl River, 
Revegetation, Tensas River, Wildlife habitats. 


The Vicksburg District either moves or regulates 
the movement of 20 to 30 million cu yd of dredged 
material on an average annual basis. As part of the 
Tensas-Cocodrie Pumping Plant Project in Con- 
cordia Parish, Louisiana, channel enlargement was 
required in Wild Cow Bayou. The District began 
to shape the dredged material into a discontinuous 
embankment with gaps every 500 ft and at all 
natural drains. The landowner was allowed to re- 
claim use of the land once the channel enlargement 
was completed. The plan also included reforesta- 
tion of the riverside slope and batture area, but this 
proved too costly. The Tensas River Project estab- 
lished or preserved vegetated buffer strips along 
the river using dredged material from channel en- 
largement. Revegetation along the embankment 
will prevent erosion and reduce turbidity. During 
the excavation of the Phillip Bayou Cutoff on the 
red River Waterway, the City of Alexandria pro- 
vided lands and containment facilities to utilize a 
major portion of the excavated material for the 
development of port facilities of the City. At Lake 
Providence, Louisiana, an existing harbor facility 
has been expanded, and additional expansions are 
proposed, utilizing material from maintenance 
dredging at the entrance to the harbor. Dredged 
materials disposed of along the banks of the Oua- 
chita River in Louisiana have created recreational 
areas, and along the lower Pearl River, wildlife 
habitat. Along the Mississippi River, vast bars cre- 
ated by contraction works have provided nesting 
habitat for endangered terns. (See also W90-11316) 
(Geiger-PTT) 

W90-11325 


DREDGED MATERIAL DISPOSAL: WHAT IS 
IN THE FUTURE. 

G. J. McLindon. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 207-229. 9 ref. 


Descriptors: *Beneficial use, *Dredging, *Environ- 
mental effects, *Future planning, *Spoil banks, 
*Spoil disposal, *Waste disposal, Ecological ef- 
fects, Interagency cooperation, Marshes, Public 

licy, Soil conservation, Water quality, Wetlands, 
Wildlife habitats. 


Disposing of dredged material introduces a unique 
set of environmental and economic problems. 
Much of the early development and filling process 
occurred in ignorance of the ecological and hydro- 
logical systems impacted. With the advent of the 
Clean Water Act of 1966 and other environmental 
studies on wetland habitat, steps were taken to 
reduce the impact of using dredged materials for 
beneficial uses. The Intergovernmental Coopera- 
tion Act of 1968 required that the Federal Execu- 
tive establish its planning and development pro- 
grams with balanced consideration of all public 
interests. The National Environmental Policy Act 
called for maintaining conditions under which man 
and nature could exist in productive harmony and 
fulfill the social, economic, and other requirements 
of present and future generations of Americans. To 
implement the new construction-environmental 
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ethic, the US Army Corps of Engineers has devel- 
oped a multidisciplinary staff of professionals to 
address the engineering, economic, social, environ- 
mental, and aesthetic issues of every project. To 
reduce the amount of dredging needed in channels, 
soil conservation methods such as bank stabiliza- 
tion and revegetation programs should be of pri- 
mary concern. Soil conservation methods should 
be practiced in urban and industrial areas as well as 
at agricultural sites. Ships should be designed with 
shallow drafts to reduce the need for continual 
channel dredging. Changes in loading facilities and 
warehousing are needed to update ports to lower 
dredging requirements. More research is needed on 
the effects of oil development in wetlands and on 
creating a national program for the reduction of 
dredging, beneficial use of dredged materials, and 
reduction of environmental impact of dredging. 
(See also W90-11316) (Geiger-PTT) 

W90-11326 


DEVELOPMENT AND OPERATIONS OF THE 
CONTAINMENT AREA AQUACULTURE PRO- 
GRAM (CAAP) DEMONSTRATION SHRIMP 
FARM. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

R. Colemen, J. Homziak, and D. Dugger. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 230-246. 9 fig, 1 tab, 36 
ref. 


Descriptors: *Aquaculture, *Beneficial use, 
*Dredging, *Shrimp, *Spoil banks, *Spoil disposal, 
*Waste disposal, Fisheries. 


Use of dredged material containment areas 
(DMCA) for aquaculture has many benefits. Costs 
associated with land acquisition, levee and water 
control structure construction could be fully or 
partially subsidized by the government. Permits 
should be easier to obtain, and landowners would 
benefit by greater revenues from their property. 
The Corps of Engineers is operating a containment 
area aquaculture program (CAAP) near Browns- 
ville, Texas at two DMCA of approximately 120 
acres each. Two crops of the white shrimp P. 
vannamei are produced each year. To overcome 
intolerance of high salinities, a 5:1 mixture of P. 
vannamei and P. stylirostris, a species tolerant of 
higher salinities, will be stocked. Two semi-inten- 
sive crops, an extensive crop and a winter cool 
water tolerant shrimp crop were planned for 1988. 
The successful demonstration of an extensively 
managed shrimp crop may allow for greater par- 
ticipation by small investors/landowners in the 
CAAP program. (See also W90-11316) (Geiger- 


W90-11327 


THIN-LAYER PLACEMENT OF DREDGED 
MATERIAL: A METHOD FOR REDUCED EN- 
VIRONMENTAL IMPACT. 

Army Engineer District, Mobile, AL. 

For primary bibliographic entry see Field 5G. 
W90-11328 


DREDGING RESEARCH PROGRAM. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 6G. 
W90-11329 


GEOCHEMICAL AND ISOTOPIC CHARAC- 
TERIZATION OF FLOW IN FRACTURED 
PLUTONIC ROCKS: EXAMPLES FROM THE 
CANADIAN SHIELD. 

Atomic Energy of Canada Ltd., Pinawa (Manito- 
ba). Whiteshell Nuclear Research Establishment. 
For primary bibliographic entry see Field 2F. 
W90-11364 


DETAILED HYDRAULIC CHARACTERIZA- 
TION OF A FRACTURE ZONE IN THE BRAN- 
DAN AREA, FINNSJON, SWEDEN. 





Sveriges Geologiska Undersoekning, Uppsala. 
od pred bibliographic entry see Field 2F. 


HYDROGEOLOGICAL CHARACTERISTICS 
OF MAJOR FRACTURE ZONES IN A GRAN- 
ITE BATHOLITH OF THE CANADIAN 
SHIELD. 

Atomic Energy of Canada Ltd., Pinawa (Manito- 
ba). Whiteshell Nuclear Research Establishment. 
For primary bibliographic entry see Field 2F. 
W90-11367 


PRESSURE EFFECT OF TRANSMISSIVE 
FAULTS AND FRACTURES IN THE VICINITY 
OF INJECTION WELLS 

— Univ.-Rolla. School of Mines and Metal- 
urgy 

For primary bibliographic entry see Field 2F. 
W90-11376 


LANDFILL LINER QUALITY. 

GSI Environmental, Huntington Beach, CA. 

M. Monteleone. 

Civil Engineering (ASCE) CEWRAS9, Vol. 60, 
No. 7, p 47-49, July 1990. 1 fig. 


Descriptors: *Construction methods, *Landfills, 
*Liners, Clays, Geomembranes, Geotextiles, Me- 
chanical properties, New Jersey, Physical proper- 
ties, Polyethylene, Quality control, Wind. 


Well-executed construction quality assurance 
(CQA) is essential to preventing later problems 
with landfill liners. A CQA was developed for 
installing a geosynthetic liner in flat terrain in New 
Jersey. The facility was designed to accept 
wastewater treatment sludge and most of the waste 
would be above ground level when placed. A 
double geocomposite liner was employed. High- 
density polyethylene was combined with two com- 
pacted clay layers (maximum clay permeability 
0.0000001 cm/s). The CQA for the geomembrane, 
which consisted of a geonet and a geotextile, had 
the following elements: (1) inspection of geosynth- 
etics upon delivery for any damage or material 
substitution, (2) testing of geosynthetics for com- 
pliance with minimum physical and mechanical 
properties prior to installation; (3) observation of 
installation of the materials; and (4) protection of 
all installed geosynthetics during subsequent earth- 
work installations. The CQA program uncovered a 
number of problems that had to be solved as instal- 
lation proceeded. An unanticipated problem was 
high winds, which damaged even secured 150x32 
ft geomembrane panels. (Rochester-PTT) 
W90-11453 


ORGANIC AMENDMENT EFFECTS ON PHYS- 
ICAL AND CHEMICAL PROPERTIES OF A 
SANDY SOIL. 

Agricultural Research Service, Beltsville, MD. 
Soil-Microbial System Lab. 

C. F. Tester. 

Soil Science Society of America Journal SSSJD4, 
Vol. 54, No. 3, p 827-831, May/June 1990. 5 fig, 4 


tab, 30 ref. 


Descriptors: *Agricultural chemicals, *Fertiliza- 
tion, *Sludge utilization, *Waste disposal, Com- 
post, Decomposing organic matter, Hydrogen ion 
concentration, Loam, Manure, Nitrogen, Organic 
carbon, Phosphorous, Sand, Sludge disposal, Soil 
organic matter, Soil properties, Soil strength, Soil 
types, Soil water. 


Effects of repeated applications of sewage-sludge 
compost on soil properties have not been suffi- 
ciently evaluated with field trials. Field studies 
were established on an Evesboro loamy sand soil 
(mesic, coated Typic Quartzipsamment, 97% sand) 
to compare the effects of sewage-sludge compost, 
beef manure, and fertilizer amendments on soil 
properties. The study site had been fallow for 26 yr 
and should have provided a positive response to 
the added organic matter. Compost application 
rates were based on the assumption that material 
would be applied either only once or annually. 
Application rates ranged from those that were too 
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low to supply the total N requirement of a crop 
(e.g., 33 Mg/ha) to excessively high rates that 
would produce maximum soil benefits from the 
added organic matter (e.g., 268 Mg/ha). Soil prop- 
erties such as strength (penetrometer resistance), 
bulk density, water retention, pH, surface area, 
total N and P contents, and organic matter were 
evaluated for 5 yr. Addition of sewage-sludge 
compost significantly reduced penetration resist- 
ance when compared with the control and fertiliz- 
er-amended soils. Compost significantly reduced 
bulk density, increased soil water content, and 
modified pH to greater depths. Specific surface 
area of the soils increased linearly with the addi- 
tion of compost and C levels indicated that 24 and 
37% of the annually added organic matter decom- 
posed during the Ist yr from the sewage-sludge 
compost and beef manure, respectively. (Author’s 
abstract) 

W90-11568 


CARBON, NITROGEN AND PHOSPHOROUS 
CONCENTRATIONS IN AGGREGATES OF 
ORGANIC WASTE-AMENDED SOILS. 

Nigeria Univ., Nsukka. t. od Soil Science. 

J. S.C. Mbagwu, and A. Piccol 

Biological Wastes BIWAED, Vol. 31, No. 2, p 97- 
111, 1990. 10 tab, 28 ref. 


Descriptors: *Land disposal, *Nutrient concentra- 
tions, *Organic wastes, *Soil amendments, *Waste 
disposal, Aggregates, Carbon, Erosion, Italy, Ni- 
trogen, Phosphorus. 


The specific location of organic matter in the soil 
influences the decomposition and turnover of the 
organic matter. Different aggregate fractions are 
selectively removed during erosion. Characteriza- 
tion of these aggregates is needed to understand 
nutrient dynamics during fertility erosion. This 
study evaluated the long-term effects of organic 
wastes on dry aggregate size distribution and on 
the C, N and available-P concentrations of agricul- 
tural soils in North-Central Italy. Topsoils which 
had been amended for several years with either pig 
slurry (PS), cattle slurry (CS) or sewage sludge 
(SS) were separated into four macro-aggregate and 
three micro-aggregate classes by dry sieving. Irre- 
spective of treatment, macro-aggregates constitut- 
ed >70% of the total aggregate fractions. Average 
increases of 17, 13 and 67% (organic C), 18, 13 and 
57% (total N) and 430, 372 and 642% (available-P) 
were obtained from additions of PS, CS and SS, 
respectively. Increases were found in all aggregate 
fractions following waste application. There was a 
close positive correlation between the concentra- 
tions of C, N and to a lesser extent P, in the 
aggregates and their silt-plus-clay contents. These 
elements were preferentially concentrated in the 
macro-aggregates. Only slight differences in the 
C/N ratios of the aggregates were observed, but 
their C/P and N/P ratios decreased significantly 
following waste application. (Author’s abstract) 
W90-11589 


VERMIAL AND MICROBIAL MANAGEMENT 
OF BIOLOGICAL SLUDGES UNDER DYNAM- 
IC CONDITIONS OF TEMPERATURE AND 
SEASONAL CHANGES. 

Indiana State Univ., Terre Haute. Dept. of Health. 
M. S. Bisesi. 

Biological Wastes BIWAED, Vol. 32, No. 2, p 99- 
109, 1990. 3 fig, 1 tab, 26 ref. 


Descriptors: *Land disposal, *Microbial degrada- 
tion, *Oligochaetes, *Sludge disposal, *Waste man- 
agement, Biodegradation, Seasonal variation, 
Sludge, Sludge stabilization, Temperature effects, 
Vermial biotechnologyn. 


The application of earthworm (vermial) biotech- 
nology, in conjunction with indigenous microbial 
activity, has been suggested as a potentially effi- 
cient method for managing biological sludges and 
other labile organic matter on land. Studies were 
conducted to determine the effect of variable tem- 
peratures and seasonal changes on vermial and 
microbial activities. The results suggested that ver- 
mial activity and growth are accelerated under 
dynamic conditions of recurrently fluctuated tem- 
peratures. Vermial and microbial stabilization of 
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biological sludges on soil persisted under ambient 
conditions of temperature and seasonal changes. 
The rate of stabilization and turnover of biological 
sludges was accelerated when vermial and micro- 
bial activities were combined. (Author’s abstract) 
W90-11595 


THEORETICAL DISTRIBUTION OF SILICATE 
IN AN URBAN SEWAGE OUTFALL, CORRE- 
LATION WITH EXPERIMENTAL DATA. 
Universidad Politecnica de Canarias, Las Palmas 
de Gran Canaria (Spain). Dept. of Chemistry. 

J. Perez Pena, J. J. Hernandez Brito, M. Gonzalez 
Davila, and M. D. Gelado Caballero. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 37, No. 1, p 63-73, 1990. 
8 fig, 18 ref. 


Descriptors: *Coastal waters, *Data interpretation, 
*Estuaries, *Path of pollutants, ‘*Silicates, 
*Wastewater disposal, *Wastewater outfall, 
Canary Islands, Chemical analysis, Correlation 
analysis, Mixing, Salinity, Theoretical analysis, 
Transport. 


An area located in the city of Las Palmas de Gran 
Canaria (Canary Islands), the distribution of mo- 
lybdate reactive silicates was studied in a mixing 
zone with a flow of 70 L/second. The relationship 
between silicate and salinity in the mixing zone 
shows an almost ideal mixing behavior on the 
temporal scale (a few hours) of the dispersion area 
sampled. Profiles along the depth showed that the 
greatest amount of molybdate-reactive silicate is 
transported in surface waters, and therefore a two- 
layer model was chosen to describe this dispersion. 
The integrated and average depth isoconcentration 
lines throughout the dispersion layer were deter- 
mined under different oceanographic and meteoro- 
logical conditions. A numerical transport model 
based on the advection-diffusion process was ap- 
plied in order to explain and predict experimental 
distributions. Wind, boundary conditions and out- 
fall parameters were used as principal variables, 
providing the isoconcentration lines for an average 
integrated distribution in the dispersion layer. 
Agreement between theoretical and experimental 
results was better than 75% for the far field and 
better than 50% for the near field. Given these 
conditions, a conservative behavior of the silicate 
can explain experimental distributions in the 
mixing zone of an urban sewage outfall within a 
reasonable margin of error. Behavior can be ex- 
plained principally by taking into consideration the 
transport processes controlled by diffusion and ad- 
vection. (Vernooy-PTT) 

W90-11613 


PERSISTENCE OF METAL RESIDUES IN 
SEWAGE SLUDGE TREATED SOILS OVER 
SEVENTEEN YEARS. 

Macaulay Land Use Research Inst., 
(Scotland). 

For primary bibliographic entry see Field 5B. 
W90-11623 


Aberdeen 


ONE-DIMENSIONAL SOLUTE TRANSPORT 
IN POROUS MEDIA WITH PARTIAL WELL- 
TO-WELL RECIRCULATION: APPLICATION 
TO FIELD EXPERIMENTS. 

Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5B. 
W90-11647 


THERMOHYDROLOGIC CONDITIONS NEAR 
HIGH-LEVEL NUCLEAR WASTES _ EM- 
PLACED IN PARTIALLY SATURATED FRAC- 
TURED TUFF: I. SIMULATION STUDIES 
WITH EXPLICIT CONSIDERATION OF FRAC- 
TURE EFFECTS. 
California Univ., Berkeley. Lawrence Berkeley 
Lab. 

K. Pruess, J. S. Y. Wang, and Y. W. Tsang. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1235-1248, June 1990. 17 fig, 3 tab, 61 ref. 
Contract DE-AC03-76SF00098. 
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Descriptors: *Geologic fractures, *Model studies, 
*Radioactive waste disposal, *Water pollution 
sources, Capillarity, Thermal properties, Tuff, 
Waste disposal, Yucca Mountain. 


Modeling studies were performed on the simulta- 
neous transport of heat, liquid water, vapor and air 
in partially saturated, fractured porous rock. For- 
mation parameters were chosen as representative 
of the potential nuclear waste repository site in the 
Topopah Spring unit of the Yucca Mountain tuffs. 
The presence of fractures makes the transport 
problem very complex, both in terms of flow ge- 
ometry and physics. The numerical simulator used 
for flow calculations accounted for most of the 
physical effects believed to be important in multi- 
phase fluid and heat flow. It provided for handling 
the extreme nonlinearities that arise in phase transi- 
tions, component disappearances and capillary dis- 
continuities at fracture faces. A region around an 
infinite linear string of nuclear waste canisters was 
modelled, accounting for both the discreet frac- 
tures and the porous matrix. Thermohydrologic 
conditions in the vicinity of the waste packages 
were found to depend strongly on relative perme- 
ability and capillary pressure characteristics of the 
fractures, which are unknown. If liquid held on the 
rough walls of drained fractures was assumed to be 
mobile, strong heat pipe effects were predicted. 
Under these conditions, the host rock will remain 
in two-phase conditions up to the emplacement 
hole, and formation temperatures will peak near 
100 deg. If it was assumed that liquid cannot move 
along drained fractures, the region surrounding the 
waste packages was predicted to dry up, and for- 
mation temperatures would rise beyond 200 C. A 
substantial fraction of waste heat could be re- 
moved if emplacement holes were left open and 
ventilated, as opposed to backfilled and sealed. 
Additional controlled laboratory and field experi- 
ments are needed for a quantitative evaluation. 
(See also W90-11652) (Author’s abstract) 
W90-11651 


THERMOHYDROLOGIC CONDITIONS NEAR 

HIGH-LEVEL NUCLEAR WASTES _ EM- 

PLACED IN PARTIALLY SATURATED FRAC- 

TURED TUFF: Il. EFFECTIVE CONTINUUM 

APPROXIMATION. 

— Univ., Berkeley. Lawrence Berkeley 
b. 


K. Pruess, J. S. Y. Wang, and Y. W. Tsang. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1249-1261, June 1990. 16 fig, 2 tab, 22 ref. 
Contract DE-AC03-76SF00098. 


Descriptors: *Geologic fractures, *Model studies, 
*Radioactive waste disposal, *Water pollution 
sources, Capillarity, Continuum approximation, 
Permeability, Porous media, Thermal properties. 


An effective continuum approximation for model- 
ing of fluid and heat flow in fractured porous 
media was developed. The approximation was 
based on the thermohydrologic behavior observed 
in detailed simulations with explicit consideration 
of fracture effects. The crucial concept in develop- 
ment of an effective continuum approximation was 
the notion of thermodynamic equilibrium between 
rock matrix and fractures. Where applicable, it 
provided a substantial simplification of the descrip- 
tion of fluid and heat flow in fractured porous 
media. Formulas were derived for effective contin- 
uum characteristic curves (relative permeabilities 
and capillary pressures) in terms of the properties 
of fracture and matrix continua, respectively. Nu- 
merical simulations demonstrated that, under fa- 
vorable conditions, the effective continuum ap- 
proximation closely matched predictions obtained 
from an explicit modeling of fracture effects. It 
was also demonstrated that the approximation 
breaks down under unfavorable conditions (very 
tight rock matrix). A simple criterion for the appli- 
cability of an effective continuum approximation 
was derived from consideration of diffusive proc- 
esses. A quantitative evaluation showed the crite- 
rion to be consistent with the results of numerical 
simulations. (See also W90-11651) (Author’s ab- 
stract) 

W90-11652 


EUROPEAN APPROACH TO BENEFICIAL 
USE — 

M. C. N 47: 

Biocycle BCYCDK, Vol. 31, No. 6, p 36-39, June 
1990. 5 tab, 4 ref. 


Descriptors: *Agriculture, *Europe, *Sewage 
sludge, *Sludge disposal, *Sludge utilization, 
*Standards, Administrative regulations, Cadmium, 
Copper, Heavy metals, Mercury, Soil contamina- 
tion, Zinc. 


In 1986 a Council Directive was promulgated by 
the Commission of the European Communities 
(CEC) and was entitled: ‘On the protection of the 
environment, and in particular of the soil, when 
sewage sludge is used in agriculture.’ The aim of 
the directive is to ‘regulate the use of sewage 
sludge in —— in such a way as to prevent 
harmful effecis on soil, vegetation, animals and 
man.’ It obliges member states to promulgate spe- 
cific regulations following its criteria within three 
years (i.e., by 1989), but it leaves them the choice 
of regulating aspects considered more dependent 
on local situations and, if necessary, enforcing 
stricter limitations on the aspects covered by the 
directive. This regulation is based on the definition 
of numerical limits for heavy metals that can be 
supplied to land, as well as the definition of general 
procedures that characterize correct uses of 
sludges. In contrast to the U.S. Environmental 
Agency’s (EPA) proposed Part 503 ‘Standards for 
the Disposal of Sewage Sludge,’ the European 
regulation pertains only to the reuse of sewage 
sludge; therefore, no evaluations or procedures are 
given for other disposal systems. The most evident 
difference between the CEC and EPA rules is in 
the weight that is given to cadmium and mercury. 
These elements are major sources of concern in the 
European approach, but play much less of a role in 
the EPA rules, where copper and zinc are more 
significant. For agricul land, the cumulative 
loading rate allowed by the EPA would result in 
cadmium and mercury concentrations in the upper- 
most 25 cm of soil that is about five times higher 
than the most stringent European figure. (Agos- 


tine-PTT) 
W90-11687 


PLANT PRODUCTIVITY AND HEAVY METAL 
CONTAMINATION. 
Consiglio Nazionale delle Ricerche, Pisa (Italy). 
Ist. per la Chimica del Terreno. 
= V. Guidi, G. Petruzzelli, G. Vallini, and A. 

era. 
Biocycle BCYCDK, Vol. 31, No. 6, p 46-48, June 
1990. 4 tab, 14 ref. Regional Government of Tus- 
cany Special Grant 11789/ 12.10.1986. 


Descriptors: *Compost, *Crop yield, *Heavy 
metals, *Land disposal, *Path of pollutants, 
*Sludge disposal, Italy, Municipal wastes, Nitro- 
gen, Phosphorus, Potassium, Ryegrass, Spinach, 
Sunflowers. 


The accumulation of heavy metals in compost- 
amended soils and crops and the influence of com- 
post on plant productivity were evaluated. Soils 
chosen for cultivation were given the composts at 
the maximum rates allowed by Italian law. Two 
composts were tested in this research. The first 
was obtained from vegetable residues of the main 
metropolitan garden produce market of the city of 
Florence. It is reported as GC (Green Compost) in 
this paper. The second was derived from the aero- 
bic biostabilization of a mixture of the organic 
biodegradable fraction of municipal solid waste 
(MSW) and urban sewage sludge. This compost is 
referred to as MS (Municipal Solid Waste 
Derived Compost) in this paper. Sunflowers, spin- 
ach and rye grass were chosen for the experimental 
trials. Composts were mixed with soils before pot- 
ting. The pots were placed in the o; in normal 
weather for the season. Heavy metals were deter- 
mined both in composts and soil with atomic ab- 
sorption spectroscopy after nitric-perchloric diges- 
tion. Both composts had good chemical character- 
istics, and their use caused no pollution to soils and 
plants. The overall fertilizing effect was higher for 
GC, even though GC and MSWDC had similar 
contents of primary elements of fertility (N, P, K). 
The positive effect exerted on plants by GC at 


both rates was evident. The agricultural use of 
composts with a particularly low content of pollut- 
ants (e.g., green —— could be advanced in 
Italy by increasing amount allowed yearly. 
Limits for heavy ‘nie should continue to be 
retained in the legislation. (Agostine-PTT) 
W90-11689 


oa CHANGES IN SLUDGE STABILI- 
Centro di Studio per la Microbiologia del Suolo, 
PaGey, 

For primary bibliographic entry see Field 5D. 
W90-11690 


MARKET DEVELOPMENT FOR LONDON 
SLUDGE. 

Thamesgro Land Management Ltd. London 
(England). 

K. M. Panter, and J. L. Hawkins. 

Biocycle BCYCDK, Vol. 31, No. 6, p 54-57, June 
1990. 3 tab, 9 ref. 


Descriptors: *Marketing, “Quality control, 
*Sludge, *Sludge utilization, *Soil amendments, 
England, Sludge solids, Soil management, Soil 
properties, Topsoil. 


To encourage the use of sludge in land reclamation 
and landscaping, control the end use of the materi- 
al in compliance with known guidelines and to 
make a profit, a —- company was set up in 
London in 1986, called Thamesgro Land Manage- 
ment Limited (TLM). The topsoil market is very 
fragmented in the London area, with very few key 
players. The market size was estimated as about 
400,000 cu m per annum. The major opportunity 
identified in the market was the need for topsoil to 
meet rigid specifications. As a result of the knowl- 
edge that there was a market for such soils in the 
London area, it was decided to enter the topsoil 
market with a sludge/soil growing medium. In a 
survey of 44 so-called topsoils available on the 
market half came nowhere near the standards to be 
expected of topsoil and one failed to grow any- 
thing. in mind that these represent soils 
being presented at the top end of the market, the 
conclusion is that either virtually all soils are poor 
quality or the ifications used may be too de- 
manding. Therefore, it was decided to examine the 
parameters involved in current specifications and 
produce a standard set of specifications for recy- 
cled soils. The manufacturing process was revised 
to ensure that products of consistent quality were 
sa roduced. Soil properties which are kept to speci- 
ied standards are: texture, stone content, organic 
matter, pH, — phytotoxicity, zootoxi- 
city, weeds, and path — Having demonstrated 
that it is possible to select and predict the quality 
of the final product, Thamesgro Land Manage- 
ment is now actively promoting the ‘standard’ 
product, and also can supply a ‘premium’ product 
on request. Manufacture is carried out at three sites 
around London; this gives good geographical cov- 
erage of the market. Overall, TLM is now well 
established in the topsoil market , and is aiming to 
be a market leader through quality control and 
volume sales. (Agostine- 
W90-11691 


PHYTOTOXICITY SUPPRESSION IN URBAN 
ORGANIC WASTES. 

Centro de Edafologia y Biologia Aplicada del 
Segura, Murica (Spain). Dept. of Organic Re- 
sources. 


C. Garcia, T. Hernandez, and F. Costa. 

Biocycle BCYCDK, Vol. 31, No. 6, p 62-63, June 
1990. 11 ref. 
Descriptors: *Composting, *Municipal wastes, 
*Organic wastes, *Phytotoxicity, *Sewage sludge, 
*Sludge, *Waste utilization, *Water pollution ef- 
fects, Germination, Grasses, Inhibition, Plant 
growth, Spain. 


The influence of the phytotoxic substances of two 
urban wastes on seed germination was examined 
by means of a germination experiment using barley 
seeds. The effect of phytotoxicity was studied to- 





gether with its persistence when the grasses were 
submitted to the composting process. Two mix- 
tures were composted over 91 days, the organic 
fraction of city refuse and an aerobic sewage 
sludge. During the composting process, three clear 
stages of germination inhibition could be defined 
according to the degree of compost maturity: (1) 
almost total inhibition of germination (1 to 13 days 
of composting); (2) seeds germinated with a germi- 
nation index of 30 to 50 percent (26 to 65 days of 
composting); and (3) germination index of 90 per- 
cent (more than 65 days composting). These results 
indicate that sewage sludge inhibited germination 
almost totally if it was not subjected to compost- 
ing. Its phytotoxic character diminished as com- 
posting progresses. Furthermore, the matured 
product accelerated germination and practically 
every germinated seed produced a shoot. City 
refuse did not totally inhibit germination when 
used uncomposted (maximum index of about 60 
percent). Composting increased its germination ca- 
pacity, after 52 days the results were quite similar 
for fresh and mature composts. Of the germinated 
seeds, only about half showed a shoot at the end of 
the experiment. (Agostine-PTT) 

W90-11692 


LAND APPLICATION OF INDUSTRIAL RESI- 
DUES. 


Bioingegneria Agraria E Forestale in Florence, 
Italy. 


G. Galli, and A. Parenti. 
Biocycle BCYCDK, Vol. 31, No. 6, p 64-65, June 
1990. 


Descriptors: *Compost, *Industrial wastes, *Land 
application, *Municipal wastes, *Sludge, Gypsum, 
Italy, Landfills, Revegetation, Waste utilization. 


To revegetate landfills and degraded areas a pro- 
gram of recycling the residuals from cement and 
gypsum factories for land application was ap- 
proved by the Regione Toscana of Italy. Gypsum 
was combined with two different bulking agents, 
specifically sludge from a municipal treatment 
plant and composted municipal solid waste, to 
evaluate germination ability. Sludge ultimately 
gave the best results. Gypsum as a consequence of 
treatment behaves as a common topsoil, permitting 
functional and eventual productive recovery of 
areas receiving applications. Gypsum can be em- 
ployed successfully as a cover material for landfills 
and quarries. This experimental project will be 
extended to a larger scale. There will be ongoing 
biological monitoring of results and new growth 
tests of shrubs and trees on the new soil. (Agostine- 


PTT) 
W90-11693 


CONTROLLING AMMONIA EMISSION AT 
COMPOSTING PLANTS. 

Centro Ricerche Produzioni 
Italy. 

G. Bonazzi, L. Valli, and S. Piccinini. 

Biocycle BCYCDK, Vol. 31, No. 6, p 68-71, June 
1990. 1 fig, 4 tab, 5 ref. 


Animali, Emilia, 


Descriptors: *Aeration, *Ammonia, *Animal 
wastes, *Composting, *Farm wastes, *Odor con- 
trol, *Waste disposal, *Waste treatment, Biodegra- 
dation, Dehydration, Evaporation, Italy, Nitrogen, 
Odors, Poultry. 


Manure from laying hens, due to high moisture 
content (75-80%), pasty consistency and unpleas- 
ant odor, creates enormous disposal problems. 
Composting of the manure is a technique which 
has found several uses in Italy. The aim is to create 
biodegradation, an increase in temperature and 
hence dehydration through evaporation. One great 
drawback of this technique is that the odors and 
nitrogen emitted through volatilization are ex- 
tremely high. In order to single out the causes of 
this undesired effect, two farm scale plants in use 
for over a year in Emilia-Romagna (Italy) were 
monitored. The plants differ in three ways: quanti- 
ty of daily load of poultry manure and straw, 
moisture content of such mixture, and retention 
time. It is concluded that the development of this 
technology probably requires the adoption of some 
extra forced aeration device and the addition of 
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available materials richer in carbon (hence not 


only straw) to the poultry manure. (Agostine-PTT) 
W90-11694 


STOCHASTIC WASTE LOAD ALLOCATION. 
Wyoming Water Research Center, Laramie. 

Y. K. Tung, and W. E. Hathhorn. 

Ecological Modelling ECMODT, Vol. 51, No. 1/ 
2, p 29-46, May 1990. 3 fig, 5 tab, 31 ref. 


Descriptors: *Model studies, *Stochastic models, 
*Waste load allocation, *Wastewater disposal, 
*Water quality, Biochemical oxygen demand, Cor- 
relation analysis, Pollution load, Simulation analy- 
sis, Water quality control. 


A practical approach for solving a chance-con- 
strained stochastic waste load allocation (WLA) 
model is presented. The method consists of a 
simple linearization procedure for solving a nonlin- 
ear stochastic WLA model in which the statistical 
properties (i.e. the mean and covariance matrix) of 
the left-hand-side coefficients in water quality con- 
straints are estimated using the unconditional simu- 
lation. In addition, spatial and cross-correlation of 
the water quality parameters are also modeled by 
means of unconditional simulation. The results ob- 
served from the hypothetical example used clearly 
demonstrated the existence of the tradeoff between 
the requirement on water quality performance reli- 
ability and the maximum total allowable biochemi- 
cal oxygen demand (BOD) discharge. This trade- 
off implies that persons in charge of managing the 
stream environment must be cognizant of both the 
need to ensure water quality protection and the 
desire to meet this goal at a reduced cost. Further- 
more, the results from the example application 
revealed the significant effect the spatial correla- 
tion has on the solution of stochastic WLA prob- 
lems. (Agostine-PTT) 

W90-11695 


METHODS AND MODELLING TECHNIQUES 
USED FOR SEA POLLUTION STUDIES, AP- 
PLICATIONS TO DIFFERENT CASE STUDIES 
(METHODES ET OUTILS UTILISES POUR 
L’ETUDE DES REJETS EN MER). 

Societe Grenobloise d’Etudes et d’Applications 
Hydrauliques (France). 

For primary bibliographic entry see Field 5B. 
W90-11736 


THERMODYNAMIC CHEMICAL —- 
RIA OF CADMIUM AND LEAD 
AQUATIC SYSTEM OF THE KING J TALAL 
RESERVOIR (JORDAN). 

Jordan Univ., Amman. Dept. of Soils and Irriga- 
tion. 

T. M. Abu-Sharar, G. Saffarini, and Y. Lahawani. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 4, p 473-488, 
1990. 8 fig, 3 tab, 14 ref. 


Descriptors: *Cadmium, *Heavy metals, *Lead, 
*Reservoirs, *Thermodynamics, *Wastewater dis- 
posal, *Water chemistry, *Water pollution sources, 
Eutrophication, Jordan, King Talal Reservoir, Nu- 
trients, Pollutant identification, Water reuse. 


The King Talal Reservoir (KTR) is partially re- 
charged with sewage water effluent produced 
from the Khirbit-Es-Samra Treatment Plant. Be- 
cause of the enrichment of the KTR water with 
nutrients, and the subsequent eutrophication, the 
effect of biochemical activity on the thermody- 
namic chemical equilibria of Cd(II) and Pb(II) was 
investigated. Twenty water samples were periodi- 
cally collected from both surface and bottom 
waters of the KTR during the period May 1986 to 
November 1987. The water samples were analyzed 
for major chemical constituents, including Cd and 
Pb. Ionic speciation of each sample was carried out 
using the GEOCHEM program. The results indi- 
cated that surface and bottom waters were under- 
saturated with respect to CdCO3 and Cd(OH)2. 
The surface water was in equilibrium with PbCO3 
for the samples having log(H(+)/HCO3(-)) lower 
than -4.4. At values higher than -4.4, Pb(II) was 
probably precipitated as lead phosphate. The 
bottom water was, in general, in equilibrium with 
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PbCO3. However, some data points showed super- 
saturation. This was attributed to the unsteady 
state of the biochemical reactions affecting the 
H(+)/HCO3(-) ratio, which may well cause the 
apparent supersaturation with Pb(II). (Author’s ab- 
stract) 

W90-11745 


VESICULAR-ARBUSCULAR MYCORRHIZAE 
IN A WASTEWATER-IRRIGATED OLDFIELD 
ECOSYSTEM IN MICHIGAN. 

Michigan State Univ., East Lansing. Dept. of 
Botany and Plant Pathology. 

G. R. Safir, J. O. Siqueira, and T. M. Burton. 

Plant and Soil PLSOA2, Vol. 121, No. 2, p 187- 
196, February 1990. 5 fig, 5 tab, 44 ref. 


Descriptors: *Fungi, *Irrigation effects, *Land dis- 
posal, *Mycorrhizae, “Wastewater disposal, 
*Wastewater irrigation, Michigan, Municipal 
wastewater, Nutrients, Roots. 


The incidence of vesicular-arbuscular mycorrhizae 
(VAM) in wastewater irrigated and non-irrigated 
oldfield soils in Michigan was studied. Soil and 
root samples were taken monthly from field plots 
on the second and third years of consecutive irri- 
gation with municipal wastewater at rates of 0, 5 
and 10 cm/wk. The oldfield ecosystem contained a 
high VAM fungal spore population density, but 
low species diversity. The most common VAM 
fungal species were Glomus mosseae and G. fasci- 
culatum. Both spore density and root colonization 
were higher in irrigated species than in non-irrigat- 
ed plots. Irrigation effects were largest early in the 
growing season. In addition to increasing VAM 
incidence, wastewater irrigation shifted VAM 
fungal species composition. Irrigation favored G. 
mosseae over G. fasciculatum. Bioassays using 
either Sorghum vulgare or Daucus carota, an old- 
field native species, indicated that the VAM sys- 
tems were still functioning after the third year of 
consecutive wastewater irrigation. The data from 
experiments using nutrient solutions at wastewater 
concentrations suggest that the effects of 
wastewater irrigation on VAM are due to the 
effects of both water and nutrients. Since VAM are 
a very important component of the plant’s water 
and nutrient uptake system and equally important 
in structuring plant communities under limiting 
growth conditions, it is suggested that the stimula- 
tory effect of wastewater irrigation on VAM in an 
oldfield ecosystem enhances the ecosystem’s ability 
to function as a living filter for wastewater clean 
up. (Author’s abstract) 

W90-11765 


SLUDGE TAKES THE LEAD IN COMMUNITY 
RECYCLING. 

Redwood Sewer District, Grants Pass, OR. 

L. Funk. 

Biocycle BCYCDK, Vol. 31, No. 5, p 34-35, May 
1990. 3 fig. 


Descriptors: *Recycling, *Sludge disposal, 
*Sludge utilization, *Waste | management, 
*Wastewater treatment, Animal wastes, Compost- 
ing, Oregon, Solid waste disposal, Wood wastes. 


Loss of its disposal farm site, bringing higher con- 
comitant disposal costs, created a sludge disposal 
problem for the Redwood Sewer District, Jose- 
phine County, Oregon. To deal with its sludge, the 
District has energetically expanded the scope of its 
composting program. The program uses stall bed- 
ding from the county fairgrounds as a bulking 
agent; this material, in combination with sludge, 

es ‘Jo-Gro’ compost. Recently permission was 
given by the County Board of Commissioners to 
expand the program to recycle wood materials, 
leaves, and grass clippings. Literally thousands of 
yards of these materials were being disposed of in 
landfills or in burn piles in Josephine County. 
Wastewater-treatment districts are not often 
thought of as leaders in the field of recycling, but 
even a small district can justify participating in a 
wood-waste/yard-waste recycling program simply 
to give it the raw materials for composting. Other- 
wise, it must purchase a bulking agent. Under the 
new Josephine County program, materials would 
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be brought to a central location and be separated 
by type and size. Larger wood particles would be 
sold for boiler fuel, with smaller size materials 
shredded and channeled into the composting oper- 
ation. (Bater-PTT) 

W90-11767 


STUDY OF INTERACTIONS BETWEEN 
HEAVY METALS AND SEWAGE SLUDGES: 
DETERMINATION OF STABILITY CON- 
STANTS AND COMPLEXATION CAPACITIES 
OF COMPLEXES FORMED WITH CU AND 
cD 


Laboratoire Central des Ponts et Chaussees, Bou- 
guenais (France). 

For primary bibliographic entry see Field 5D. 
W90-11773 


DUMPING AT SEA. 

Miljoeverndepartementet, Oslo (Norway). 

For primary bibliographic entry see Field 5G. 
W90-11827 


MANAGEMENT AND CONTROL OF TRANS- 
FRONTIER WASTE MOVEMENTS IN BEL- 
GIUM. 

Ministry of the Environment and Social Emancipa- 
tion, Brussels (Belgium). 

For primary bibliographic entry see Field 5G. 
W90-11828 


STRUCTURAL SAFETY OF AN OCEAN OUT- 
FALL AGAINST HURRICANE DAMAGE, 
Florida Atlantic Univ., Boca Raton. Dept. of 
Ocean Engineering. 

For primary bibliographic entry see Field 8A. 
W90-11830 


ENZYMOLOGY OF  LIGNO-CELLULOSE 
DEGRADATION BY PLEUROTUS SAJOR- 
CAJU DURING GROWTH ON PAPER-MILL 
SLUDGE. 

Tamil Nadu Agricultural Univ., Coimbatore 
(India). Dept. of Agricultural Microbiology. 

K. Kannan, G. Oblisami, and B. G. Loganathan. 
Biological Wastes BIWAED, Vol. 33, No. 1, p 1-8, 
1990. 2 fig, 2 tab, 19 ref. 


Descriptors: *Biodegradation, *Enzymes, *Pulp 
wastes, *Sludge treatment, *Wastewater treatment, 
Biotransformation, Cellulose, Fungi, Lignin, Pulp 
and paper industry, Sludge disposal, Solid waste 
disposal. 


The mechanism of degradation of paper-mill 
sludge containing lignin and cellulose was studied 
to establish a technology for the bioconversion of 
this solid waste to useful materials, and to protect 
the environment from lignin-related pollutants. 
Edible mushrooms (Pleurotus sajor-caju) were 
grown in flasks containing mineral medium with 
paper-mill sludge as the ligno-cellulosic source. 
Periodic samples obtained during the growth of 
Pleurotus were quantitatively assayed for enzymes 
involved in the degradation of cellulose and lignin. 
The degradation of cellulose by Pleurotus sajor- 
caju was rapid at the initial stages of growth. The 
activities of endoglucanase, exoglucanase, and 
beta-glucosidase were maximum at 8, 12, and 26 
days of growth, respectively. The activities of 
lignin-degrading enzymes were maximum at the 
later stages of the growth. Such a delignification 
process is considered to have potential applications 
in the conversion of paper-mill sludge into food, 
animal feed and fiber products. (Geiger-PTT) 
W90-11857 


RISK ASSESSMENT IN MANAGING INFEC- 
TIOUS WASTES. 

La Moreaux (P.E.) and Associates, Inc., Tuscaloo- 
sa, AL. 

J. W. LaMoreaux, and N. Green. 

Water Environment & Technology WAETEJ, 
Vol. 2, No. 6, p 40-43, June 1990. 1 tab, 1 fig. 


Descriptors: *Epidemiology, *Hospitals, *Infec- 
tion, *Infectious wastes, *Risk assessment, *Waste 


disposal, *Waste management, Pathogens, Public 
policy. 


The two factors that dominate the risk-assessment 
process are the degree of hazard and the potential 
for exposure. In the management of wastes, the 
risk of a particular disposal practice is determined 
by the potential of pathogens to be infectious, the 
viability of those pathogens, and the conditions of 
exposure. Most reported cases of public exposure 
to hospital wastes result from: lack of standardiza- 
tion in regulations, illegal dumping, careless han- 
dling by transporters, and errors in identifying the 
— waste stream to be used by hospital waste 
andlers. The National Solid Wastes Management 
Association (NSWMA) surveyed state health and 
environmental agencies in January 1987 to deter- 
mine when treatment and disposal of infectious 
wastes are subject to regulations distinct from 
those that apply to municipal solid wastes. Results 
reported include: the solid waste and health de- 
partment in a majority of states define infectious 
waste items and subject these items to special rules 
or recommendations in management; some states 
are revising their definitions to capture all genera- 
tors in infectious wastes, not just hospitals; hospi- 
tals and health care facilities are prevented from 
disposing of wastes in landfills without rendering 
the wastes noninfectious, however, disposal with- 
out treatment is allowed in certain states; and 13 
states have written or endorsed specific guidelines 
or requirements for transporting untreated infec- 
tious wastes. In a survey performed in January 
1988 by a team of members of the medical commu- 
nity, 88% of the states either are or will soon be 
regulating infectious wastes from _ hospitals. 
(Stoehr- 
W90-11971 


5F. Water Treatment and 
Quality Alteration 


GALVANIC CORROSION OF LEAD SOLDER 
IN COPPER PIPEWORK. 

Water Research Centre, Swindon (England). 
Swindon Engineering Centre. 

For primary bibliographic entry see Field 5B. 
W90-10534 


MICROBIOLOGICAL AND TRIHALOMETH- 
ANE RESPONSES TO BOOSTER CHLORINA- 
TION. 

University Coll., London (England). Dept. of Civil 
and Municipal Engineering. 

R. A. Gibbs, J. E. Scutt, and B. T. Croll. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
131-139, April 1990. 8 fig, 3 tab, 10 ref. 


Descriptors: *Chlorination, *Microbiological stud- 
ies, *Trihalomethanes, *Water treatment, Bacterial 
analysis, Chlorine, Disinfection, Organic com- 
pounds. 


Two zones of a water distribution supply area 
receiving treated surface water were used to study 
the effect of booster chlorination on bacterial re- 
growth. In the first year of the study general 
patterns of bacterial regrowth were observed, and 
in the second year one of the areas was booster 
chlorinated at the outlet from a surface reservoir. 
In both years of the study the heterotrophic plate 
counts showed a seasonal pattern. In the second 
year there was a large increase in plate counts from 
mid-July to October in both study areas. During 
this period, booster chlorination was unable to 
prevent bacterial regrowth. The addition of chlo- 
rine to produce an initial free chlorine residual of 
0.5 mg/L resulted in a reduction in bacterial num- 
bers, but with further retention in the distribution 
system bacterial regrowth occurred. There was 
little increase in the trihalomethane concentration 
following booster chlorination, but booster chlor- 
ination appeared to increase the assimilable organic 
carbon concentration. (Author’s abstract) 
W90-10536 


PRE-FILTRATION OF VERY HIGHLY 
TURBID WATERS USING PEBBLE MATRIX 
FILTRATION, 


J. P. Rajapakse, and K. J. Ives. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
140-147, April 1990. 6 fig, 4 tab, 9 ref. 


Descriptors: *Filtration, *Pretreatment of water, 
*Suspended solids, *Turbidity, *Water treatment, 
Backwash, Drainage, Model studies, Rivers, Sand 
filters, Water quality control. 


As a solution to very high turbidity problems 
associated with slow sand filters, a new pretreat- 
ment method has been developed Initial experi- 
ments with a model using a bed of fine sand 
(effective diameter = 0.32 mm) demonstrated that 
maximum loadings on slow sand filters should not 
exceed 25 mg/L at a filtration velocity of 0.2 m/h 
for satisfactory run times (approximately 5 weeks). 
However, a literature survey revealed that many 
tropical rivers may carry several hundred (or a few 
thousand) mg/L of suspended solids during mon- 
soon periods. A need for pretreatment methods is 
therefore obvious. A novel process, called pebble 
matrix filtration, can protect slow sand filters by 
reducing the suspended-solids concentration of 
monsoon river waters (containing up to 5000 mg/ 
L) to below 25 mg/L. Suitable operational param- 
eters are given at flow rates of 0.72 to 1.56 m/h for 
tested suspended solids concentrations of 500, 
1000, 2000, and 5000 mg/L kaolin clay in London 
tap water, with achieved run times of up to 116 h 
to head losses not exceeding 1.5 m. At the of a 
filter run good cleaning is achieved by two drain- 
age cycles followed by backwashing with raw 
water only, to expand the sand into the pebble 
pores. A common wash rate of 50 m/L is recom- 
mended for both coarse and fine sand. (Author’s 
abstract) 

W90-10537 


TRANSFER OF TECHNOLOGY OCCASIONED 
BY THE SENEGAL VILLAGE WATER-SUPPLY 
PROJECT. 

Balfours, Sheffield (England). 

J. M. Wenn, and A. Horsfield. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
148-153, April 1990. 1 fig. 


Descriptors: *Boudouk, *Senegal, *Technology 
transfer, *Water resources, *Water supply devel- 
opment, Case studies, Developing countries, Dijida 
Maouda, Information exchange, Project planning, 
Public participation, Water supply. 


The technology transfer of a rural water-supply 
scheme in Senegal, West Africa, financed by a 6 
million pound grant from the Overseas Develop- 
ment Administration and carried out by direct 
labor during 1983-1988, is described. The prime 
objectives of the transfer of technology through 
this project were: (a) to achieve project construc- 
tion at a reasonable cost, and (b) to leave a skill 
pool in Senegal at the Ministry, engineer and vil- 
lage levels, so that the project works can be oper- 
ated, maintained, extended and replicated in the 
years after completion. Even before the project 
was completed, the villages in two localities had 
organized extensions and additions to the networks 
provided through the project. In one case, at Djida 
Maouda, a major pipeline extension to bring water 
to a new expanding community about 2 km from 
the rest of the scheme was undertaken by the 
Direction de l’Hydraulique Rurale (DHR), who 
used project-trained labor, skilled tradesmen, coun- 
terpart supervisors, project plant and equipment. 
In the other case, at Boudouk, the locals them- 
selves planned, funded and constructed two addi- 
tional cattle-watering points. The schemes were 
carried out by local tradesmen who had participat- 
ed in the village works and had copied the designs 
and construction methods. The scheme provided a 
safe supply of clean drinking water to 85,000 
people based in 18 village centers. (Davis-PTT) 
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MEMBRANES, MEMBRANE PROCESSES, 
AND THEIR APPLICATIONS: NEEDS, UN- 
SOLVED PROBLEMS, AND CHALLENGES OF 
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North Carolina State Univ., Raleigh. Dept. of 
Chemical Engineering. 
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Max-Planck-Inst. fuer Biophysik, Frankfurt am 
Main (Germany, F.R.). 

For primary bibliographic entry see Field 3A. 
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RO FOR IMPROVED PRODUCTS IN THE 
FOOD AND CHEMICAL INDUSTRIES AND 
WATER TREATMENT. 

eC Systems Ltd., Whitchurch (Eng- 
and). 

For primary bibliographic entry see Field 3A. 
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SEPARATION POTENTIAL OF NANOFILTRA- 
TION MEMBRANES. 

Technische Hochschule Aachen (Germany, F.R.). 
Lehrstuhl fuer Verfahrenstechnik 1 und Inst. fuer 
Verfahrenstechnik. 
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Lund Univ. (Sweden). Dept. of Chemical Engi- 
neering. 

For primary bibliographic entry see Field 3A. 
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FOULING STUDIES. 

Lund Univ. (Sweden). Dept. of Food Technology. 
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DISTILLATION. 

New South Wales Univ., Kensington (Australia). 
Centre for Membrane and Separation Technology. 
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Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
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University of Petroleum and Minerals, Dhahran 
(Saudi Arabia). Dept. of Civil Engineering. 

S. A. Mitha, and M. F. N. Mohsen. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. _ No. 2, p 156-165, April 1990. 12 fig, 4 tab, 
27 ref. 


Descriptors: *Chlorination, *Contactors, *Disper- 
sion, *Hydraulic models, *Hydraulic properties, 
*Water treatment, *Water treatment facilities, Dis- 
infection, Dispersion coefficient, Mathematical 
studies, Model studies. 


An experimental research study was conducted 
involving tracer studies, carried out in four geo- 
metrically similar models of contact chambers and 
operated under an equal detention time criterion. 
The scale effect on dispersion characteristics was 
investigated to determine how closely the perform- 
ance of a prototype can be predicted from a labo- 
ratory study on scaled-down models. A number of 
parameters and indices, including dispersion 
number, were considered in the investigation. 
From the output-generated curves it was observed 
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that the coefficient of dispersion is influenced by 
scale. However, both the normal variance and the 
dispersion number are, to a large extent, independ- 
ent of scale, at least for longitudinal basins larger 
than 5.6 cm (2.2 in.) width, and for all practical 
detention times. (Author’s abstract) 
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ALGORITHM FOR RELIABILITY-BASED OP- 
TIMAL DESIGN OF WATER NETWORKS. 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Industrial Engineering and Management. 

For primary bibliographic entry see Field 6A. 
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REORGANIZATION OF WATER-DISTRIBU- 
TION SYSTEM. 

Roorkee Univ. (India). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 6A. 
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FLAVORING AGENTS AND DISINFECTION 
OF WATER. 

Wyoming Univ., Laramie. Dept. of Chemical En- 
gineering. 

D. O. Cooney, and J. P. Chura. 

Journal of Environmental Engineering (ASCE) 
, eas Vol. 116, No. 3, p 642-645, 1990. 2 fig, 7 
ref. 
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Iodine is used to destroy cysts of Giardia lamblia in 
surface waters, especially in developing countries. 
Studies showed that flavoring mixes should not be 
added to iodinated water until after the iodine has 
had a chance to disinfect the water. Flavoring 
agents containing ascorbic acid or tannic acid con- 
vert I2 to the ineffective I(-) form very quickly (on 
the order of 0.2 s or less under conditions of 
excellent mixing). Aspartame (NutraSweet), citric 
acid, and sodium saccharin do not react significant- 
ly with 12. As a general principle, flavoring agents 
should only be added to water after the iodine has 
had enough time to disinfect the water. Heating 
iodinated water to drive off I2 and thereby in- 
crease the palatability of the water is not very 
effective because the rate of I2 evolution is too 
slow. (Creskoff-PTT) 
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SELENIUM METHOD FOR TREATMENT OF 
LAKES FOR ELEVATED LEVELS OF MERCU- 
RY IN FISH. 

Boliden Mineral A.B. (Sweden). Smelting Div. 
K. Paulsson, and K. Lundbergh. 

Science of the Total Environment STENDL, Vol. 
87/88, p 495-507, November 1989. 8 fig, 3 tab, 16 
ref. 
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Selenium in the form of sodium selenite (Na2SeO3) 
incorporated in a rubber matrix was introduced 
into a Swedish lake which is black-listed for fishing 
because of high mercury levels in fish tissues. The 
lake is not acidified. The level of Se in the lake was 
raised from 0.4 to about 3-5 micrograms Se/L, and 
sustained at this level for a period of > 3 years. 
The Hg content of pike (Esox lucius) was found to 
have fallen markedly after the lake had been treat- 
ed for only 1 year. The Hg content was halved 
over the whole weight range and stayed below the 
black-list limit during the treatment period. After 
the first year the Hg content of perch (Perca 
fluviatilis) muscle had also decreased. The reduc- 
tion for those between 8 and 11 cm long (3-6 years 
old) was found to be 77%; for those between 12 
and 16 cm long (7-9 years old), 65%; and for those 
between 17 and 25 cm long (> 9 years), 77%. 
After 2 years, the total reduction was 85% for 
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perch 12-16 cm long and 75% for those 17-25 cm 
long. By the end of the third year, the Hg content 
had decreased by 84% in those that measured 
between 17 and 25 cm. The Se treatment also 
resulted in a very marked decrease in the Hg 
content of the muscle of roach (Leuciscus rutilus). 
The decrease, from 0.5-1.0 to 0.06-0.08 mg Hg/kg 
muscle, was independent of size. The treatment of 
lakes with Se has been found to be one of the few 
known methods of lowering the Hg content of fish 
quickly and easily. (Author’s abstract) 
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LAND APPLICATION 
SLUDGES. 
Pennsylvania State Univ., University Park. Dept. 
of Agricultural Engineering. 

For primary bibliographic entry see Field 5E. 
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WATER QUALITY IN GAINES CREEK AND 
THE GAINES CREEK ARM OF EUFAULA 
LAKE, OKLAHOMA. 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

For primary bibliographic entry see Field 2K. 
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MICROBIAL WATER QUALITY CONCERNS 
FOR WATER SUPPLY USE. 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

E. E. Geldreich. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-224034. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. EPA/600/D-89/104, June 2, 1989. 
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The greatest impact of water pollution on public 
health comes through drinking water, the source 
of which may be degraded by point and nonpoint 
pollution sources including municipal wastewater, 
stormwater runoff, agricultural drainage and food 
processing. While water treatment technology can 
successfully process poor quality source waters 
containing in excess of 2,000 fecal coliforms/100 
ml to produce potable water that meets the accept- 
ed drinking water standards, there is serious con- 
cern that the barriers to microbial breakthrough in 
the finished water may prove to be dangerously 
thin. Any momentary break in the treatment train 
could allow substantial levels of microorganisms to 
enter the final product--potable water. The burden 
of water quality enhancement should be a shared 
responsibility among all discharges and down- 
stream users of these irreplaceable resources. Much 
can be accomplished through the application of a 
multiple barrier approach in wastewater treatment, 
controlled stormwater releases, and water supply 
enhancement. Dischargers must seek to minimize 
pathogen releases, reduce particulate dispersion 
and diminish organics in effluents. These factors 
impact heavily on wastewater disinfection effec- 
tiveness. Furthermore, with passage downstream 
to the water intake, these organic residuals may be 
the precursors of disinfection by-products created 
during drinking water treatment. Some water 
supply operations must revise their treatment prac- 
tices to provide better protection from protozoan 
cyst passage and enhance the removal of organics 
before applying disinfection. Disinfection of water 
supply is critical and will only be consistently 
effective in a clean processed water. (Lantz-PTT) 
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OCCURRENCE OF SYNTHETIC ORGANIC 
CHEMICALS IN DRINKING WATER, FOOD, 
AND AIR. 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 
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REMOVAL OF URANIUM FROM DRINKING 
WATER BY CONVENTIONAL TREATMENT 
METHODS. 

Environmental Protection Agency, 
OH. Drinking Water Research Div. 
T. J. Sorg. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-218259. 
Price codes: A03 in paper copy, AO1 in microfiche. 
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24p, 11 fig, 7 tab, 17 ref. 
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The US EPA’s drinking water regulations current- 
ly do not contain a maximum contaminant level 
(MCL) for uranium. Presently, the EPA is review- 
ing the health effects data and depending on the 
outcome of this review, the MCL could be as low 
as 10 pCi/L or as high as 40 to 50 pCi/L. Recent- 
ly, the State of California has proposed a MCL of 
20 pCi/L. Uranium occurrence data indicates that 
a number of water supplies will exceed the MCL 
even if it is set as high as 50 pCi/L. Treatment to 
remove the uranium will be one alternative for 
consideration by the water utilities in noncompli- 
ance with the uranium MCL. Conventional treat- 
ment technologies have been evaluated on either a 
laboratory or field-scale level showing that coagu- 
lation/filtration, lime softening, anion exchange, 
and reverse osmosis are capable of removing urani- 
um down to the 1-5 microgm/L range. Although 
laboratory and pilot plant studies have been con- 
ducted to evaluate a variety of treatment methods, 
few full-scale systems have been built to remove 
uranium primarily because an uranium regulation 
has not been formally established. Data from full- 
scale conventional coagulation/filtration has 
shown uranium to be effectively removed, but the 
data is very limited and influent concentrations are 
generally very low. Several small anion exchange 
systems have been installed at schools and these 
systems are performing very effectively. (Lantz- 


PTT) 
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TREATMENT OF EUTROPHIC WATERS. 
National Inst. for Water Research, Pretoria (South 
Africa). 
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Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-177596. 
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Eutrophication of surface waters is causing in- 
creasing concern in South Africa and elsewhere 
with regard to problems experienced in producing 
potable water of good quality from these sources. 
Sedimentation and filtration alone are not adequate 
treatment methods for enriched waters any more. 
Prechlorination improves sedimentation of floccu- 
lated algae but results in taste and odor problems 
and the formation of excessive halogenated hydro- 
carbons. The National Institute for Water Re- 
search (NIWR) has developed considerable exper- 
tise in the application of Dissolved Air Flotation 
(DAF) alone and in combination with filtration 
(DAFF), of enriched waters around the country. 
The need to incorporate sedimentation into the 
DAFF process, to treat surface waters with vari- 
able quality and the to remove tastes, odors and 
other micropollutants have been identified. Further 
research is being directed accordingly. The need 
for research enhancement in the field of catchment 
management for the setting of workable water 
sources management strategies is also recognized. 
(Author’s abstract) 
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PROTOZOAN SOURCES OF SPONTANEOUS 
COLIFORM OCCURRENCE IN CHLORINAT- 
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World Health Organization, Copenhagen (Den- 
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This paper deals with water and sanitation services 
in Europe as a part of the regional program of the 
World Health Organization (WHO): ‘The Interna- 
tional Drinking Water Supply and Sanitation 
Decade’ or simply the ‘Water Decade.’ An analysis 
made at the beginning of the Water Decade is 
presented, showing the deficiencies in the level of 
coverage and the disparity betwen the services 
provided to urban and rural communities, respec- 
tively, Similarly, a disparity existed between the 
provision of water supplies and waste disposal 
facilities. The analyses led to the adoption of a 
strategy designed to enable the Member States of 
the WHO European Region to reach the objec- 
tives of providing adequate water and sanitation 
services. The results eight years later are evaluated 
and show that, today, the percentage of population 
connected at home to a safe piped water network 
has reached 87.3%. The remaining population has 
easy access to private or communal water supply 
sources other than piped water networks. With 
regard to sanitation, the percentage of population 
connected to a sewerage network has reached 
76.2%; and the remaining population has adequate 
means of wastewater disposal. However, as the 
deficiencies in the treatment and disposal of 
wastewater, together with municipal, agricultural 
and industrial activities, are causing progressive 
contamination of water sources, the future strategy 
will have to be oriented towards: the protection of 
water sources; the development of technology for 
removing pollutants and for rehabilitating contami- 
nated water sources; the promotion of water con- 
servation policies; and increase of the present 
knowledge of the effects of water pollutants on 
health. (See also W90-11403) (Author’s abstract) 
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Oregon State Health Div., Portland. Drinking 
Water Program. 
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Small water systems face immense difficulties in 
meeting the requirements of the Surface Water 
Treatment Rule resulting from the Safe Drinking 
Water Act of 1986. Partnerships have been formed 
in Oregon among the state regulatory agency, 
communities, and consulting engineers to assist 
small communities in meeting these requirements. 
The case of Westfir, Oregon, with a population of 
310 and limited resources due to the loss of its 
single major industry in 1985, represents an exam- 
ple of a small community that met its treatment 
requirements by a preliminary study and pilot 
study approach using slow sand filtration to treat 
water obtained from a nearby river. The pilot plant 
on average removed 99% of total coliforms, 100% 
of fecal coliforms, and 50% of turbidity; the full- 
scale plant achieved 98% removal of total coli- 
forms, 94% of fecal coliforms, and 50% of turbidi- 
ty. The pilot plant cost $790 to construct and had 
an annual operating cost of $5,430. The final cost 
of the full-scale plant was $217,483, which was 
paid by a community development block grant. 
(Rochester-PTT) 
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TECHNOLOGIES FOR SMALL SYSTEMS. 
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Treatment technologies for small systems should 
have low construction and operating costs, simple 
operation, low maintenance, and low labor require- 
ments. Processes that meet some of these condi- 
tions are coagulation-filtration package plants, dia- 
tomaceous earth filtration, slow sand filtration, 
ptecipitative (lime or lime and soda ash) softening, 
ion exchange, activated alumina, reverse osmosis 
(RO), granular activated carbon (GAC), and air 
stripping. The principles of operation for each of 
these technologies are summarized and estimated 
capital and operating costs are presented for small 
water treatment systems (generally 0.10-1.0 mgd). 
Small systems present a unique set of problems that 
center around limited resources. The most signifi- 
cant requirements for affordable technologies for 
small systems are low construction and operating 
costs, simple operation, low maintenance, and low 
operating labor requirements. Technologies that 
meet these requirements are coagulation-filtration 
package plants, diatomaceous earth filtration, slow 
sand filtration, ion exchange, GAC, and air strip- 
ping. RO, lime softening, and activated alumina 
also may find application, but RO generally is 
more expensive than the other alternatives and 
activated alumina processes generally are more 
complicated and more costly to operate than ion 
exchange. However, these technologies may be the 
only methods that are effective for some problems 
and certainly can be handled by small systems. 
(Rochester-PTT) 
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SLOW SAND FILTRATION: DESIGN, OPER- 
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International Reference Centre for Community 
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Because of their simplicity, efficiency, and econo- 
my, slow sand filters are appropriate means of 





water treatment for community water supply in 
developing countries and for small water systems 
in other areas of the world, including the United 
States. The basic elements of a slow sand filter are 
described, as are planning, design, and construction 
aspects, with special emphasis on maintenance. Ba- 
sically, the slow sand filter consists of a tank 
constructed of reinforced concrete, ferrocement, 
stone, brickwork , plastics, or metal and 
containing a supernatant layer of raw water a bed 
of fine sand, a system of ins, an inlet and 
outlet structure, and a set of filter regulation and 
control devices. A design period of 10-15 yr is 
supported by data from Columbia and India, and 
avoids the problem of overdesigning water treat- 
ment facilities. Other led design criteria 
are 5-200 sq m/filter, minimum of two units; 0.1-0.2 
m/hr filtration rate; 0.15-0.30 mm effective sand 
size; and sand uniformity coefficient of <5, prefer- 
ably below 3. Construction costs range from 
$50,000 (US) for a 1,000 cu m/day capacity to 
$250,000 for a 7,000 cu m/day slow sand filter. 
Costs are lower than conventional treatment in the 
range of 1,000-2,000 cu m/day, are equal at 3,000 
cu m/day, and tend to be higher for capacities 
over 3,000 cu m/day. One of the most attractive 
of slow sand filtration is simplicity of oper- 
ation. Proper training and supervision are essential. 
(Rochester-PTT) 
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A small, full-scale ion exchange system, the Red- 
hill Forest (Colorado) treatment facility, removes 
iron, and radium from well water. The 
plant also includes an aeration process for remov- 
ing dissolved radon and carbon dioxide gases. A 
unique feature of the plant is a process that re- 
moves radium in the waste brine from the ion 
exchanges system and complexes it ently on 
a radium-selective complexer (RSC). The RSC 
resin is replaced when needed and is sent for final 
disposal to a site that accepts low-level radioactive 
wastes. Based on a 21-month study of the oper- 
ation of a full-scale radium removal that uses both 
cation resins and the RSC resin, the following 
conclusions were made: (1) consistent removal of 
radium in well water can be accomplished at rea- 
sonable cost by small systems using the ion ex- 
change process with standard cation resins; (2) the 
RSC resin is very efficient for removing radium 
from the regenerate brine (> 99% removal for 
radium concentrations as high as 2,000 pCi in the 
brine wastewater, a level of removal that prevailed 
throughout the entire study period); (3) the use of 
RSC resin for ultimate radium adsorption provides 
a workable and reasonable-cost solution to the 
waste disposal problem; and (4) gamma radiation 
buildup in the RSC does not a to be a public 
health concern. (Rochester- 
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nate, Small water systems. 


A pilot-plant study was conducted at two water 
utilities to evaluate alternative disinfectants (ozone, 
hydrogen peroxide, chlorine dioxide, chloramines, 
and potassium permanganate) for trihalomethane 
(THM) control and to determine the impact 
their use on small water systems. Air stripping and 
activated carbon also were evaluated. bina- 
tions of alternative disinfectants reduced THMs to 
a range of levels from approximately 160 micro- 
gram/L using chlorine to 80 microgram/L (chlo- 
rine-monochloramine) or <5 microgram/L 
hi ine) costs of incorporat- 
ing various process modifications into small water 
systems were estimated. Treatment costs rise steep- 
ly as lower THM levels are desired. granular acti- 
vated carbon can be effective in removing THM 
and THM precursors, but costs may be prohibitive 
for small water systems. Air stripping may be 
effective for THM removal if NEEL is an accept- 
able distribution system disinfectant. THMs may to 
continue to form following air stripping if Cl2 is 
used as the final disinfectant. Water treatment 
plants must be evaluated individually to determine 
the appropriate approach for reducing THM con- 
centrations. Extended pilot-test or full-scale tests 
are recommended before implementation of new 
treatment method. (Rochester-PTT) 
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EVALUATION OF TREATMENT OF REMOV- 
ING GIARDIA CYSTS. 

Washington Univ., Seattle. Dept. of Environmen- 
tal Health. 

J. E. Ongerth. 

Journal of the American Water Works Association 
JAWWAS, Vol. 82, No. 6, p 85-96, June 1990. 12 
fig, 3 tab, 25 ref. 
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The removal of Giardia cysts by three small (0.01- 
to-0.57-mgd) treatment plants, one with conven- 
tional filtration, one with in-line filtration, and one 
with diatomaceous earth filtration, was studied. 
Turbidity and cyst removals for each were com- 
pared with those of parallel pilot filters (1 gpm) 
seeded with Giardia cysts and with and without 
am timization of chemical treatment. Cyst removal 

iencies ranged from about 40-99%. Design and 
operating deficiencies likely contributed to the ob- 
served treatment performances. Major deficiencies 
included lack of or poor optimization of chemical 
treatment, on-off cycles of filters without back- 
washing, absence of operator control of backwash- 
5 wT Jng filtering to waste. (Author’s abstract) 


PROGRAMMABLE CONTROLLERS REDUCE 
HARDWARE. 

Transmitton, Pittsburgh, PA. 

For primary bibliographic entry see Field 7B. 
'W90-11507 


HIGH-RATE CLARIFICATION. 
Kennedy/Jenks/Chilton, Inc., San Francisco, CA. 
R. A. Ryder. 
Water Engineering and Management WENMD2, 
Vol. 137, No. 5, p 47-48, May 1990. 


Descriptors: ‘*Clarification, *Water treatment, 
California, Chemical water treatment, Comparison 
studies, Cost analysis, Del Valle, Design criteria, 
Filtration, Flocculation, Performance evaluation. 


The Del Valle Water Treatment Plant, southern 
California, was expanded by 18 mgd, including 
new flocculation and sedimentation basins, filters, 
pipe, and filter control galleries. The expansion 
included a sedimentation basin evaluation and filter 
evaluation. The aim was to reduce turbidity of the 
water after processing to 0.1 NTU. Sedimentation 
basin difficulties that needed to be corrected in the 

lant included: thermal short circuiting and rising 
floc at higher flow rates, air dissolution from water 
leading to flotation of floc during sunny warm 


weather, and plugging of the tube settler with floc. 
Five sedimentation tank alternatives were com- 
pared on the basis of capital cost, operation and 
maintenance cost, present worth cost-effectiveness, 
and non-monetary factors of reliability, implemen- 
tation, flexibility and aesthetics. Th 

clarifiers was chosen based on this analysis and a 
field test was instituted to see if performance in 
turbidity reduction would be adequate. Clarifica- 
tion of water by the high-rate clarifier when oper- 
ating at 2.5 gpm/sq ft rise rate was considerably 
better than that of the flocculator-tube settler clari- 
fiers; overall, at comparable rise rates the turbidity 
of clarified water from the high-rate clarifier was 
about half that being produced by the tube-settler 
clarifiers. The filtered water produced from the 
high-rate clarifier water during optimized coagu- 
lant dosage at a 2.5 rise rate had an average turbid- 
ity of 0.05 NTU compared to 0.11 for the 
current Del Valle plant, with filter runs for the 
high-rate clarifier being about 50% longer as well. 
The optimized alum and ferric chloride one 
were about 25% greater for the high-rate clari 
than those used at the Del Valle Water Treatment 
Plant, whereas polymer coagulant dosages were 
only 10% less those used at the Del Valle 
plant. However, both the sludge production and 
coagulant chemical costs for the high-rate clarifier 
were about 10% less than those experienced at the 
plant under comparable operating conditions. 
(Rochester-PTT) 

W90-11511 


KCL POTENTIATION OF THE VIRUCIDAL 
— OF FREE CHLORINE AT 


Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

G. Berg, H. Sanjaghsaz, and S. Wangwongwatana. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 6, p 1571-1575, June 1990. 
a a 20 ref. U.S. Army Grant DAMD17-86-C- 


Descriptors: *Chlorine, *Disinfection, *Drinking 
water, *Potassium compounds, *Viricides, *Vi- 
ruses, *Water treatment, Chlorination, Hydrogen 
ion concentration, Poliovirus, Water quality. 


In studies conducted at 5 C and pH 9.0, poliovirus 
1 was inactivated about 15 times more rapidly by 
free chlorine (FC) in purified water in the presence 
of 1262 mg KCI/L (0.0169 M) than in the absence 
of KCl. In the presence of 526 mg KCI/L, the 
virus was inactivated about seven times more rap- 
idly by FC than in the absence of KCI. At a level 
of 21 mg/L, KCl did not significantly potentiate 
the virucidal activity of FC in purified water. 
Although poliovirus 1 was inactivated almost three 
times more rapidly by FC in borate-buffered water 
than in purified water, the presence of the buffer 
did not alter the extent of potentiation by KCl. 
Most of FC exists as OCI(-) at pH 9.0. For the 
same degree of virucidal potentiation of FC at this 
pH, a considerably greater quantity of KCl was 
required in purified water than the total salt con- 
tent that appeared to be present in the tap water. 
(Author’s abstract) 

W90-11521 


APPLICATIONS OF ON-LINE PRECOLUMN 
Lg OLOGY TO WATER QUALITY CON- 
TROL. 

Ecole Superieure de Physique et de Chimie Indus- 
trielles, Paris (France). Lab. de Chimie Analytique. 
For primary bibliographic entry see Field 5A. 
W90-11612 


DPP DETERMINATION OF TRACE LEVEL OF 
AS(ID AND TOTAL INORGANIC ARSENIC IN 
DRINKING WATERS. 

Valencia Univ. (Spain). Dept. of Food Chemistry. 
For primary bibliographic entry see Field 5A. 
W90-11617 


REMOVAL OF SUBSTITUTED PHENOLS BY 
A PHOTOCATALYTIC OXIDATION PROCESS 
WITH CADMIUM SULFIDE. 
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Delaware Univ., Newark. Dept. of Civil Engineer- 
in 

A. P. Davis, and C. P. Huang. 

Water Research WATRAG, Vol. 24, No. 5, p 543- 
550, May 1990. 9 fig, 1 tab, 43 ref. 


Descriptors: *Cadmium, *Irradiation, *Oxidation, 
*Phenols, *Photocatalytic oxidation, *Water treat- 
ment, Spectrophotometry, Water pollution. 


Phenols and phenolic compounds are common pol- 
lutants of the aquatic system. Activated carbon 
adsorption for phenolic pollutant removal from the 
aqueous phase produces spent carbon as a waste 
by-product. Therefore, it is most desirable to exam- 
ine mineralization technologies for detoxification 
that chemically treat the pollutant, i.e., oxidation. 
Any practical application must utilize artificial or 
u.v. light, or rely on the small percentage of u.v. 
light that is available in solar irradiation. The visi- 
ble light photo-irradiation of aqueous cadmium 
sulfide produces conduction band holes that oxi- 
dize organic compounds. The oxidation rates of 
some substituted phenols depend upon the type of 
substituent as well as the degree of substitution, 
and these variances were tested in experimental 
spectrophotometric and adsorption studies. It was 
found that the oxidation rates do not correspond 
with those expected for electrophilic oxidation. It 
was demonstrated that, for photocatalytic oxida- 
tion using cadmium sulfide, the organic compound 
must be adsorbed onto the semiconductor for the 
reaction to occur, whereby it reacts directly with 
the holes. It is possible that cadmium sulfide is not 
hydroxylated to the degree of oxides and not able 
to produce sufficient amounts of (free radical OH) 
for this mechanism to dominate. Under low pH 
conditions, the oxidation of the cadmium sulfide 
becomes significant and aqueous cadmium is 
present. (Fish-PTT) 

W90-11670 


IRON (Il) COAGULATION OF HUMIC SUB- 
STANCES EXTRACTED FROM SURFACE 
WATERS: EFFECT OF PH AND HUMIC SUB- 
STANCES CONCENTRATION (COAGULA- 
TION PAR FEQID DE SUBSTANCES HUMI- 
QUES EXTRAITES D’EAUX DE SURFACE: 
EFFET DU PH ET DE LA CONCENTRATION 
EN SUBSTANCES HUMIQUES). 

Poitiers Univ. (France). Lab. de Chimie de l’Eau et 
des Nuisances. 

E. Lefebvre, and B. Legube. 

Water Research WATRAG, Vol. 24, No. 5, p 591- 
606, May 1990. 18 fig, 11 tab, 32 ref. English 
summary. 


Descriptors: *Coagulation, *Drinking water, 
*Fulvic acids, *Humic substances, *Water treat- 
ment, Filtration, Flocculation, Hydrogen ion con- 
centration, Iron, Organic matter, Sedimentation, 
Total organic carbon. 


Numerous studies have been reported concerning 
the coagulation performance at acidic pH with 
aluminum and iron salts for reducing the concen- 
tration of organic matter in drinking water, ex- 
pressed in terms of u.v.-absorbance, TOC, THM, 
and TOX formation potential removal. The influ- 
ences of pH, coagulant dose, initial fulvic acid 
concentrations and fulvic acid origin were studied 
from reconstituted water containing fulvic acid 
with laboratory apparatus including coagulation- 
flocculation, sedimentation and filtration treatment 
steps. The removal of fulvic acid by coagulation 
was followed by determination of the ratio of 
organic matter content after filtration to organic 
matter content before coagulation, expressed in 
u.v.-absorbance measurements (at 254 nm) and 
total carbon analysis. It was found that optimum 
fulvic acid removal by iron coagulation tended 
towards lower pH ranges for organic removal by 
alum coagulation. The optimal dosage of coagulant 
can be determined if the data are expressed as the 
ratio of organic matter content after filtration to 
organic matter content before coagulation. The 
coagulant/fulvic acid mass ratio corresponding to 
the optimal TOC removal was about 2 mg of iron 
per mg of organic carbon. The 1-iron dose/fulvic 
acid mass ratio obtained the best removal whatever 
the fulvic acid origin. The optimal iron dose of the 
TOC removal is obtained for an iron dose/humic 


acid mass ratio of about 1. Significant amounts of 
iron were detected when coagulant dose-fulvic 
acid mass ratio was lower than optimum mass 
ratio, as if iron was complexed by an excess of 
organic matter. (Author’s abstract) 


COUNTER-CURRENT CASCADE AIR-STRIP- 
PING FOR REMOVAL OF LOW VOLATILE 
ORGANIC CONTAMINANTS. 

New Mexico State Univ., Las Cruces. 

N. Nirmalakhandan, W. Jang, and R. E. Speece. 
Water Research WATRAG, Vol. 24, No. 5, p 615- 
623, May 1990. 9 fig, 3 tab, 12 ref. American Water 
Works Association Research Foundation Research 
Grant under Contract No. 327-87. 


Descriptors: *Air stripping, *Organic pollutants, 
*Volatile organic compounds, *Wastewater treat- 
ment, *Water pollution treatment, *Water treat- 
ment, Air circulation, Mathematical models, Vola- 
tility. 


A novel modification of the conventional counter- 
current air-stripping process, introduced as ‘cas- 
cade air-stripping,’ is proposed for cost-effective 
removal of semi and low volatile organic contami- 
nants from water. Developed from fundamental 
mass transfer concepts, this process accommodates 
larger air flow rates than the conventional counter- 
current process, but at comparable pressure drops. 
The cascade air-stripping system extends the prin- 
ciple of two-stage operation to multi-stage oper- 
ation in one tower by admitting fresh air along the 
full depth of the packing so that the gas phase is 
continuously diluted as the solute is being stripped 
from the water. The volume of air flow is, thus, 
low at the tower bottom and increases towards the 
top, maintaining a high driving force along the 
tower. To evaluate the performance of the pro- 
posed system, a mathematical model was devel- 
oped. To validate the model, measured and pre- 
dicted concentration profiles under different air 
flow rates were compared, and it was found that 
the model very satisfactorily predicted the axial 
variation in concentration. A comparison of the 
cascade system with the conventional process 
under comparable conditions (equal air-side energy 
input and equal packing depth) shows the follow- 
ing superior features of the cascade system: (1) 35- 
50% more accommodation of air; (2) 50% of the 
gas phase pressure drop; (3) higher removals; (4) 
the ratio of the fraction of the contaminants re- 
maining after treatment is 1.2-2.0; and (5) compara- 
ble removals are achieved even with packing depth 
reductions of up to 50%. These desirable features 
of the cascade system can be of benefit to the 
water industry and in the hazardous wastes treat- 
ment areas. (Fish-PTT) 

W90-11679 


PURIFICATION OF WATER WITH NEAR-U.V. 
ILLUMINATED SUSPENSIONS OF TITANI- 
UM DIOXIDE. 

Commonwealth Scientific and Industrial Research 
Organization, Lucas Heights (Australia). Div. of 
Fuel Technology. 

R. W. Matthews. 

Water Research WATRAG, Vol. 24, No. 5, p 653- 
660, May 1990. 8 fig, 3 tab, 40 ref. 


Descriptors: *Mineralization, *Organic pollutants, 
*Oxidation, *Phenols, *Titanium, *Water treat- 
ment, Carbon dioxide, Kinetics, Solutes, Ultravio- 
let radiation, Water treatment wastes. 


The application of photocatalytic oxidation with 
titanium dioxide (TiO2) to water treatment has 
been extensively developed. Many of the com- 
pounds destroyed are converted to mineral prod- 
ucts. The formation of harmless mineral products 
is of great importance in water treatment; partial 
oxidation could conceivably lead to more toxic 
products than the parent with some pollutants. The 
mineralization rates of a number of common organ- 
ic contaminants in aqueous TiO2 suspensions were 
studied under identical conditions over a range of 
concentrations and expressed in terms of Lang- 
muir-Hinshelwood (L-H) kinetics. Benzoic acid, 
salicylic acid, phenol, 2-chiorophenol, 3-chloro- 
phenol, 4-chlorophenol, nitrobenzene, methanol, 
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ethanol, acetic acid, and formic acid in aerated, 
aqueous suspensions of TiO2 were illuminated with 
near-u.v. light. Each solute was present over a 
large range of concentrations (1-50 mg/L). The 
rate of oxidation to carbon dioxide (CO2) was 
measured at each concentration. The dependence 
of the rate on concentration obeyed simple L-H 
kinetics for each solute. Empirical constants have 
been determined enabling the prediction of miner- 
alization rates at any solute concentration in 0.1% 
(w/w) TiO2 suspensions. The integrated L-H rate 
expression gives reasonable agreement with ob- 
served time-dependent CO2 formation curves. A 
comparison was made between CO2 formation rate 
using 4-chlorophenol illuminated with artificial and 
natural u.v. light. The results indicate that 90% 
mineralization of all of the solutes except formic 
acid initially present as 50 mg solute/L suspension 
occurs within 2-3 h with 1 sq m of sunlight. 
Formic acid was mineralized at approximately 
twice the rate of the other solutes. (Author’s ab- 
stract) 
W90-11684 


ee eee OF ORGANIC N-CHLORA- 
MINES VITRO IN STOMACH FLUID 
FROM THE RAT AFTER CHLORINATION. 

Old Dominion Univ., Norfolk, VA. Dept. of 
Chemical Sciences. 

For primary bibliographic entry see Field 5A. 
W90-11714 


PHOTODEGRADATION OF 2- AND 3-CHLOR- 
OPHENOL IN TIO2 AQUEOUS SUSPEN- 
SIONS. 

Ecole Centrale de Lyon, Ecully (France). 

For primary bibliographic entry see Field 5D. 
W90-11717 


SEPARATION OF DISSOLVED ORGANICS 
FROM WATER BY PERVAPORATION. 
Membrane Technology and Research, Inc., Menlo 
Park, CA. 

I. Blume, J. G. Wijmans, and R. W. Baker. 

Journal of Membrane Science JMESDO, Vol. 49, 
No. 3, p 253-285, 1990, 25 fig, 7 tab, 20 ref. 


Descriptors: *Chloroform, *Membranes, *Organic 
solvents, *Pervaporation, *Separation techniques, 
*Water treatment, Chemical treatment, Chlorinat- 
ed hydrocarbons. 


Thin composite membranes are able to separate 
dissolved organic solvents from water by perva- 
poration. The separation performance of a perva- 
poration process was considered as a combination 
of an evaporation step and a diffusion step. For the 
experimental work, poly(dimethylsiloxane) and po- 
lyolefin composite membranes were incorporated 
into 0.1-0.3 square meter, 2-inch diameter laborato- 
ry spiral-wound test modulus. Typical fluxes were 
in the range 0.2-1.5 L/sq m/hr, depending on the 
operating conditions and the feed solution. The 
membranes used were non-selective for polar sol- 
vents such as ethanol so that the overall enrich- 
ment of polar solvents in the permeate was typical- 
ly 5-10 fold. With non-polar solvents such as ethyl 
acetate, chloroform and _1,1,2-trichloroethane, 
where the membrane selectivity is greater than 
one, organic enrichment in the permeate of 50-400 
fold was obtained. Pervaporation therefore appears 
to be an economically viable method of removing 
non-polar solvents from dilute aqueous streams. 
Preliminary calculations show plant capital costs in 
the range of $3 to $5 per gallon of feed water per 
day and operating costs of $2 to $10 per 1,000 
gallons of feed water treated. (Author’s abstract) 
W90-11740 


CHEMICAL AND PHYSICAL ASPECTS OF 
DISSOLVED-AIR FLOTATION FOR THE RE- 
MOVAL OF ALGAE, 

Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 

J. K. Edzwald, and B. J. Wingler. 

Aqua AQUAAA, Vol. 39, No. 1, p 24-35, Febru- 
ary 1990. 9 fig, 5 tab, 24 ref. EPA Cooperative 
Agreement CR812639. 





Descriptors: *Algae, *Chlorella, *Cyclotella, *Dis- 
solved-air flotation, *Flocculation, *Flotation, 
*Water treatment, Hydrogen ion concentration, 
Water treatment facilities. 


Laboratory dissolved air-flotation (DAF) experi- 
ments were performed by spiking Chlorella vul- 
garis (green algae) and Cyclotella sp. (diatom) into 
Wachusett Reservoir water under controlled con- 
ditions of algal growth phase and initial cell con- 
centration. The study showed that chemical pre- 
treatment is required for good flotation perform- 
ance, i.e. coagulant dosages and pH conditions that 
produce destabilized particles or floc of low sur- 
face charge. A short flocculation period ahead of 
flotation may be beneficial, but long flocculation 
times are not needed. The laboratory studies 
showed that a bubble volume concentration, an 
important design and operating parameter, of 2900 
ppm was sufficient to treat a water containing 
500,000 algael cells/ml. (Author’s abstract) 
W90-11815 


OZONE--CHLORAMINES AND ACTIVATED 
CARBON TO CONTROL DISINFECTION BY- 
PRODUCTS. 

Southern California Metropolitan Water District, 
Los Angeles. 

M. J. McGuire, C. H. Tate, and N. L. Patania. 
Aqua AQUAAA, Vol. 39, No. 1, p 36-47, Febru- 
ary 1990. 12 fig, 5 tab, 23 ref. 


Descriptors: *Drinking water, *Granular activated 
carbon, *Hydrogen peroxide, *Ozonation, *Triha- 
lomethanes, *Water treatment, California, Cost 
analysis, Ozone, Surface water, Water treatment 
facilities. 


The Metropolitan Water District of Southern Cali- 
fornia has conducted two major research studies 
on the control of disinfection by-products (DBP). 
The first project, a $1.2-million bench and pilot 
study, evaluated granular activated carbon treat- 
ment. The second study, presently underway, in- 
volves bench, pilot and full-scale studies of ozone 
and hydrogen-peroxide-ozone (peroxone) followed 
by chloramines; and a demonstration plant is cur- 
rently under design. The GAC treatment technolo- 
gy would cost $1-4 billion in capital costs and 
GAC was not effective for removing all the triha- 
lomethane precursors from the waters studied. Re- 
sults of the instantaneous DBP analyses on samples 
pre-treated with ozone or peroxone indicated that 
levels of trihalomethane and other DBP’s were at 
or near detection levels, with the exception of 
aldehydes. Formaldehyde (9-18 microgram/L) and 
acetaldehyde (2-5 microgram/L) were produced 
by both ozone and peroxone treatment. Trihalo- 
methane levels produced by chlorine, ozone-chlo- 
rine and peroxone-chlorine all exceed 100 micro- 
gram/L. These oxidants must be used in conjunc- 
tion with chloramines to produce very low levels 
of DBP’s. Metropolitan’s capital cost estimates for 
implementation of ozone peroxone processes at its 
5 existing water treatment facilities ranges from 
$200-300 million. Ozone or peroxone are economi- 
cally feasible processes which are capable of con- 
trolling trihalomethanes and other disinfection by- 
products, providing effective disinfection and re- 
moving objectionable tastes and odors. (Feder- 


PTT) 
W90-11816 


APPEARANCE OF INVERTEBRATES IN 
SLOW SAND FILTERS AND RESERVOIRS OF 
THE ZURICH WATER SUPPLY. 

Zurich Water Supply (Switzerland). 

J. Aeppli. 

Aqua AQUAAA, Vol. 39, No. 1, p 48-55, Febru- 
ary 1990. 10 fig, 3 tab, 1 ref. 


Descriptors: *Crustaceans, *Drinking water, *In- 
vertebrates, *Ozonation, *Sand filters, *Switzer- 
land, *Water quality, *Water treatment, *Water 
treatment facilities, *Zurich, Reservoirs. 


In surface-water treatment plants using slow and 
filters as a cleaning unit, invertebrates find optimal 
living conditions mainly on the surface of these 
filters. Depending on the operational conditions of 
such filters, some species pass through the sand 
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layer and appear in the final drinking water. The 
bottom deposits in clean water reservoirs and the 
low water velocity may lead to rapid propagation 
of up to 300 individuals/ cu m. The species Canth- 
ocamptus is the dominant invertebrate in the distri- 
bution system of the Zurich water supply. Neither 
routine reservoir cleaning nor the addition of chlo- 
rine dioxide as a network protection agent are able 
to reduce these populations significantly. A health 
risk for humans is not known, and a drinking water 
standard has not yet been established. In the near 
future a new sequence of treatment stages is 
planned. The slow sand filter will no longer follow 
intermediate ozonation with GAC, but will pre- 
cede it. This intermediate oxonation procedure is 
expected to kill all of these invertebrates. (Author’s 
abstract) 

W90-11817 


300-YEAR WATER SUPPLY REQUIREMENT-- 
ONE COUNTY’S APPROACH. 

A. L. Mayo. 

Journal of the American Planning Association 
JAPADS, Vol. 56, No. 2, p 197-209, Spring 1990. 3 
tab, 7 fig, 24 ref. 


Descriptors: *Colorado, *Groundwater manage- 
ment, *Regulations, *Surface water availability, 
*Urban planning, *Water management, *Water 
policy, *Water resources management, El Paso 
County. 


Colorado has adopted and the courts have upheld 
a land use regulation that requires a 300-year water 
supply for new subdivisions. This stringent policy 
was developed in response to unprecedented 
growth pressures, limited or difficult-to-acquire 
surface and ground water supplies, the absence of a 
credible water authority for the provision of urban 
water and state law that permits depletion of 
ground water within 100 years. The regulations are 
an attempt to equate the availabilities of non- 
renewable and renewable water supplies, and to 
balance the competing needs for economic devel- 
opment with the desire to avoid an expensive 
water bailout by future generations. (Author’s ab- 
stract) 

W90-11825 


TESTING OF FILTER MEDIA. 

University Coll., London (England). Dept. of Civil 
and Municipal Engineering. 

K. J. Ives. 

Aqua AQUAAA, Vol. 39, No. 3, p 144-151, June 
1990. 5 fig, 3 tab, 14 ref. 2 append. 


Descriptors: ‘*Filter media, ‘*Filters, *Sand, 
*Standards, *Water treatment, Acid solubility, 
Density, Granular filter media, Hardness, Labora- 
tory equipment, Microscopy, Physical properties, 
Settling velocity, Shape, Sieves. 


Granular filter media, most typically sand, must to 
satisfy specifications relating to their physical 
properties. Surprisingly, no International Stand- 
ards Organization specification exists for filtration 
media. Physical properties of importance include 
appearance and cleanliness, size grading, density, 
settling velocity, shape, acid solubility, hardness 
and resistance to attrition. Microscopic examina- 
tion, at magnifications of 20 to 80 times are suffi- 
cient for most grain sizes. The use of stereomicros- 
copy enhances the images, particularly surface tex- 
ture and shape. The most common specification for 
granular filter material relates to sieving. Sieve 
sizes are nearly internationally standardized with 
International Standards Organization specifica- 
tions. The density of granular material does not 
directly affect performance as a filter media, but it 
provides vital information that is required relative 
to the backwashing/fluidization behavior of filter 
grains. The settling velocity of individual grains of 
uniform size in water of known temperature helps 
determine their stratification behavior. It is also 
important because the interpretation of the settling 
velocity using fluid mechanical theory can give the 
equivalent hydraulic diameter of a sphere of the 
same settling velocity. This leads to the calculation 
of hydraulic shape. This value represents the ratio 
of the equivalent hydraulic size to the sieve size. 
Porosity is defined as the pore volume per unit 


filter volume. It is a useful measure for it enables 
the mass of media to be calculated to fill a given 
volume of the filter. A hydrochloric acid test en- 
sures the integrity of the grains. Hardness may 
greatly vary, ranging from softer anthracite to 
very hard sand. The resistance of filter grains to 
attrition during backwash is a vital property. Test- 
ing of filter media determines the suitability of the 
material for water filtration purposes, but this does 
not determine whether or not it is appropriate for 
any particular filtration application. (Mertz-PTT) 
W90-11927 


ASSESSMENT OF THE WATER-SUPPLY SIT- 
UATION IN ECOWAS COUNTRIES AND THE 
POLICY IMPLICATIONS. 

Nigerian Inst. of Social and Economic Research, 
Ibadan. 

For primary bibliographic entry see Field 6D. 
W90-11928 


TREATMENT CHANGES AT EAST BAY MU- 
NICIPAL UTILITY DISTRICT TO CONTROL 
DISINFECTION BY-PRODUCTS. 

East Bay Municipal Utility District, Oakland, CA. 
J. B. Gilbert, K. E. Carns, K. B. Stinson, and J. M. 
Gaston. 

Aqua AQUAAA, Vol. 39, No. 3, p 161-171, June 
1990. 5 fig, 5 tab, 1 ref. 


Descriptors: *Chlorination, *Ozonation, ‘*Safe 
Drinking Water Act, *Trihalomethanes, *Water 
treatment, California, Disinfection, Drinking 
water, San Francisco Bay, Water law, Water treat- 
ment facilities. 


In 1974, the United States adopted the Safe Drink- 
ing Water Act. This was largely due to the disclo- 
sure that more than 80 potential carcinogens had 
been discovered, and that many of those were 
formed when the water was chlorinated. Since 
then, the U.S. EPA has adopted regulations to 
limit trihalomethanes in drinking water to 100 mi- 
crogram/L and disinfection, filtration and other 
treatment requirements have been incorporated 
into the Act. The East Bay Municipal Utility Dis- 
trict serves 1.1 million people in the eastern San 
Francisco Bay area. Their efforts to comply with 
Safe Drinking Water Act regulations included 
chlorinating water in two doses, rather than one 
large dose, beginning at the aqueduct in the Sierra 
Nevada mountains. This reduced trihalomethanes 
by 40%. Ozone facilities at two of the district’s 
water treatment plants should be completed by 
1991. Many other water utilities in the U.S. are 
planning similar changes in water treatment prac- 
tices to comply with increasingly stringent drink- 
ing water regulations. There will be a significant 
shift from pure chlorine to ozone for primary 
disinfection and an increase in the use of chlora- 
mines for maintenance of a disinfectant residual in 
the distribution system. These changes in technolo- 
gy will be made in order to improve disinfection, 
reduce disinfectant by-products and maintain mi- 
crobiological quality in the distribution system. 
(Mertz- 

W90-11929 


DEVELOPMENT OF A DYNAMIC CALCULA- 
TION MODEL FOR DRINKING-WATER NET- 
WORKS. 

Amsterdam Municipal Water Supply (Nether- 
lands). 

J. Cohen. 

Aqua AQUAAA, Vol. 39, No. 3, p 172-187, June 
1990. 20 fig, 9 tab, 4 ref. 


Descriptors: *Computer programs, *Computers, 
*Water distribution, DYNA, DYNASIM, Drink- 
ing water, Flow discharge, Simulation, The Neth- 
erlands, Water pressure. 


A complete dynamic program was started a few 
years ago at the Amsterdam Municipal Water 
Supply (The Netherlands). A fully dynamic calcu- 
lation and simulation program for flows and pres- 
sures, called DYNA was developed. This forms 
the basis of a total software package DYNASIM, 
which is used to determine quality change, travel- 
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ling times and routes of specific portions of flow in 
drinking water distribution networks. The strength 
of the program is that analog differential equations, 
which are valid for any optional period of time, are 
numerically solved in an elegant manner. This has 
made possible a continuous output over the chosen 
period of time. The basic DYNA program for the 
determination of flows and pressures has been per- 
fected to the extent that it is being used for routine 
calculations. The part of the program for the deter- 
mination of travelling times and residential times 
with their corresponding flow routes and statistical 
processing, known as QUALI, is in such an ad- 
vanced stage of development that is expected to be 
operational within the near future. (Mertz-PTT) 
W90-11930 


CLOGGING-FRONT BEHAVIOUR IN DUAL- 
MEDIUM FILTERS. 

M. Y. Al-Ani. 

Aqua AQUAAA, Vol. 39, No. 3, p 188-196, June 
1990. 10 fig, 3 tab, 17 ref. 


Descriptors: *Clogging, *Filters, *Water pretreat- 
ment, *Water treatment, Clogging front, Filter 
media, Filtration, Iraq, Pilot plants. 


The rapid-rate filtration process for treating water 
using a conventional treatment train is character- 
ized by clogging-front formation. The advance- 
ment of this weak clogging front depends on pre- 
treatment and filter operation conditions. A pilot 
plant with a capacity of 1000 cubic m/day, using 
Tigris river water, was used to study the behavior 
of this clogging-front advancement. The pilot plant 
had two identical filters, each 1.5 square m in area, 
with five manometers tapping four layers of filter 
medium for head-loss measurement. Influent and 
effluent turbidities were measured as an index of 
filtration efficiency. The advancement of the clog- 
ging front was investigated as a function of the 
following variables: (a) coagulant pre-treatment 
dose, (b) filtration rate, and (c) media grain size. 
The penetration of the clogging front was ob- 
served by head-loss measurement. From these 
measurements, water production per run was maxi- 
mized, avoiding turbidity breakthrough before the 
terminal head-loss was reached. (Author’s abstract) 
W90-11931 


WATER PURIFICATION BY RADIATION IN- 
DUCED OXIDATION (THESIS EXCERPTS). 
Georgia Inst. of Tech., Atlanta. School of Chemi- 
cal Engineering. 

R. W. Fleming, and D. W. Tedder. 

Journal of Environmental Science and Health (A) 
JESEDU, Vol. 25, No. 4, p 425-446, May 1990. 6 
fig, 19 ref. 


Descriptors: *Adsorption, *Carbon, *Cesium ra- 
dioisotopes, *Cobalt radioisotopes, *Computer 
models, *Water treatment, Computer-aided design, 
Gamma radiation, Oxidation, Radinox process, Ra- 
dioisotopes. 


Water can be purified using ‘radinox’ or carbon 
adsorption with subsequent gamma-radiation in- 
duced oxidation of the adsorbates. A theoretical 
design model of formaldehyde removal and de- 
struction was examined. Three gamma-radiation 
sources were examined: 137Cs pollucite in the 
standard Hanford capsule, 60Co, and spent light 
water reactor fuel rods. Cobalt-60 offered the high- 
est radiation intensity and efficiency, but is was 
also the most expensive radiation source. Maintain- 
ing a high oxygen partial pressure was a key design 
consideration. Simulations from 1-10 atmospheres 
pressure suggested that pressurized operation 
would significantly enhance the oxidation rates. 
Other key physical parameters were the external 
and pore diffusion rates to the solid surface, 
oxygen adsorption, and the effects of carbon parti- 
cle size. Radinox has potential for purifying water 
from broad classes of species by adsorption and 
oxidation. With some pollutants only water and 
carbon dioxide were formed. With others, less 
harmful gaseous or acidic species resulted. Model- 
ing Radinox behavior was challenging, but feasi- 
ble. It required numerical integration in at least 
two dimensions and an integrated model that con- 
sidered mass transfer between gaseous, liquid, and 
solid phases with chemical reaction. (Mertz-PTT) 


W90-11947 


REMOVAL OF NON IONIC SURFACTANT 
FROM WATER ONTO ACTIVATED CARBON. 
INFLUENCE OF ORGANIC COMPOUNDS 
(ELIMINATION DE MICROPOLLUTANTS 
PAR ADSORPTION SUR CHARBON ACTIF 
DANS L’EAU: CAS D’UN TENSIOACTIF NON 
IONIQUE; INFLUENCE DE CO-ADSORBATS). 
Limoges Univ. (France). Lab. de Genie Chimique, 
Traitement des Eaux. 

M. Allali-Hassani, O. Dusart, and M. Mazet. 

Water Research WATRAG, Vol. 24, No. 6, p 699- 
708, June 1990. 13 fig, 2 tab, 29 ref. English sum- 
mary. 


Descriptors: *Activated carbon, ‘*Adsorption, 
*Nonionic surfactants, *Wastewater treatment, 
*Water treatment, Alcohols, Isotherms. 


Adsorption of organic micropollutants on activat- 
ed carbon is an integral part of most advanced 
water and wastewater purification systems. Equi- 
libria and capacity relationships for monocompon- 
ent systems are well established and quantitatively 
expressed by the Langmuir or Freundlich isoth- 
erms. The results of a non-ionic surfactant, NP8 
have been determined for a micromolar concentra- 
tion range. Using Langmuir and Derylo-Jaroniec 
equations, the saturated capacity, the equilibrium 
constant and energetic parameters can be deduced. 
The influence of co-adsorbates (linear and ramified 
alcohol anionic surfactants, CH3(CH2)11SO4Na) 
was also tested. The saturated capacity for the 
non-ionic surfactant was determined to be 0.60 
mmol/g while the Langmuir equilibrium adsorp- 
tion constant was K = 3 million 1/mol. For the 
anionic surfactant, the saturate capacity was 0.70 
mmol/g and K = 104 million 1/mol. Also, an 
energy adsorption of E = -60 kJ/mol is deduced 
for the two solutes. The results indicate a relatively 
strong fixation near to a chemisorption for each 
surfactant. (Author’s abstract) 

W90-11993 


CONTINUOUS LIQUID-LIQUID EXTRAC- 
TION FOR THE PREPARATION OF CHLOR- 
INATED WATER SAMPLES FOR THE AMES 
BIOASSAY. 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

For primary bibliographic entry see Field 5A. 
W90-11994 


COMPETITIVE ADSORPTION OF TRICH- 
LOROETHYLENE AND HUMIC SUBSTANCES 
FROM GROUNDWATER ON ACTIVATED 
CARBON. 

Technical Univ. of Szczecin (Poland). Inst. of 
Water Engineering. 

K. Wilmanski, and A. N. van Breemen. 

Water Research WATRAG, Vol. 24, No. 6, p 773- 
779, June 1990. 7 fig, 2 tab, 15 ref. 


Descriptors: *Activated carbon, *Adsorbents, 
*Humic substances, “Mathematical models, 
*Model studies, *Trichloroethylene, *Water treat- 
ment, Competitive adsorption, Groundwater pollu- 
tion, Groundwater quality, Isotherms, Water 
chemistry. 


The interactions between trichloroethylene (TCE) 
and humic substances during simultaneous adsorp- 
tion from groundwater on activated carbon were 
investigated using a batch equilibrium, rate test, 
and the laboratory scale column system. The 
column apparatus was used for the comparative 
experiments of TCE removal from raw water and 
from water pretreated in a separate activated 
carbon column. Results obtained show that the 
presence of natural organic background in ground- 
water can considerably decrease the adsorption 
rate and activated carbon capacity for TCE. The 
modified simplified competitive equilibrium ad- 
sorption model (SCAM) can be useful for the 
prediction of the adsorption isotherms of TCE and 
humic substances in the bicomponent systems. The 
differential column batch reactor (DCBR) rate 
data for TCE removal cannot be successfully pre- 
dicted using the homogeneous surface diffusion 
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model (HSDM) assuming surface diffusion inside 
of the carbon particles. Complexation effects are 
supposed to be responsible for the observation of 
the desorption of relatively low amounts of TCE 
and the lack of the competitive effect of humic 
substances on TCE isotherms at low concentration 
levels. (Author’s abstract) 

W90-12003 


DECOMPOSITION OF HUMIC ACID AND RE- 
DUCTION OF TRIHALOMETHANE FORMA- 
TION POTENTIAL IN WATER BY OZONE 
WITH U. V. IRRADIATION. 

Kyushu Univ., Fukuoka (Japan). Dept. of Applied 
Chemistry. 

K. Kusakabe, S. Aso, J. Hayashi, K. Isomura, and 
S. Morooka. 

Water Research WATRAG, Vol. 24, No. 6, p 781- 
785, June 1990. 7 fig, 21 ref. Japanese Ministry of 
Education, Science and Culture Grant No. 
63602538. 


Descriptors: *Humic acids, *Humic substances, 
*Ozonation, *Trihalomethanes, *Ultraviolet radi- 
ation, *Water treatment, Acetic acid, Chlorinated 
hydrocarbons, Chlorination, Chlorine, Chloro- 
form, Kinetics, Organic carbon. 


Carcinogenic and mutagenic activity of chlorinat- 
ed organic compounds in water has become of 
major concern with regard to human health. 
Chlorinated organics are formed by the reaction 
between humic acids and chlorine which is added 
in the water treatment process. Ozone is a strong 
oxidant, but the direct attack of molecular ozone is 
not suitable for the complete oxidation of dissolved 
organic compounds. In contrast, reactions of the 
OH radical formed by photochemical decomposi- 
tion of ozone are very fast and non-selective. A 
study was performed to outline kinetics for the 
removal of trihalomethane (THM) precursors in 
water. Humic acids dissolved in water are decom- 
posed by ozone under ultraviolet (UV) irradiation 
at a pH 6.9. The decomposition rate of the total 
organic carbon (TOC) is obtained as a function of 
the UV intensity and the residual ozone concentra- 
tion, assuming the reaction obeys first order kinet- 
ics with respect to relative TOC concentration. 
Major final products are acetic acid, formic acid 
and oxalic acid, which are refractory to ozonation 
and are no longer precursors of trihalomethanes. 
The amount of chloroform and total organic chlor- 
ides generated by chlorination are drastically de- 
creased by UV irradiation. No increase in the 
trihalomethane formation potential was observed 
in the course of the UV ozonation. (Korn-PTT) 
W90-12004 


DIHALOACETONITRILES IN DUTCH DRINK- 
ING WATERS. 

Rijksinstituut vcor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). 

R. J. B. Peters, E. W. B. de Leer, and L. de Galan. 

Water Research WATRAG, Vol. 24, No. 6, p 797- 
800, June 1990. 2 fig, 2 tab, 10 ref. Netherlands 
Ministry of Public Housing, Physical Planning and 
Environmental Protection Project Number 718629. 


Descriptors: *Drinking water, *Trihalomethanes, 
*Water analysis, *Water treatment, Analytical 
methods, Analytical techniques, Netherlands. 


Dihaloacetonitriles (DHAN) are formed during 
chlorine disinfection of drinking water, together 
with the better known and more frequently meas- 
ured trihalomethanes (THM). Nine Dutch drinking 
waters were analyzed for DHANs and THMs. For 
the analyses, a method was developed using a 
thick-film capillary column that gave a good sepa- 
ration and detection limits lower that 0.04 and 0.1 
micrograms/L for DHANs and THMs, respective- 
ly. All chlorinated drinking waters contain 
DHANs (0.04-1.05 micrograms/L) and THMs 
(3.1-49.5 micrograms/L) indicating that the pres- 
ence of these compounds is a consequence of using 
chlorine. In most cases the brominated DHANs 
and THMs were higher in concentration than the 
chlorinated ones. The average DHAN concentra- 
tion was about 5% of the average THM concentra- 
tion and there was a reasonable correlation be- 





tween the DHAN and THM concentration. Fur- 
thermore, there seems to be a relation between the 
total DHAN concentration and total THM con- 
centration in the water of treatment plants which 
use activated carbon filtration followed by postch- 
lorination. This also shows that activated carbon 
filters are not capable of removing all precursor 
materials for DHANs. (Korn-PTT) 

W90-12006 


5G. Water Quality Control 


RECENT DEVELOPMENTS IN OXYGEN- 
ATION OF THE TIDAL THAMES. 

P. J. Loyd, and M. R. Whiteland. 

Journal of the Institution of Water and Environ- 
mental 
103-111, 


ement JIWMEZ, Vol. 4, No. 2, p 
April 1990. 4 fig, 5 ref. 


Descriptors: *Aeration, *England, *Hydraulic 
equipment, *Oxygenation, *Reaeration, *Thames 
River, *Water pollution treatment, *Water = 
control, Adsorption, Dissolved oxygen, Fishkill, 
London, Storm wastewater, Tidal rivers. 


Increased polluting loads are dischar,; to the 
tidal Thames at times of heavy rainfall. This can 
lead to a rapid decline in dissolved-oxygen (DO) 
concentrations, which has sometimes resulted in 
fish mortality. The problem is caused by the cumu- 
lative effect of surface runoff, increased flows from 
sewage-treatment works, and aa dis- 
charges from the combined drainage of Inter 
London. An experimental system of in-river oxy- 
genation has been operated by Thames Water in 
order to alleviate the problem. The system was 
based on an experimental oxygenation vessel based 
on a barge-mounted pressure swing adsorption 
(PSA) plant of 10 tons/day capacity. This vessel, 
the Thames Bubbler, has been reliably operational 
for 8 yrs. Theoretical calculations show that with 
an injection rate of 10 to O/day in the upper 
reaches will produce an increase of up to 2 m 
DO concentration. Following an investigation into 
other options, the Thames Water Authority ac- 
quired a larger ‘Bubbler’ in an increased capacity. 
River water is drawn in through a large capture in 
the bows of the vessel, then paired thro! 
coarse screen of 12 mm vertical bars to 
remove debris. Four 210-kw submersible pumps 
force the river water through the vitox venturis, 
where oxygen from the PSA plant in injected into 
a high pressure stream of water. The gas/water 
mixture is then returned to the river through 160 
specifically-designed nozzles situated below the 
water line along the sides of the craft and angled 
downward at 20 degrees. Bubbles are shattered 
into millions of microbubbles, which rapidly dis- 
solve before they reach the river surface. This new 
Thames Bubbler was officially ted by 
Thames Water in October 1988 and will shortly be 
evaluated in a series of trials. The extra capacity of 
maneuverability, will make a significant improve- 
ment to its performance and to its ability to pre- 
vent the formation of lethal DO sags. (Davis- 
W90-10533 


EXPERT SYSTEMS FOR THE INTERPRETA- 
TION OF RIVER QUALITY DATA. 

Imperial Coll. of Science and Technology, London 
(England). , 

S. J. Wishart, J. P. Lumbers, and I. M. Griffiths. 
Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
194-202, April 1990. 4 fig, 1 tab, 24 ref. 


Descriptors: *Expert systems, * ent plan- 
ning, *Monitoring, *Water pollution control, 
*Water quality management, Automation, Data in- 
terpretation, Decision making, River systems, 
Water quality, Water quality control. 


Sample data on river quality are used for a variety 
of management purposes. Two areas for the appli- 
cation of expert systems in the interpretation of 
water quality data are: (1) automation of compli- 
ance testing and classification; and (2) remedying 
defects and interpreting the effect of varying am- 
monia levels on fish. A ene a program has 
shown the feasibility of encoding this type of infor- 
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mation in a rule-based system. Extension of this 

proach to incorporate expertise in data valida- 
tion, statistical lysis and heuristic knowledge of 
the application of standards would provide an ex- 
periment system of practical valve in compliance 
assessment. The current place for expert systems in 
the interpretation of river quality data appears to 
be to support or extend current methods. (Davis- 


PTT) 
W90-10543 


— ip re on iii 
‘or primary bibliographic entry see Field 2L. 
W90. 10584 


TRENDS IN THE WATER QUALITY OF AN 
URBAN ESTUARY: HACKENSACK MEADOW- 


NEW JERSEY. 

Hackensack Meadowlands Development Commis- 
sion, Lyndhurst, NJ. Lab. Operations and Re- 
search. 

C. Cheng, and E. Konsevick. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 147-154, 4 fig, 3 tab, 9 ref. 


Descriptors: *Coastal waters, *Estuaries, *Moni- 
toring, *Tidal marshes, *Water — control, 
Biochemical oxygen demand, Buffer capacity, Dis- 
solved oxygen, New Jersey, Salinity, Statistical 
analysis, Temperature, Water quality management. 


The Hackensack Meadowlands Development 
Commission (HMDC), a New Jersey state plan- 
a has been conducting a summer water 
quality program since 1971. Sampling sites on the 
tidal portion of the Hackensack River and its tribu- 
taries have been monitored. Of the thirteen param- 
eters evaluated this study reports on just four: 
temperature, salinity, biochemical oxygen demand, 
and dissolved oxygen. The data generated has al- 
lowed the HMDC to assess trends in a perturbed 
urban estuary over time. Parametric and non-para- 
metric statistical analysis reveal that the system 
maintains the capacity to buffer stress. Comparing 
results to precipitation prevented the measurement 
of the extent that natural cycles influence water 
quality. Overall water quality in the Hackensack 
River has not changed significantly over the last 
ten years. (See also W90-10584) (Author’s abstract) 
W90-10592 


HISTORICAL TRENDS IN NUTRIENT LOAD- 
ING TO THE NEUSE RIVER ESTUARY, NC. 
East Carolina Univ., Greenville, NC. Inst. for 
F mesa Sib songs entry soe dd IE. 

‘or ibliographic entry see Fie! ,. 
W90- 10593 ait 


WATER QUALITY IN DISUSED DOCKS: 
THEIR POTENTIAL FOR RECREATIONAL 
AND COMMERCIAL 


FISHERIES. 
Victoria Univ. of Manchester (England). Dept. of 
Environmental Biology. 
For primary bibliographic entry see Field 81. 
W90-10599 


WETLAND BUFFER AREAS FOR TREAT- 
MENT OF PUMPED AGRICULTURAL DRAIN- 
AGE WATER. 

poo Carolina Bose Tiles, Raleigh. Dept. of Bio- 
logical and Agric: ngineering. 

GM. Chescheir, R. W. Skaggs, J. Ww. Gilliam, and 
R. G. Broadhead. 

IN: Coastal Water Resources. i of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 255-263, 1 fie 4 tab, 10 ref. 


Descriptors: *Agricultural runoff, *Coastal waters, 
*Nutrients, *Wastewater treatment, *Wetland 
wastewater treatment, *Wetlands, Field tests, Hy- 
drologic properties, Model studies, Nitrates, Nitro- 
gen, Phosphorus, Sediment load, Water pollution 
control, Water sampling. 


The hydrology and pollutant removal effectiveness 
of wetland buffer areas receiving agricultural 
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drainage water are analyzed. Field experiments 
were conducted on two wetland buffer areas. 
During selected pumping events, water level meas- 
urements and water quality samples were taken 
over a network of stations. Automatic water sam- 
plers and water level recorders were used to moni- 
tor water quality and water table elevations be- 
tween sampling events. Rhodamine dye studies 
were conducted to determine water velocities and 
wetland roughness coefficients. The hydrology of 
the buffer areas was simulated using a model for 
overland flow through vegetated areas. A routine 
was added to the model to calculate the residence 
time of the water on the wetland and to calculate 
the percent removal of nutrients and sediment. The 
water management mode!, DRAINMOD was used 
to determine the frequency and intensity of pump- 
ing events by calculating drainage and runoff vol- 
umes from the drained agricultural areas. Results 
from the two models compared well to the field 
data. If was found that pumping agricultural drain- 
age water through wetland buffer areas will signifi- 
cantly reduce the concentration of sediments and 
other nutrients in the water before it reaches an 
outlet. The effectiveness of removing these pollut- 
ants can be increased by facilitating even distribu- 
tion of the water over the buffer area with a 
diffuser canal. Lower water velocities were ob- 
served on the Laurel Bay buffer than on the 
Northwest Fork buffer. Of the two buffers, the 
Laurel Bay buffer was larger with less gradient 
and greater resistance to flow. Estimates of the 
percent of nutrient removal from the total mass of 
nutrient pumped onto the buffer over a 20 year 
period was 79% for total Kjeldahl nitrogen, 82% 
for nitrate nitrogen, 81% for total phoshporus, and 
92% for sediment. (See also W90-10584) (Author’s 
abstract) 

W90-10602 


EFFECTS OF PRETREATMENT OF HIGH- 
WAY RUNOFF ON QUALITY OF WETLAND 
BED SEDIMENTS. 

Geological Survey, Altamonte Springs, FL. 

D. M. Schiffer. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 293-298, 2 fig, 1 tab, 2 ref. 


Descriptors: *Coastal waters, *Lead, *Pretreat- 
ment of water, *Sediment contamination, *Surface 
runoff, *Water pollution control, *Wetlands, 
*Zinc, Florida, Freshwater, Marshes, Path of pol- 
lutants, Sediment transport. 


A study of lead and zinc in bed sediments of two 
wetlands in central Florida indicates that providing 
a detention time of 5 to 15 minutes prior to dis- 
charging the runoff to the wetland greatly reduces 
concentrations of these metals in wetland sedi- 
ments. Preliminary treatment of runoff to a cyprus 
dome is effected by a detention pond whereas as 
trash retainer area provides little or no pretreat- 
ment of runoff to a freshwater marsh. At the 
cypress dome site, the median lead concentrations 
were 620 microg/g in pond sediments, and 20 
microg/g in wetland sediments (ratio of about 
31:1); median zinc concentrations were 250 
microg/g in pond sediments; and 14 microg/g in 
wetland sediments (ratio of about 18:1). Constitu- 
ent concentrations in pond bed sediments were 
highest on the east side, where water overflows a 
berm into the wetland, concentrations did not 
differ significantly with location. Mcdian concen- 
trations in bed sediments in the freshwater marsh 
were much higher than in the detention pond at 
the cyprus dome site. Median concentrations in 
sediments in the freshwater marsh were: lead, 390 
microg/g; and zinc, 175 microg/g; these concen- 
trations, when compared to those of the cyprus 
dome, yielded ratios of about 20:1, and 12:1, re- 
spectively. Constituent concentrations in bed sedi- 
ments generally decreased with distance from the 
inlet of the freshwater marsh and were lowest at 
the outlet. (See also W90-10584) (Author’s ab- 
stract) 

W90-10605 
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AERATION METHOD INVESTIGATIONS IN A 
RED MANGROVE DOMINATED MOSQUITO 
CONTROL IMPOUNDMENT. 

Florida Inst. of Tech., Melbourne. Dept. of Chemi- 
cal and Environmental Engineering. 

T. V. Belanger, and H. H. Heck. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 299-312, 2 fig, 2 tab, 10 ref. 
Florida Department of Health and Rehabilitative 
Services Contract LCNA-8. 


Descriptors: *Aeration, *Coastal waters, *Man- 
grove swamps, *Mosquitoes, *Water quality con- 
trol, *Water resources management, Chemical 
oxygen demand, Fisheries, Florida, Hydraulic 
equipment, Insect control, Pumps, Sulfides, Water 
level. 


Mosquito control impoundments cover 30,000 
acres of saltmarsh habitat on the east central coast 
of Florida. The use of these areas for aquaculture 
or fish enhancement would allow the impound- 
ments to augment natural populations of fish and 
mollusks and provide important benefits to the 
Florida recreational and commercial fishing indus- 
tries. Many of the impoundments are characterized 
by low dissolved oxygen and periodic fish kills. 
Before site specific fish growth and survivability 
studies are implemented, an investigation into aer- 
ation methods necessary to guarantee fish survival 
must be conducted. Five aeration methods were 
investigated in this study in field and tank tests. 
These were: (1) a propeller-aspirator aerator; (2) a 
diffuse air system; (3) a 20 horsepower electric 
axial flow irrigation pump; (4) an elevated spray 
system; (5) a tray aerator. The propeller-aspirator 
aerator was found to be the most efficient method 
in terms of energy and oxygen transfer, and was 
very effective in reducing water column sulfide 
and COD levels. The electric irrigation pumps 
provided similar benefits, although it is more costly 
to operate. Tests indicate that the electric irriga- 
tion pump and a tray aerator would provide ade- 
quate aeration (<3 mg/L) in the test impoundment 
with only minimal pumping necessary to maintain 
water levels for mosquito control. (See also W90- 
10584) (Author’s abstract) 

W90-10606 


PERFORMANCE OF URBAN WET DETEN- 
TION PONDS. 

North Carolina Univ., Charlotte. Dept. of Civil 
Engineering. 

J. S. Wu, B. Holman, and J. Dorney. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 333-349, 4 fig, 10 tab, 10 ref. 


Descriptors: *Charlotte, *Coastal waters, *Deten- 
tion ponds, *Storm runoff, *Urban runoff, *Water 
quality management, Flood control, Flood peak, 
North Carolina, Water quality. 


The secondary use of detention ponds for water 
quality improvement is promoted. Results of a 
monitoring program conducted on three urban wet 
detention ponds within the Piedmont region of 
North Carolina, in the city of Charlotte are sum- 
marized. Data collected from 5 storm events were 
employed to develop a relationship between deten- 
tion pond performance and pond surface/water- 
shed area ratios. In comparison with data from the 
National Urban Runoff Program (NURP) study, 
runoff quality of the study area is better and runoff 
sediment can be characterized by a finer particle 
size distribution. The attenuation of peak discharge 
appears unsatisfactory due to short circulating of 
local drainage entering the detention ponds from 
surrounding areas. Even though the detention 
ponds were not built for water quality control, the 
observed improvement in water quality justifies 
the use of wet ponds for urban runoff pollution 
abatement. (See also W90-10584) (Author’s ab- 
stract) 

W90-10609 


DELINEATION OF SHORELINE BUFFER 
ZONES FOR STORMWATER POLLUTION 
CONTROL. 


Arizona State Univ., Tempe. Dept. of Geography. 
J. D. Phillips, and L. R. Phillips. 

IN: Coasial Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 351-358, 22 ref. 


Descriptors: *Buffer zones, *Coastal waters, *Es- 
tuaries, *Mathematical models, *Nonpoint pollu- 
tion sources, *Urban runoff, *Water pollution con- 
trol, Community development, Mathematical equa- 
tions, Mathematical studies, North Carolina, Storm 
runoff. 


Buffer zones are effective for mitigating impacts of 
nonpoint source pollution from estuarine shoreline 
developments, but no physically valid method for 
delineating buffer zones has been available. A 
physical model for buffer zone delineation can be 
derived from Bagnold’s stream power theory and 
the Manning equation for overland flow. The 
model relates the transport capacity of runoff for a 
particular buffer zone to reference conditions, and 
is based on the assumption that pollutant transport 
is proportional to the energy of overland flow. 
Once reference conditions (i.e., an acceptable 
buffer zone design) are established, any proposed 
buffer zone can be evaluated to determine it’s 
pollution control effectiveness relative to the refer- 
ence condition. The model has a sound physical 
basis, is simple and has limited data requirements. 
Preliminary application to two shoreline develop- 
ments in North Carolina yielded reasonable results, 
which suggest that relatively small and simple 
shoreline buffers can provide adequate protection 
from storm water runoff. (See also W90-10584) 
(Lantz-PTT) 
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Concern by local citizens over eutrophic symp- 
toms in waters of the West and Road Rivers near 
Annapolis, Maryland and discharge into the 
Chesapeake Bay, has prompted the Anne Arundel 
County Government to finance a joint study by 
faculty and students of the University of Maryland 
Natural Resources Management (NRM) Program 
and the Anne Arundel Community College Envi- 
ronmental Center. The investigation was designed 
to provide practical training for the students, to 
identify portions of the watershed where nutrient 
loadings to the rivers were greatest, and also to 
provide suggestions for subsequent nutrient abate- 
ment management. The approximately 20 sq mi 
mixed agricultural and residential watershed was 
mapped for subbasin and land use. The phosphorus 
concentration of each stream system, as the limit- 
ing factor, was sampled. This information, along 
with runoff estimates for each subbasin was used to 
estimate a total phosphorous load to the rivers. 
The average Rhode River TP concentration esti- 
mated at mid course over a year’s time is 133.5 
micr g/L (0.13 mg/L). A 1980 sample from the 
Chesapeake Bay at the confluence of the West and 
Rhode Rivers by the State of Maryland reported a 
PO4 concentration of 0.12 mg/L. This suggests 
that the most frequent loading projected from this 
rudimentary study of about 4 microg/L (0.004 mg/ 
L) is less than 4% of the overall total phosphorous 
concentration in the mixed receiving waters. The 
worst case estimate is only about 10% of the total 
steady state concentration, and an exaggerated 
high concentration of TP from data is estimated to 
be 15%. (See also W90-10584) (Lantz-PTT) 
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Marine Corps’ property extends along twelve miles 
of oceanfront paralleled by the Atlantic Intracoast- 
al Waterway, and comprises an area of about 
110,000 acres, including some water area along the 
New River. Camp Lejeune impacts the states 
coastal areas in many ways such as: economic, 
environmental quality, tourism and transportation. 
The base supports a military community exceeding 
100,000 people, with a vigorous coastal resources 
management program. Protecting and maintaining 
the capacity of the Base’s resources to support 
intensive training is the goal of program. Existing 
resources are constantly being studied for possible 
redevelopment to improve quality and quantity of 
training areas and to minimize adverse impacts. 
These studies include detailed environmental anal- 
yses of expanding the base boundaries for in- 
creased maneuver and weapons firing and of ex- 
panding the primary artillery impact area and im- 
proving a 15-kilometer mechanized movement 
course with a strong-point objective. These com- 
plex projects all require collecting and analyzing 
large amounts of environmental and natural re- 
source data to select optimal training sites and 
describe impacts. In early 1988, MCB will begin 
using the latest computer technology to support 
these analyses. A prototype system, known as 
Land Use Management System (LUMS) which 
will be installed under HQMC contract. LUMS is 
a geographic information system called ARC/ 
INFO. (See also W90-10584) (Lantz-PTT) 
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A focus on six dimensions of institutional barriers 
is presented, which are broken down into thirty 
propositions which are hypothesized to represent 
the major problems and constraints to implement- 
ing environmental programs. These barriers are: 
legal, political, governmental, cultural, economic 
and financial. Barriers are defined as obstacles, 
problems and reasons for inaction in the planning 
and management of environmental resources; 
something which restricts or impedes the rational 
solution to a problem. An implementation proba- 
bility matrix is developed which can be used to 
evaluate the likelihood of environmental legisla- 
tion, plans, programs, and projects being imple- 
mented. The matrix defines 30 cells. Each cell and 





its corresponding problem or barrier can be as- 
signed a value of 0 to 3. A zero (0) stands for no 
probability of implementation because it is a seri- 
ous problem such as no funding available or the 
barrier has not been addressed because no legisla- 
tion has been proposed. A one (1) would stand for 
little probability of implementation. Such a situa- 
tion exists where a model ordinance has been de- 
veloped but no one is willing to sponsor a bill in 
the state legislature. A two (2) stands for a moder- 
ate probability of implementation. Such a situation 
exists when you have a local crisis, people have 
recognized the problem and there is a Federal 
program which could be used to finance a major 
portion of the cost. A three (3) is assigned when 
there is a high probability of implementation. Such 
a situation exists where the cost has been included 
in a bond issue. If all boxes in the matrix can be 
assigned a value of 3, the matrix total is 90. If a 
plan is also oin existence an additional 10 points 
can be added, and the probability of implementa- 
tion is 100. If the boxes in the matrix can only be 
assigned a value of 1, then the matrix total is 30 
and even with a plan, the implementation probabil- 
ity is only 40. The matrix is a hypothetical con- 
struct which will assist in evaluating the major 
impediments to implementing environmental pro- 
grams. (See also W90-10584) (Lantz-PTT) 
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The North Carolina coast has changed substantial- 
ly in the last two decades as growth usually associ- 
ated with urban areas has replaced traditional com- 
munities and diminished environmental quality. 
The requirements in the Coastal Area Management 
Act (CAMA) to prepare land use plans and the 
power to implement zoning ordinances are two 
important methods for restricting intensive land 
uses to those areas already developed. CAMA 
requires land use plans to protect natural resources 
and to balance growth while the enabling legisla- 
tion for county zoning power similarly states that 
zoning ordinances promote health and welfare of 
the public. Other tools available to the county 
governments include requiring the preparation of 
an environmental impact statement and petitioning 
for capacity water use designation. (See also W90- 
10584) (Author’s abstract) 
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Vegetated shoreline buffer zones are an effective 
tool for mitigating nonpoint source pollution of 
estuaries by stormwater runoff from shore zone 
developments. However, attempts to implement 
shoreline buffer zones on a broad scale are hin- 
dered by several factors. Water front land values 
are often very high and landowners may be reluc- 
tant to dedicate even small areas for buffers. Exist- 
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ing land use may preclude buffer establishment. 
Political opposition to general land use and shore- 
line setbacks is strong, especially in rural areas. 
Implementation efforts also suffer from the lack of 
a technical basis for delineating buffer zones and a 
reluctance by local governments to exercise exist- 
ing authority. Methods exist for circumventing 
these obstacles, and for encouraging buffer estab- 
lishment. This may be accomplished in conjunction 
with existing state and federal regulatory programs 
and local zoning and subdivision ordinances Plan- 
ners can also begin laying groundwork for the 
more aggressive local government role in — 
quality protection which will become n 

many coastal areas. (See also W90-10584) (Au- 
thor’s abstract) 
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Coastal and island water quality are not being 
protected. Hundreds of billions of dollars are being 
spent with little demonstratable progress being 
made toward restoring polluted waters and pro- 
tecting clean water. Examples of near-field (coastal 
North Carolina) and far-field (Tennessee Valley-- 
Gulf of Mexico) sources of pollution are used to 
describe the dilemma facing the nation. Fifty per- 
cent of the nation’s assessed waters are still im- 
paired or threatened by pollution. The national 
emphasis on point sources to the virtual exclusion 
of nonpoint source control has resulted in a frag- 
mented, piecemeal approach to water quality man- 
agement. Both biolo; = based State water qual- 
ity standard classifications and geographically 
based systems for nonpoint pollution control can 
be established for different ecological regions of 
the State. This would provide a technical frame- 
work upon which institutional arrangements for 
water quality management can be based. These 
arrangements involve local/State/Federal partner- 
ships integrated across programs and targeted to 
specific geographic (hydrologic) portions of the 
States. Interagency management plans with specif- 
ic time frames and commitments would focus on 
implementation of best available technology for 
controlling all major point and nonpoint sources of 
pollutants of concern. (See also W90-10584) 
(Lantz-PTT) 
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A survey of southeastern U.S. coastal jurisdictions 
reveals several wastewater planning and adminis- 
tration problems that affect the quality of coastal 
water resources in that region. The survey finds 
that a very high proportion of the sanitary sewer- 
age systems in the region are in need of major 
improvement and yet do not apparently have re- 
sources available to commence improvements; 
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some jurisdictions find that they must impose con- 
nection restrictions, moratoria, or merge their sys- 
tems with others. A quarter of the jurisdiction with 
sanitary sewerage systems are adversely affected 
by the sewer extension and expansion policies of 
nearby jurisdictions. Package treatment plants 
cause many problems for jurisdictions that permit 
them to operate in their area. Most jurisdictions 
without sanitary sewers plan to install them within 
three years in order to abate widespread failure of 
septic systems. Coastal jurisdictions report the 
need for increased financial assistance tp make 
required improvements; otherwise they will con- 
tinue to be in noncompliance with state and federal 
water quality requirements. There also appears to 
be a need for more local control over the manag- 
ing and financing of package treatment plants, and 
regional level, coordinated sewerage system plan- 
ning in many areas. (See also W90-10584) (Au- 
thor’s abstract) 


GROUNDWATER QUALITY PROTECTION IN 
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AND CAPE COD. 
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The Long Island groundwater management pro- 
gram refines existing institutions and program ele- 
ments within an integrated framework. Twenty- 
one agencies and organizations are responsible for 
various management, regulatory and other activi- 
ties that collectively comprise the Long Island 
program. Local jurisdictions play a major role in 
program administration and implementation. Simi- 
lar to Long Island, Cape Cod employs an integrat- 
ed management approach to groundwater protec- 
tion relying heavily on the planning efforts and 
management recommendations contained in the 
Water Quality Management Plan produced under 
the Clean Water Act 208 program. Statutory au- 
thority and technical assistance are provided to 
local jurisdictions for program implementation 
from primarily state initiatives. Local land use 
controls and the delineation of aquifer recharge 
areas are central to both the Cape Cod and the 
Long Island programs. (See also W90-10584) (Au- 
thor’s abstract) 
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There are approximately 274,548 hectares (678,400 
acres) which contain fuel grade peat (less than 
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the coastal North Carolina wetlands. Until re- 
cunty peat has ‘tone harvested on a small scale 
(approximately 40 hectares or 98 acres/site) for 
horticultural purposes, but two corporate farms 
have expressed a desire to mine peat on a larger 
scale for fuel. Because of the quantity and quality 
of drainage waters from large operations and the 
potential adverse effects of receiving waters (par- 
ticularly primary and secondary nursery areas), 
North Carolina adopted specific peat mining regu- 
lations on September 1, 1986. These regulations 
address water flow rates, total water volume, nu- 
trient concentrations and turbidity resulting from 
drainage of peat-mined wetlands. The regulations 
also state that these parameters can not exceed the 
levels expected under natural conditions (i.e., un- 
drained with mature indigenous vegetation) except 
during a four year transition period at the begin- 
ing of mining. The use of computer modeling is 
explicitly encouraged to examine the effects of 
peat mining on water characteristics. Approaches 
used by two corporate farms to meet the require- 
ments of these water quality protection regulation 
are compared. (See also W90-10584) (Author’s ab- 
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Three Welsh streams catchments were limed ex- 
perimentally in 1987-88 as part of the Llyn Brianne 
Pr roject. Actual changes were compared with simu- 

ted changes which occur following reduced acid 
deposition according to the hydrochemical model, 
MAGIC (Model of Acidification of Groundwaters 
in Catchments). The results indicate that liming 
and 90% reduction in sulfate deposition reduce 
concentrations of toxic aluminum to similar levels. 
However, calcium concentrations and pH were 
increased by liming to values which were high by 
comparison with conditions simulated at low acid 
deposition, either in the past or future. Trout densi- 
ty increased in two of the streams following liming 
to levels similar to those simulated under low acid 
deposition. By contrast, the aquatic invertebrate 
fauna changed after liming so that streams acquired 
species typical of high calcium concentrations than 
t simulated under low acid deposition. Species 
characteristic of ‘soft water’ communities were ap- 
parently lost, although more data are required to 
separate treatment effects from random change in 
the longer term. The ‘soft water’ community also 
declined in the model as a result of acidification, 
indicating that both liming and acid deposition 


resulted in a different faunal community from that 
prior to acidification. The results support those 
who conclude that liming is suitable for the resto- 
ration or protection of a fishery, but indicate that 
there may be other ramifications, for example to 
conservation, which must be considered when 
liming is implemented. However, the simulation of 
biological conditions under low acid deposition 
involves extrapolation from the initial data base. 
Further data are now required to assess empirically 
the likely biological character of British streams 
which have low base cation concentrations unaf- 
fected by acid deposition. (Author’s abstract) 
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An indexing relationship, used to index and direct- 
ly compare measurements, is developed for liquid 
phase-controlled gas transfer in self-aerated flows 
from theoretical considerations. The indexing rela- 
tion is shown to describe temperature effects as 
well as existing equations that use fitted coeffi- 
cients. The relation may be used to index adsorp- 
tion and volatilization rates of any compound ex- 
hibiting liquid phase controlled gas transfer and 
may be used to compare the gas transfer measure- 
ments of different compounds. It is proposed that 
the relationship be used to index liquid phase con- 
trolled gas transfer measurements in self-aerated 
flows to a common reference temperature, 20 deg, 
and to a gas, oxygen, most often used in gas 
transfer experiments. The indexing relationship is 
also shown to be valid for any bubbly flow where 
the gas transfer is predominantly across the bubble 
interace, such as occurs with aeration bubblers. 
(Author’s abstract) 
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Design stream flows are widely used in water 
quality planning studies to define conditions under 
which pollutant loadings must meet applicable 
water quality standards. The most common type of 
design flow for the protection of aquatic life is the 
x-day, y-year annual low flow (e.g., the 7-day, 10- 
yt low flow). This is the lowest x-day average flow 
in a year whose recurrence frequency is once 
every y years. The overall mean daily flow (i.e., 
the mean of all recorded daily flows) might be a 
suitable design flow for the protection of human 
health against lifetime exposure to suspected car- 
cinogens. Current practice uses arithmetic averag- 
ing to compute the means used in these design 
flows. From the standpoint of exposure assessment, 
where one is interested in the average concentra- 
tion to which an organism is exposed, it is suggest- 
ed that the harmonic mean is the correct statistic to 


use in computing design flows. The implications of 
this are assessed by analyzing str low records 
from a sample of 60 rivers across the country. 
(Author’s abstract) 
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A preliminary survey of a pond in Unnao District, 
India, for heavy metal pollution indicated that the 
water was contaminated with Mn and Fe at levels 
many times higher than permissible limits. The 
pond supported the growth of various aquatic 
plants and luxuriant growth of Hydrodictyon reti- 
culatum, which dominated the plant community. 
Under natural conditions, the alga showed an un- 
usually high content of heavy metals, including 
Cu, Cd, Cr and Mn, although the concentration in 
the water was quite low. Under simulated condi- 
tions, maximum uptake and bioaccumulation of 
heavy metal ions occurred within 48 h. At phyto- 
toxic concentrations, Cr and Cd inhibited biomass 
production, and reduced the chlorophyll, caroten- 
oids and protein contents of the alga. The metal 
uptake was pH-dependent, and at a maximum 
under acidic conditions. The dominance of H. reti- 
culatum in such an environment may help remove 
relatively large loads of heavy metals from the 
polluted waters. (Author’s abstract) 
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Mussels and clams sold in Hong Kong markets are 
often submerged in seawater for the purpose of 
depuration, as well as to maintain pth os The 
efficacy of this method of depuration was studied 
using the Microtox bioassay (Microbics Corpora- 
tion, Carlsbad, CA). Samples of small polymorphic 
clams (Tapes philippinarium) and green-lipped 
mussels (Perna viridis) were depurated in clean 
seawater and specimens were removed for assay at 
2 d intervals. Tissues were homogenized and bioas- 
sayed using Photobacterium phosphoreum. The re- 
sults for all samples showed a consistent trend of 
decrease in acute toxicity with increasing duration 
of treatment. A comparison of the efficacy of 
treatment at 2, 4, and 6 d periods indicated that 6 d 
was required for a significant decrease in the toxic- 
ity of the samples. The author concludes that the 
Microtox bioassay is useful in monitoring the treat- 





ment of polJuted clams and mussels, which may be 
contaminated with toxicants ranging from metals 
and organics to toxins from microorganisms and 
dinoflagellates. (MacKeen-PTT) 
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MINING MITIGATION IN THE ALASKA 

ARCTIC AND SUBARCTIC. 

Bureau of Land Management, Anchorage, AK. 

Alaska State Office. 

R. F. Dworsky. 

IN: Wetlands: Concerns and Successes. Proceed- 

ings of a Symposium held September 17-22, 1989, 

Tampa, Florida. American Water Resources Asso- 

Fe Bethesda, Maryland. 1989. p 61-69, 1 fig, 
ref. 
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tal protection, Land reclamation, Monitoring. 


Placer gold has been mined in the Birch Creek 
Drainage in interior Alaska since the beginning of 
the 20th century. More than 40 placer gold oper- 
ations exist, with a large number working on previ- 
ously mined tailings in and along the wetlands and 
riparian habitat areas. This drainage is also used for 
sport and subsistence fishing and hunting, and pro- 
vides the drinking water for a native village. Even 
as mining methods have increased through new 
techniques and technological innovations, increas- 
ing concerns have been voiced about: (1) the long- 
term cumulative effects of mining on the environ- 
ment, specifically terrestrial and aquatic ecosys- 
tems; (2) the impacts of increased development on 
indigenous human populations; and (3) the manage- 
ment of research on mitigating environmental 
damage and restoring disturbed lands. Authority 
for mining regulations are distributed among a 
number of government regulatory agencies, which 
also are responsible for the development of mitiga- 
tion and reclamation strategies. Major wetlands 
reclamation in the Arctic and Sub-Arctic, involv- 
ing both site-specific placer mine data and data 
from the Trans-Alaska Pipeline, oil facilities and 
other major Arctic developments are available as 
lessons for future management of placer gold 
mining activities. Some of the studies that have 
been completed indicate that the mining may have 
a positive impact on creation of wetlands as well as 
improving the structure of wetland communities. 
This would suggest that a long-term monitoring 
strategy be developed to assess the value, struc- 
ture, and function of wetland communities in 
Alaska. (See also W90-10912) (Lantz-PTT) 
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WETLANDS AND STORMWATER MANAGE- 
MENT: A CASE STUDY OF LAKE MUNSON. 
PART II: IMPACTS ON SEDIMENT AND 
WATER QUALITY. 

Northwest Florida Water Management District, 
Havana. 

R. L. Bartel, and A. E. Maristany. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
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Descriptors: *Cypress swamps, *Lake Munson, 
*Lake restoration, *Storm water, *Swamps, 
*Wastewater management, *Wastewater treat- 
ment, *Water pollution treatment, *Water re- 
sources management, *Wetlands treatment, Case 
studies, Eutrophication, Florida, Nutrient removal, 
Wastewater irrigation, Water pollution effects, 
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In early 1950, a 255 acre tract of cypress and gum 
swamp in southern Leon County, Florida was con- 
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verted from wetland into Lake Munson. The pur- 
pose for this shallow impoundment was to alleviate 
downstream flooding problems. Unfortunately the 
area never reached its full potential as a recreation- 
al water body or aquatic habitat due to severe 
water quality impacts on the lake. The inadvertent 
discharge of wastewater effluents and stormwater 
have been the major cause for the degradation of 
this water body. In 1982, the lake was ranked on 
the trophic state index as the seventh most degrad- 
ed lake in Florida. In 1984, the wastewater ef- 
fluents were diverted to a land application system 
and lake water quality has improved. However, 
the lake continues to suffer algal blooms, fish kills, 
depressed oxygen levels, and high nutrient and 
bacterial levels. Restoring ecologically sound con- 
ditions to the lake and developing its potential use 
as a recreation area will require upstream treat- 
ment of storm water and possibly the removal of 
bottom sediment. Results show that upstream treat- 
ment may require a wetlands area at least the size 
of Lake Munson. The trophic status of Lake 
Munson has shown remarkable improvement since 
the majority of the nutrient loads were eliminated 
in 1984 by diverting wastewater treatment plant 
effluent to spray irrigation fields. However, storm- 
water discharges continue to adversely impact 
water and sediment quality by introducing nutri- 
ents and toxic substances which are detrimental to 
aquatic life. (See also W90-10912) (Lantz-PTT) 
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The Northwest Florida Water Management Dis- 
trict engaged in a federally funded Clean Lakes 
Restoration Project for Lake Jackson in Tallahas- 
see, Florida, during the late 1970s. Construction of 
this experimental $2.6 million stormwater treat- 
ment facility was begun in 1981 with completion in 
1983. The design employed a three step process to 
remove sediment and nutrients from urban runoff 
prior to entering the lake. The first two steps entail 
the detention of the stormwater in a twenty acre 
impoundment followed by passage through a 4 
acre filter with an underdrain collection system. 
The final step consists of the partially treated 
stormwater flowing to a 9 acre artificial marsh for 
further sediment removal and nutrient assimilation. 
The entire process has been monitored to deter- 
mine the effectiveness of the various steps within 
the project. A recent report concludes that while 
the stormwater facility works well (>90% remov- 
al of solids by the filter; 60-65% removal of nutri- 
ents by the marsh) there remain operational defi- 
ciencies. One of the major deficiencies cited was 
the excedence of the total volume of the impound- 
ment by more than half of the large storms moni- 
tored. These larger storms also bypass treatment 
by the created wetlands in the artificial marsh. 
Several proposed projects address this concern and 
would implement measures to help alleviate the 
current burden on the facility. (See also W90- 
10912) (Author’s abstract) 
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WETLAND IMPACT EVALUATION AND 
MITIGATION: COMPARING APPLES AND 
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ciation, Bethesda, Maryland. 1989. p 259-267, 5 ref. 
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Northern Palm Beach County Water Control Dis- 
trict is planning a major effort to restore historical 
water storage in the Loxahatchee River Basin. To 
implement the water resources restoration plan, 
four above ground storage reservoirs would be 
required for storage of available water during the 
wet season and later distribution during the dry 
season. Project operation is expected to have sig- 
nificant environmental benefits including: restora- 
tion of historical wetland hydroperiods in the Lox- 
ahatchee Slough, preservation of wetland areas, 
enhancement and protection of the Northwest 
Fork of the Loxahatchee River and restoration of 
groundwater levels. However, adverse impacts to 
wetlands in the reservoir construction area will 
also occur. Each of the regulatory agencies in- 
volved requires varying types and amounts of miti- 
gation to compensate for these adverse impacts. In 
evaluating the Water Resources plan, the effect on 
wetland habitat (oranges) must be compared 
against public interest benefits and benefits to other 
habitat types (apples). The loss of 2,358 acres of 
wet prairie habitat (oranges) must be weighed 
against the conversion to 4,500 acres of deep water 
aquatic habitat, the enhancement/restoration of 
4,200 acres of wetlands, creation of an additional 
650 acres of wetlands/freshwater marsh, and the 
preservation and conservation of 10,805 acres of 
regionally significant wetlands and aquatic re- 
sources. (See also W90-10912) (Lantz-PTT) 
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HEADWATER RESTORATION: THE KEY IS 
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Bromwell and Carrier, Inc., Lakeland, FL. 
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The City of Lakeland, Florida has been working 
with private and public sector consultants since 
1983 to develop a belt loop road. A portion of the 
road transverses the headwaters of Banana Lake, 
currently classified as one of Florida’s most de- 
graded lake systems. A large portion of Banana 
Lake’s headwater system was mined for phosphate 
between 1920 and 1960, which resulted in a highly 
disturbed and channelized surface water drainage 
system. Driven by the development of the belt 
road through the disturbed headwater area, a joint 
decision was made to restore the historical drain- 
age system of Banana Lake’s headwaters in con- 
junction with roadway development. Restoration 
project rules are to improve surface water quality, 
eliminate localized flooding and dangerous and 
dangerous roadside drainage ditches, construct a 
hardwood wetland swamp system as compensation 
for roadway environmental impacts, and restore 
the remaining unmined natural features. The key to 
project success has been the cooperation of local 
and state agencies to integrate diverse project ob- 
jectives. (See also W90-10912) (Author’s abstract) 
W90-10936 


WATER QUALITY MANAGEMENT FOR EV- 
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The wetland ecosystems of Everglades National 
Park are located at the receiving end of the nutri- 
ent-impacted Kissimmee River-Lake Okeechobee- 
Everglades watershed. Water is delivered to the 
park by an intensely managed system of over 240 
pudlic water control stuctures and 1900 miles of 
controls and levees, which provide water for agri- 
culture, water supply storage, urban well field 
recharge, and maintenance of natural wetlands. 
Water management decisions throughout the 
system are complex, with the solution of one prob- 
lem sometimes resulting in the creation of another. 
The stated management objective for the park is 
the preservation, intact, of native flora and fauna. 
The National Park Service has undertaken moni- 
toring and research activities to protect the high 
quality of water in Everglades National Park. 
These activities include: development of unique 
water quality standards; establishment of coopera- 
tive long-term monitoring programs; and a con- 
trolled nutrient dosing study documenting the 
major impacts on wet prairie periphyton and ma- 
crophyte communities and primary productivity, 
resulting from slight increases in water nutrient 
concentrations (27 micro g/L phosphate and 85 
micro g/L nitrate). Results from these activities 
indicate that if waters containing nutrients at con- 
centrations present in Lake Okeechobee, the Ever- 
glades Agricultural Area or the northern Water 
Conservation Areas reach Everglades National 
Park, unacceptable biological changes in the park 
marsh resource can be expected to occur. These 
changes may have far reaching consequences to 
the ecological balance of this delicate ecosystem. 
The reversibility and long-term extent of such 
changes are poorly understood. (See also W90- 
10912) (Author’s abstract) 
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MODIFICATION OF RIVERINE WATER 
QUALITY BY AN ADJACENT BOTTOMLAND 
HARDWOOD WETLAND. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 
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PERSPECTIVE. 
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IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
— Bethesda, Maryland. 1989. p 499-507, 1 fig, 
11 ref. 


Descriptors: *Environmental protection, *Local 
governments, “*Massachusetts, *Massachusetts 
Wetlands Protection Act, *Regulations, *Wet- 
lands, Legislation, Public participation, State juris- 
diction. 


The state of Massachusetts has been a leader in 
mandating the protection of wetland resources. 
The Wetlands Protection Act effectively protects 
the majority of the state’s wetland areas, and has 
heightened public awareness of the need to pre- 
serve wetlands. Compliance with regulations speci- 
fied by the Act are closely regulated and strictly 
enforced. The burden of wetland protection falls 
primarily on local volunteer commissions which 
are expected to administer and enforce these regu- 
lations. The assignment of volunteer boards to 
apply the regulations of the Act is encountering 
administrative problems such as inadequate staffing 
and support levels. These administrative problems 
may be leading to unnecessary loss of wetland 
areas that are protected under the statute. The 
need to further evaluation of the Wetlands Protec- 


tion Act in order to determine its effectiveness is 
clear. Without base inventory information docu- 
menting the historical pattern of wetland alter- 
ation, it is difficult to determine whether wetlands 
are being protected. Commissions are in need of 
technical assistance to assist them in interpreting 
and applying the regulations. A statewide regula- 
tory evaluation and wetland inventory program is 
needed to determine the extent that wetland losses 
are occurring. (See also W90-10912) (Lantz-PTT) 
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CITIZEN, ACTIVIST, AND POLICY ELITE 
SUPPORT FOR WETLAND MANAGEMENT 
PROGRAMS. 
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NA86AA-D-SG068. 
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An examination was conducted regarding the rela- 
tionships between three sets of policy process 
actors with regard to support for wetland manage- 
ment programs in the State of Florida. The results 
of this study show that while there is broad sup- 
port for wetland related management programs 
among the general public, activists, and policy 
elites in the State of Florida, that support can be 
eroded by personal orientations linked to political 
and environmental values. In general, these find- 
ings suggest that support for wetlands management 
programs is linked to environmental orientations 
which are shown to strongly affect attitudes 
toward these programs. Environmental orienta- 
tions appear to be an excellent predictor of policy 
support, while political values are indicators of 
some policy preference. This potential is viewed as 
being linked to overall higher levels of knowledge 
about water-related issues in Florida. Knowledge 
of how political and environmental orientations 
and knowledge factors bear on support for wet- 
lands program is important for the long-term pro- 
tection and management of these valuable natural 
resources, as well as the economic development 
which places pressure on the future. (See also 
W90-10912) (Lantz-PTT) 
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PROCEEDINGS OF THE 44TH PURDUE IN- 
DUSTRIAL WASTE CONFERENCE, 

For primary bibliographic entry see Field 5D. 
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IN-SITU VENTING OF JET-FUEL-CONTAMI- 
NATED SOIL. 

Air Force Engineering and Services Center, Tyn- 
dall AFB, FL. 

M. G. Elliott, and D. W. DePaoli. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 1-9, 9 fig, 5 ref. 
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The Air Force Engineering and Services Center is 
performing a field demonstration of in-situ soil 
venting at a 27,000-gallon jet fuel spill site at Hill 
Air Force Base, Utah. Initial site characterization, 
the one-vent pilot test, and the design and prelimi- 
nary results of a full-scale, in-situ venting system 
are described. Site investigation showed that high 
levels of fuel hydrocarbons were present to depths 
of less than 50 ft. No continuous confining layer 
was identified, so the possibility exisis for the 
downward migration of the JP-4 fuel. The one- 


vent pilot test showed that the soil at the site was 
highly permeable. A vacuum of only 20 inches of 
water was necessary to extract 250 CFM from a 
40-ft screened interval. The high permeability of 
the soil resulted in rapid transient response and a 
large zone of influence. The results of the full-scale 
implementation so far have indicated that in-situ 
soil venting is an effective technique for removal 
of large amounts of jet fuel from a soil in a relative- 
ly short period of time. It remains to be seen 
whether the technique is capable of complete re- 
mediation of a jet fuel spill site. (See also W90- 
10965) (Rochester-PTT) 
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BIOLOGICAL TREATMENT OF GROUND- 
WATER, SOILS, AND SOIL VAPORS CON- 
TAMINATED WITH PETROLEUM HYDRO- 
CARBONS. 

DETOX, Inc., Dayton, OH. 

E. G. Galaska, G. J. Skladany, and E. K. Nyer. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
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In the United States it estimated that there are 1.4 
million underground fuel storage tanks and that 10- 
30% of them have leaked gasoline into the ground. 
In most cases, the cleanup operation at petroleum- 
contaminated sites involves the remediation of 
groundwater, soils, and air emissions. Biological 
methods have had wide application in the remedi- 
ation of sites contaminated with petroleum hydro- 
carbons. Several case histories are presented here 
to demonstrate the use of biological treatment of 
groundwater, soils, and air contaminated by petro- 
leum hydrocarbons. These include: gasoline serv- 
ice station sites in West Virginia, Michigan, and a 
petroleum hydrocarbon surface spill. The basis of 
all biological treatment methods is the use of 
microorganisms to convert soluble organic com- 
pounds into insoluble organic material (more bac- 
teria). Under aerobic conditions, this process will 
release carbon dioxide and water to the environ- 
meni. There are two major strategies employed to 
remove petroleum hydrocarbons from contaminat- 
ed aquifers: pump and treat in above-ground sys- 
tems and in-situ bioremediation. The use of con- 
tained land farming methods or in-situ biological 
treatment to remediate soils is well documented. 
At present, several technologies for remediation 
produce contaminated air streams as a result of 
their action. The prototype DETOX air stream 
bioreactor (bio-airtower) resembles an air stripping 
unit, and attempts to employ biofilm technology to 
treat air emissions contaminated with petroleum 
hydrocarbons. Biological processes are capable of 
remediating sites contaminated with petroleum hy- 
drocarbons including organic compounds thought 
to be incapable of bioremediation, specifically the 
chlorinated aliphatics. The application of this tech- 
nology has been limited primarily by the lack of 
understanding of biological processes by practi- 
tioners in the field, as well as an unconscious bias 
toward physical/chemical methods. (See also 
W90-10965) (Rochester-PTT) 
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BIOREMEDIATION OF FORMER MANUFAC- 
TURED GAS PLANT SITES. 

Institute of Gas Technology, Chicago, IL. 

V. J. Srivastava, J. J. Kilbane, R. L. Kelley, W. K. 
Gallagher, and C. Akin. 
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Manufactured gas plants, also referred to as town 
gas plants, produced large quantities of tar and 
related by-products. The sites often differ signifi- 
cantly in terms of specific types and quantities of 
wastes. Coal tar (polycyclic aromatic hydrocarbon 
(PAH))-contaminated soils represent the largest 
waste type at most of the sites. Biodegradation 
studies conducted by the Institute of Gas Technol- 
ogy (IGT) have shown that 2-ring to 6-ring PAHs 
can be biologically degraded under aerobic and 
possibly under anaerobic conditions. The rate and 
extent of biodegradation can be improved by ap- 
plying any or all of the techniques currently under 
development at IGT. These techniques include the 
use of bioemulsifiers or environmentally acceptable 
nonaqueous liquids, soil attrition techniques, chem- 
ical oxidants, or biologically produced chemicals, 
PAH-degrading enrichment cultures, and appro- 
priate co-metabolic substrates, and/or enzyme-in- 
ducing substrates. Some of these techniques can be 
used either as a pretreatment or as a co-/post- 
treatment. Further work is being conducted to 
develop process schemes with built-in flexibility so 
they can be used for different town gas plant sites 
with some modifications. It appears that more than 
one treatment option would be needed to efficient- 
ly remediate most sites. For example, ‘hot spots’ 
may be best handled by either thermal treatment 
(combustion) or by physical removal (excavating), 
rather than by biological methods. However, at 
most of the contaminated sites, and for the major 
part of any site, biological treatment with (or 
sometimes without) enhancement techniques 
should result in the most desirable treatment sce- 
nario. (See also W90-10965) (Rochester-PTT) 
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DESIGN AND IMPLEMENTATION OF A 
RISK-BASED REMEDIAL ACTION PROGRAM 
FOR UNDERGROUND TANK REMOVAL AT A 
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Risk assessment has been defined by the National 
Academy of Sciences (USA) as ‘the use of avail- 
able scientific information and reasonable scientific 
assumptions to evaluate the health risk to people 
from exposure to hazardous materials and situa- 
tions in the environment.’ A risk-based remedial 
action progrem was designed and implemented for 
the removal of pentachlorophenol sludges at a 
dioxin-contaminated site in the midwest. Two pri- 
ority items were included in the desired remedial 
action program: (1) construction of a surface cap 
to entomb dioxin-contaminated soils and (2) re- 
moval of an underground storage tank and associ- 
ated soils. Approximately 225 cubic yards of con- 
taminated sludges and soil were excavated from 
the area around the buried tank and on-site engi- 
neering storage was provided. Structural damage 
to the sewer was prevented and off-site transport 
of hazardous materials was minimized. Downwind 
particulate levels were maintained well below the 
action level at all times. The project was complet- 
ed within the original budget and well ahead of 
schedule, even though volume of contaminated 
material removed was twice the original estimate. 
Work was accomplished safely with no adverse 
health impacts to on-site personnel. The remedial 
work was completed with a minimal amount of 
disruption to on-site operations and with no ad- 
verse publicity. (See also W90-10965) (Rochester- 
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At a site in Illinois, perched groundwater contami- 
nated with a waste oil was effectively recovered 
from low-permeability clay till soil using and inter- 
cept/recovery trench system. Four underground 
storage tanks had been removed from the area and 
contaminated groundwater moved freely into the 
resulting pits. After removal of grossly contaminat- 
ed soil, a subsurface investigation was undertaken 
to determine the site geology and the extent of 
contamination. Soil borings were used for collec- 
tion of soil samples. It was determined that waste 
oil from the leaking tanks had migrated off site in 
the groundwater and had affected approximately 
6,000 cubic yards of soil. Samples were taken 6 and 
8 mo after installation of the intercept/recovery 
trench system to assess its effectiveness. Oil and 
grease contamination was reduced. Polynuclear ar- 
omatic hydrocarbon contamination originally de- 
tected in the target area was not detected at the 6- 
mo sampling event. Groundwater contamination 
initially detected in an off-site well was not identi- 
fied in the latest sampling results. Groundwater 
contamination still existed in the on-site well. Oil 
and grease contamination continue to be captured 
and recovered by the trench system. It is recom- 
mended that biodegradable surfactants be applied 
to areas of remaining contamination and that sup- 
plemental irrigation be used to accelerate soil 
washing. Additional soil borings and resampling of 
monitoring wells are recommended to demonstrate 
the effectiveness of continuing cleanup efforts. 
(See also W90-10965) (Rochester-PTT) 
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FLY ASH AMENDMENTS. 

Horsehead Resource Development Co., Inc., St. 
Simons Island, GA. 

J. A. Oyler. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 75-82, 4 tab, 35 ref. 


Descriptors: *Heavy metals, *Pennsylvania, *Re- 
mediation, *Remedies, *Site remediation, *Sludge 
utilization, *Soil contamination, Blue Mountain, 
Economic aspects, Fly ash, Rehabilitation, Reve- 
getation, Sludge, Smelters, Soil amendments, 
Vegetation. 


Zinc smelting has taken place in Palmerton, 
Carbon County, Pennsylvania, since 1898. After 
termination of primary zinc smelting in 1980, stud- 
ies were conducted of possible cleanup measures 
that might deal with tens of millions of cubic yards 
of contaminated soil (Zn concentrations of 26,000- 
80,000 mg/L) covering large areas. Because cost 
estimates ran into the billions of dollars for remov- 
al of the soil and an associated cinder bank, at- 
tempts to stabilize the metals in situ using pH 
management and revegetation were considered. A 
greenhouse study revealed 11 herbaceous species 
that were capable of growing on combinations of 
sewage sludge and power plant fly ash, two of the 
proposed soil amendments for the site. Field plot 
trials were then undertaken and the results are 
reported here. Five field study subplots were des- 
ignated within a l-acre field plot. The subplots 
were hydroseeded with switchgrass, big bluestem, 
birdsfoot trefoil + tall fescue, perennial ryegrass 
+ flat, and intermediate wheatgrass and 
mulched with cellulose fiber. In the first season, 
dramatic differences were apparent depending of 
sludge/fly ash ratio (1:1-1:3), but by late in the 
second season these differences were diminished. 
After three growing seasons, these field plots dem- 
onstrate that it is possible to reclaim areas thought 
to be hopelessly contaminated. The full-scale 


237 


Water Quality Control—Group 5G 


project at Blue Mountain, which is now under 
way, is the largest undertaken by the EPA Super- 
fund program. (See also W90-10965) (Rochester- 
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DEVELOPMENT OF A SOIL WASHING 
SYSTEM. 
Engineering BioTrol, Inc., Chaska, MN. 

S. B. Valine, D. D. Chilcote, and A. R. Zambrano. 
IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 83-89, 6 fig, 5 tab. 


Descriptors: *Remediation, *Site remediation, 
*Soil contamination, *Soil washing, *Waste treat- 
ment, *Water pollution prevention, Creosote, 
Design criteria, Hydrocarbons, Minnesota, Phen- 
ols, Polycyclic aromatic hydrocarbons, Remedies, 
Wood preservatives. 


The development of a soil washing system is a 
multistep process. For soils contaminated with haz- 
ardous or toxic materials, the development of a 
commercial cleanup process requires the following 
steps: (1) characterizing the soil; (2) developing a 
conceptual process flowsheet; (3) designing and 
conducting bench-scale verification tests; (4) com- 
pleting a preliminary economic feasibility study; 
(5) designing and constructing a pilot facility; and 
(6) conducting the pilot study. Following this path- 
way to developing a system results in several side 
benefits, including intimate knowledge of the fun- 
damentals of the operation and a valuable set of 
bench-scale protocols that can be used to model 
the performance of the field operation. Since site 
conditions are expected to vary considerably, 
system flexibility is mandatory. A good basic un- 
derstanding of both the physico-chemical process- 
es that are being used in the remediation effort and 
the process equipment that is to be used to imple- 
ment this technology are key elements in the 
design of a flexible system. The initial pilot-scale 
soil washing investigation based on application of 
this development approach occurred at a wood 
preserving site in Minnesota contaminated with 
pentachlorophenol and creosote. Removal efficien- 
cies for pentachlorophenol and polycyclic aromat- 
ic hydrocarbons from soil excavated from this site 
were in the 90-95% range. (See also W90-10965) 
(Rochester-PTT) 
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RECLAIMING PETROLEUM CONTAMINAT- 
ED SOIL IN HOT MIX ASPHALT FACILITIES. 
National Asphalt Pavement Association, River- 
dale, MD. 

K. O’C. Gunkel. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 91-96, 3 fig, 1 tab. 


Descriptors: *Asphalt, *Cleanup, *Decontamina- 
tion, *Oil pollution, *Soil contamination, *Water 
pollution treatment, Heat treatment, Hydrocar- 
bons, Recycling. 


Hot Mix Asphalt (HMA) facilities are used to 
manufacture HMA paving material. There are two 
basic types of manufacturing processes, both of 
which dry aggregates in a rotating kiln using 
direct-fired heat and coat the aggregates with as- 
phalt cement. Because of their ability to dry aggre- 
gates, HMA plants have been suggested as possible 
treatment facilities for removal of hydrocarbons 
from contaminated soil. Destruction of hydrocar- 
bons does not necessarily occur in all cases, but the 
HMA facilities may have potential in solving this 
pollution problem. The HMA industry has a 
number of attributes that make it suitable for a soil 
remediation role. These include numerous HMA 
plants, which tend to be close to metropolitan 
areas, where the greatest numbers of contaminated 
sites are located, extensive experience in earth 
moving and processing, and large potential proc- 
essing rates (100-500 tons per hour). One manufac- 
turer has developed an adapted HMA facility for 
decontaminating soil by incinerating the hydrocar- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


bons and then incorporating the decontaminated 
soil into paving material. Another approach is to 
simply use the HMA plant to incinerate the hydro- 
carbons in the soil, then send the soil to a disposal 
site or use it as fill. Only one stack test of these 
facilities is known to the National Asphalt Pave- 
ment Association (NAPA), but the results are very 
encouraging. Drum mixers have shown that, with 
a properly designed and operated variable-throat 
venturi scrubber, hydrocarbon emissions can be 
controlled. The NAPA is working to expand its 
members’ use of their equipment in decontamina- 
tion activities. (See also W90-10965) (Rochester- 
PTT 


) 
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QUANTITATIVE RISK ASSESSMENT AS A 
DECISION TOOL FOR HAZARDOUS WASTE 
MANAGEMENT. 
Environmental Resources 
Exton, PA. 

D. K. Asante-Duah. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 111-123, 5 fig, 2 tab, 21 ref. 


Management, Inc., 


Descriptors: *Cleanup operations, *Decision 
making, *Hazardous wastes, *Quantitative analysis, 
*Risk assessment, *Water pollution prevention, 
Management planning, Path of pollutants, Soil 
contamination. 


A framework is presented within which to formu- 
late a risk assessment model. Despite the complex- 
ity and imprecision in some applications, it is still 
possible, and even very desirable, to use risk assess- 
ment techniques in decision making. Major benefits 
derivable from using risk assessment techniques 
include: streamlining site investigation and field 
sampling programs; systematization of site screen- 
ing, including prioritization of sites; providing an 
effective and rational way to negotiate appropriate 
remedial action alternatives; and providing a useful 
tool for evaluating the extent to which Superfund 
sites have been remediated (via the development of 
cleanup levels). Event tree analysis is described 
here as a way of modeling the risk of a chain of 
interconnected events. This allows for systematic 
consideration of all potential loading conditions 
that may be brought to bear on a hazardous waste 
disposal facility, the potential pathways of con- 
taminant migration following containment breach, 
and consequences of all potential exposures to any 
population at risk. Based on this methodology, 
potential loss of life, and possible economic losses 
may be , and these impact estimates can 
then be used to justify appropriate remedial ac- 
tions. Using a case study, it is shown that, starting 
with water quality standards, back calculations, 
based on contaminant concentrations in a creek, 
can be used to yield a conservative estimates of the 
maximum acceptable concentration that can be 
allowed on a site so as not to affect the stream. 
From these values, the soil cleanup at a site can be 
guided to achieve levels that will not affect surface 
water quality. (See also W90-10965) (Rochester- 
PTT 
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TREATMENT OF AN ORGANICALLY CON- 
TAMINATED SOIL IN ACTIVATED SLUDGE 
SEQUENCING BATCH REACTORS. 

Dames and Moore, Cincinnati, OH. 

For primary bibliographic entry see Field 5D. 
W90-10982 


SELECTING ACTIVATED CARBON FOR AD- 
SORPTION TREATMENT. 

Occidental Chemical Corp., Grand Island, NY. 
Grand Island Technology Center. 

For primary bibliographic entry see Field 5D. 
Ww 1000 


TREATMENT OF LANDFILL LEACHATE BY 
BIOLOGICALLY ACTIVE CARBON AD- 
SORBERS. 

University of Southern California, Los Angeles. 
Environmental Engineering Program. 


M. Pirbazari, B. N. Badriyha, V. Ravindran, and S. 
H. Kim. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 555-563, 4 fig, 5 tab, 10 ref. 


Descriptors: *Activated carbon, “Adsorption, 
*Landfills, *Leachates, *Wastewater treatment, 
*Water pollution prevention, Biodegradation, Bio- 
films, Biological wastewater treatment, Biological- 
ly active granular activated c, Industrial 
wastewater, Kinetics, Mathematical models, Or- 
ganic carbon, Performance evaluation, Prediction. 


Degradation of organic components of landfill lea- 
chates can be accomplished efficiently by combin- 
ing adsorption and biodegradation processes in the 
form of biologically active granular activated 
carbon (BAGAC) adsorbers, in which the biofilm 
formed over the carbon surface accounts for deg- 
radation of organic components. The study sought 
to: (1) apply BAGAC adsorber technology for 
treatment of hazardous leachates; (2) compare 
treatment efficiencies of bioactive and non-bioac- 
tive adsorbers by conducting mini-adsorber experi- 
ments; and (3) predict performance of bioactive 
and non-bioactive adsorbers using simulation 
models. Leachates used were obtained from a 
Class I landfill and a hazardous waste landfill. 
Prior to adsorption/desorption, the Class I landfill 
leachate was subjected to coagulation/flocculation 
with lime followed by sedimentation, whereas the 
hazardous landfill leachate was pretreated by ad- 
justment of pH from 4.0-4.5 to neutral by aeration 
and settling. Total organic carbon (TOC) was used 
as a surrogate parameter for measuring leachate 
concentrations. The bioactive adsorber model 
demonstrated satisfactory capability in predicting 
the performance of bioactive adsorbers for leach- 
ate treatment. The experimental results illustrated 
the potential of bioactive adsorbers for treatment 
of high-strength industrial wastewaters. The reduc- 
tion in leachate TOC levels and the variations in 
biomass concentration were directly related, and 
closely followed the pattern of a typical biological 
growth curve (acclimation phase, growth phase, 
steady-state phase, and endogenous phase). The 
recycling fluidized-bed configuration obviated hy- 
draulic problems associated with clogging com- 
monly experienced in fixed-bed adsorbers. Model 
sensitivity studies indicated that the level of treat- 
ment in bioactive adsorbers was highly dependent 
on the Monod kinetic coefficients. (See also W90- 
10965) (Rochester-PTT) 
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BIOLOGICAL TREATMENT OF LANDFILL 
LEACHATE, 

Conestoga-Rovers and Associates, 
(Ontario). 

A. Lugowski, D. Haycock, R. Poisson, and S. 
Beszedits. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 565-571, 4 fig, 2 tab. 


Mississauga 


Descriptors: *Aerobic digestion, *Landfills, *Lea- 
chates, *Wastewater treatment, *Water pollution 
prevention, Biological oxygen demand, Biological 
wastewater treatment, Cost analysis, Design crite- 
ria, Microorganisms, Ontario, Oxidation, Perform- 
ance evaluation, Pilot plants, Pretreatment of 
wastewater, Sarnia. 


Landfill leachate is characterized by extremes of 
pH, BODS, NH3, alkalinity, and metals. Feasibility 
studies and pilot plant studies were conducted in 
relation to treatment of landfill leachate at Sarnia, 
Ontario. The effluent criteria to be met were (mg/ 
L): BODS 15, suspended solids, 15, NH3-N 10, and 
total P 5. The leachate to be treated is character- 
ized by high variability and high levels of calcium, 
iron and magnesium, but can be effectively treated 
biologically provided excessive dissolved minerals 
are first removed. Two viable pretreatment ap- 
proaches were identified through bench-scale stud- 
ies and verified by pilot plant testing: (1) air oxida- 
tion/phosphoric acid and (2) air oxidation/sodium 
hydroxide/sulfuric acid. Both methods are capable 
of removing calcium by 50-75% and iron by 90- 


95%. With option 1, ammonia reductions of 25- 
40% also can be obtained. Stipulated effluent crite- 
ria can be met by a combination of chemical pre- 
treatment and a biological treatment system, either 
fixed film or suspended growth. The fixed film 
system is more susceptible to potential calcination 
than the suspended growth system. Moreover, the 
suspended growth sysiem is approximately 
$250,000 lower in capital cost and $20,000/yr 
lower in operating costs than the fixed film system. 
In view of treatability studies, economic consider- 
ations, and expected raw leachates, the following 
treatment system was recommended: (1) pretreat- 
ment of leachate with either air oxidation/phos- 
phoric acid or air oxidation/sodium hydroxide/ 
sulfuric acid; (2) suspended biological growth 
system with hydraulic residence time of 5-6 days 
and a food-to-microorganism ratio 0.0013 to 0.013; 
and (3) tertiary treatment by filtration and postaer- 
ation. (See also W90-10965) (Rochester-PTT) 
W90-11025 


TREATMENT OF LEACHATE FROM A HAZ- 
ARDOUS WASTE LANDFILL. 

McNamee, Porter and Seeley, Ann Arbor, MI. 
S. J. Kang, C. J. Englert, T. J. Astfalk, and M. A. 
Young. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 573-579, 1 fig, 6 tab, 6 ref. 


Descriptors: *Hazardous wastes, *Landfills, *Lea- 
chates, *Pretreatment of wastewater, *Wastewater 
treatment, *Water pollution prevention, Biological 
oxygen demand, Biological wastewater treatment, 
Chemical oxygen demand, Chemical wastewater 
treatment, Grease, Heavy metals, Nutrients, Oil, 
PACT process, Performance evaluation, Pilot 
plants, Suspended solids, Toxicity. 


Before discharge onto land or into a publicly 
owned treatment works, landfill leachate and gas 
require treatment by biological and/or physical- 
chemical methods. It is widely recognized that the 
quantity and quality of landfill leachate and gas are 
influenced by numerous variables, resulting in a 
diversity of relative treatment efficiencies. A 
unique case history of leachate treatment is pre- 
sented. The leachate originated from a hazardous 
waste landfill that had historically received both 
domestic refuse and industrial wastes. The present 
investigation aimed to identify the best pretreat- 
ment technology to achieve regulated levels of 
BODS, total suspended solids (TSS), phenol, oil 
and grease, phosphorus, and selected metals. Anal- 
ysis of the leachate indicated significant concentra- 
tions of COD, BOD, total Kjeldahl N, ammonium 
N, phenol, cyanide, methylene chloride, arsenic, 
and nickel. Bench-scale tests were performed to 
identify processes suitable for reducing the waste 
strength. Chemical pretreatment was included 
prior to biological treatment to reduce metals and 
other toxicants. Processes identified for pilot-scale 
testing included conventional activated sludge and 
activated sludge containing powdered activated 
carbon (PAC). Chemical treatment resulted in 
nickel removal of 15-75%, depending on the 
chemicals used. No treatment consistently re- 
moved a large percentage of nickel. This indicates 
that leachate variations occur from batch to batch 
and that nickel is in a stable or complexed form. 
Incidental removals of COD during nickel removal 
ranged between 5 and 50%, depending on the 
method used. Biological treatment of leachate by 
conventional activated sludge and PACT success- 
fully reduced waste discharge strength. Pilot test 
data indicates that BODS and COD removal in 
excess of 90% is possible. Based on pilot test data, 
construction of either a two-stage conventional 
activated sludge or a single-stage PACT rector is 
recommended. (See also W90-10965) (Rochester- 


PTT) 
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EVALUATION 
STRIPPERS. 
Idaho National Engineering Lab., Idaho Falls. 

S. K. Janikowski, and P. A. Pryfogle. 

IN: Proceedings of the 44th Purdue Industrial 


OF NONCYANIDE METAL 





Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 609-615, 1 fig, 2 tab, 13 ref. 


Descriptors: *Cyanide, *Metal strippers, *Metal- 
finishing wastes, *Water —— prevention, Air 
Force, Biodegradation, Comparison studies, Per- 
formance evaluation, Water pollution control. 


Spent solutions containing cyanide are considered 
hazardous wastes and represent a significant frac- 
tion of the total wastes generated at electroplating 
facilities. Commercially available noncyanide 
metal stripping products were evaluated by three 
types of laboratory tests to determine stripping 
performance, basis metal protection, and biodegra- 
dability characteristics of the solutions. The tests 
were conducted using some parameters specific to 
and reflecting the conditions commonly encoun- 
tered at U.S. Air Force installations. Seventeen 
metal strippers, representing immersion or electro- 
lytic operation, and acidic or basic stripper solu- 
tions, were tested. Commercial metal stripping for- 
mulations can replace cyanide solutions for most of 
the commonly encountered applications. The for- 
mulations providing good basis metal protection 
tend to be application specific and require less 
manual intervention than multi-purpose strippers. 
The multi-deposit strippers generally have higher 
stripping rates, but frequent inspection is necessary 
to ensure that the basis metals are not being at- 
tacked. The precious metal strippers are among the 
most chemically potent. They all dissolved silver 
at appreciable rates but exhibited varying amounts 
of attack on all the basis metals during extended 
immersion times. The biodegradation results indi- 
cate that biocultures accustomed to different food 
sources do not have the ability to digest other food 
sources, even when similar chemical functionalities 
are present. (See also W90-10965) (Rochester- 


PTT) 
W90-11030 


ZERO SLUDGE/ZERO DISCHARGE PRE- 
TREATMENT SYSTEMS FOR THE METAL 
FINISHING AND PLATING INDUSTRY. 
CH2M/Hill, Bellevue, WA. 

For primary bibliographic entry see Field 5D. 
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CYANIDE CONTROL IN PETROLEUM RE- 
FINERIES. 


Brown and Caldwell, Pleasant Hill, CA. 

J. M. Wong, and P. M. Maroney. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 675-683, 5 fig, 2 tab, 34 ref. 


Descriptors: *Cyanide, *Oil refineries, 
*Wastewater treatment, *Water pollution control, 
Chemical treatment, Cost analysis, Performance 
evaluation, Polysulfides, Water pollution sources. 


Cyanide levels in petroleum refinery effluent are 
much less than those found in metal finishing and 
plating industries, but cyanide control in petroleum 
refineries recently has become a concern. Cyanide 
occurrence in refinery waste streams is described 
and potential cyanide control methods, including 
end-of-pipe treatment and upstream source control 
are discussed. A case study is described to evaluate 
cyanide control alternatives, including preliminary 
capital and operation and maintenance (0+M) 
cost estimates. Fluid catalytic cracking (FCC) and 
coker units generate most of the cyanide in refiner- 
ies. Other, typically minor, sources include crude 
unit fractionator water, gas recovery plant 
wastewater, and cooling tower blowdowns if bio- 
cides containing a complex organic cyanide com- 
pound are used. At one major petroleum refinery, 
the final effluent contains 0.12 mg/L of cyanide, 
which is higher than a recently adopted cyanide 
limit of 0.025 mg/L. This refinery has a coker unit 
but not an FCC unit. The existing wastewater 
treatment plant (WWTP) at the refinery has a total 
cyanide removal efficiency of about 75%. The 
average dry weather flow at the WWTP is 1,500 
gpm, but wet weather flow can be four times 
higher. The two most feasible end-of-pipe treat- 
ment processes were selective ion exchange with 
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Amberlite IRA-958 resin and UV/O3 treatment. 
The desirable source control method is polysulfide 
treatment of the coker fractionator gas stream. 
Analysis of cyanide sources, forms, and potential 
control methods at a major petroleum refinery 
pro roved polysulfide treatment of the coker (or 

'CC) fractionator gas stream to be a remarkably 
economical method of controlling cyanide at the 
source. Careful design and operation of the treat- 
ment system are essential to its success. (See also 
W90-10965) (Rochester-PTT) 


RECENT IN ENVIRONMENTAL 
LEGISLATION AFFECTING INDUSTRIAL 
PROPERTY TRANSFERS. 

Donley Environmental Management, Inc., Staf- 
ford, VA. 

E. M. Donley, and J. W. Donley. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 835-838, 10 ref. 


Descriptors: *Cleanup, *Industrial wastes, *Legal 
aspects, *Regulations, Economic aspects, Innocent 
Landowner Defense, Legislation, New Jersey, 
Real property. 


Under the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act 
(CERCLA or ‘Superfund’), an owner, operator, 
tenant, or off-site contributor may be held liable 
for cleanup costs. New Jersey and some other 
states are enacting their own environmental clean- 
up laws concerning the transfer of contaminated 
properties. Some states include an Innocent Land- 
owner Defense clause in their legislation. Most 
environmental cleanup responsibility laws are lim- 
ited to a particular type of real property transfer. 
Some apply specifically to industrial and commer- 
cial property, whereas others apply to any nonresi- 
dential property, or to any real pri — transfer. 
These laws may apply to a variety of transfers such 
as: sales, mergers or acquisitions, sales of control- 
ling assets, financial reorganizations, closures, or 
long-term leases. The number of states with envi- 
ronmental cleanup responsibility laws is increasing 
each year. Laws requiring disclosure of contamina- 
tion, rather than cleanup, —o will continue to 
be passed at the state level. One of the most 
important legal tasks remaining is to refine the 
requirements for property assessments that qualify 
the owner for the Innocent Landowner Defense. 
This issue is only beginning to be addressed by 
lending institutions, state laws, and federal laws 
and regulations. The final outcome of all the envi- 
ronmental legislation affecting property transfers 
remains to be seen. The goal is to guarantee ‘clean’ 
properties for purchasers, but this is not likely to 
be accomplished without significant impacts on 
owners and sellers of contaminated properties. (See 
also W90-10965) (Rochester-PTT) 

W90-11057 


HOW TO WRITE SAMPLING PLANS FOR 
REGULATORY COMPLIANCE. 

Donley Environmental Management, Inc., Staf- 
ford, VA. 

J. W. Donley. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 839-842, 3 ref. 


Descriptors: *Compliance, *Environmental en; 
neering, *Monitoring, *Project planning, rte 
tions, *Sampling, Communication, Planning. 


ling plans are one of the most effective tools 
svailable to a facility for gaining the n 
conta over environmental investigations and for 
reducing costs. They can ensure that the sampling 
effort will gather the maximum amount of informa- 
tion for the money. Used properly, an effective 
sampling plan will minimize the possibility that the 
regulatory authority will require that the facility 
repeat major portions of the sampling activities. 
More importantly, sampling plans set the stage for 
future remediation and play a significant role in 
determining the approach and the ultimate costs. 
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Understanding regulators, controlling the sampling 
process, and essential components of a successful 
sampling plan are discussed. In some cases, the 
regulatory authority may prescribe an outline for 
the plan. Although specific requirements may vary 
from one regulatory program to another, and even 
between individual regulators, most of the impor- 
tant components of a sampling plan are the same in 
any program. The major issues in any sampling 
plan are: planning, communication, and documen- 
tation. Most successful environmental investiga- 
tions conducted in response to a regulatory re- 
quirement share four common traits; they address 
the source or suspected source of contamination, 
the affected media, applicable compliance stand- 
ards, and sensitive populations or resources at risk 
of exposure. Regulators, sometimes subconscious- 
ly, look for each of these elements when deciding 
whether a sampling plan meets the necessary re- 
quirements. The sampling plan should be easy to 
read and represent the investigators as competent, 
cooperative, and reliable. The real challenge is to 
conduct the investigation according to the plan 
and to secure the regulatory authority’s concur- 
rence that the results meet the objectives of the 
program. (See also W90-10965) (Rochester-PTT) 
W90-11058 


CREATIVE TRAINING CONCEPTS FOR IN- 
DUSTRIAL WASTE PERSONNEL. 

Layton and Associates International, Inc., San An- 
tonio, TX. 

R. F. Layton, M. Flores, and F. Kiolbassa. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 867-872, 4 fig, 5 tab. 


Descriptors: *Industrial wastes, *Monitoring, *San 
Antonio, *Training, Management planning, Per- 
sonnel management, Texas. 


The Monitoring and Testing Division (MTD) of 
the San Antonio (Texas) Department of Environ- 
mental Management has developed into one of the 
best industrial waste groups in the United States. 
Using innovative, career ladder, competency-based 
training, this industrial monitoring group has de- 
veloped a self-sufficiency that serves the citizens of 
San Antonio well. The MTD has two major activi- 
ties: monitoring of industrial users and laboratory 
control of all wastewater and industrial activities. 
Key concepts used in the MTD program are: (1) 
people (competent, qualified, dedicated, and moti- 
vated), working together as a team; (2) EPA ap- 
proved and auditable pretreatment program; (3) 
waste haulers’ ordinance in place and enforced; (4) 
cooperative spirit for industrial waste activities; 
and (5) importance of public education. Training is 
initially general and includes numerous areas of 
value within the department: safety, computer use, 
report writing, waste flow monitoring and meter 
reading, and giving on-site industrial briefings. 
Laboratory training covers basic laboratory safety, 
NPDES certified training, organics and inorganics 
determination of NPDES, biomonitoring, sampling 
of test wells, and potable drinking water laboratory 
requirements. (See also W90-10965) (Rochester- 
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ENVIRONMENTAL ENGINEER AS_ AN 
EXPERT IN LITIGATION. 

Adams, Duque, and Hazeltine, New York. 

M. L. Lathrop. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 873-886, 34 ref. 


Descriptors: *Environmental engineering, *Expert 
witnesses, *Legal aspects, *Litigation, Terminolo- 
gy. 


During the past ten years, it has become common 
for environmental engineers to find themselves as 
active participants in litigation. Suggestions, obser- 
vations, and caveats are offered for the environ- 
mental engineer who may be in court in the role of 
the expert. Topics include: definition of the envi- 
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ronmental engineer’s role, the percipient witness, 
the consultant, the language of litigation, case 
theory, discovery planning, deposition preparation, 
attorney work product, presenting the opinion, the 
expert deposition, demonstrative evidence, and tes- 
tifying at trial. The role of the technical expert is 
becoming much more important in litigation. The 
courts are becoming much more aware of the vital 
role played by experts and the necessity for scruti- 
nizing both the qualifications of the experts as well 
as the scientific basis for each opinion given. The 
skilled, bona fide expert is an indispensable part of 
today’s trial practice. (See also W90-10965) (Roch- 
ester-PTT) 

W90-11062 

LAKE MOREY DIAGNOSTIC-FEASIBILITY 
STUDY. 

Vermont Dept. of Water Resources and Environ- 
mental Engineering, Montpelier. Water Quality 
Div. 

J. Morgan, T. Moye, E. Smeltzer, and V. Garrison. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-182570. 
Price codes: A07 in paper copy, A0O1 in microfiche. 
Final Report MS-1-484-2, April 1984. 135p, 17 fig, 
26 tab, 47 ref, append. 


Descriptors: *Eutrophic lakes, *Feasibility studies, 
*Lake Morey, *Lake restoration, *Phosphorus, 
*Project planning, *Vermont, *Water pollution 
sources, *Water quality, Algae, Algal blooms, Eu- 
trophication. 


Lake Morey, in Vermont, is a highly valued recre- 
ational resource attracting and supporting such 
diverse uses as fishing, swimming, boating, residen- 
cy in lakeshore homes, and commercial resort inns. 
Diagnostic studies on Lake Morey were designed 
to determine the cause of the water quality prob- 
lems by first evaluating the various sources of 
phosphorus to the lake. Phosphorus inputs from 
shoreline septic systems via groundwater were 
found to be very minor in significance. Historical 
and paleolimnological studies indicated that the 
algae problems in Lake Morey are related to a past 
period of pollution, the effects of which have since 
been perpetuated by internal phosphorus recycling. 
The major residential and commercial develop- 
ment of the lakeshore, which culminated around 
1920, apparently caused significant water quality 
degradation in the lake. Water quality in the lake 
has improved since then, but has never recovered 
to pre-development levels, even with the revegeta- 
tion of disturbed shoreland areas and the presum- 
ably better means of waste disposal that now exist. 
It is clear that the algae problems in Lake Morey 
are caused by extensive internal phosphorus load- 
ing. A modeling analysis was conducted to evalu- 
ate the water quality improvements expected from 
control of internal phosphorus loading in Lake 
morey. Although a quantitative prediction was not 
possible, the modeling results indicated the poten- 
tial for dramatic improvements in water quality 
factors such as phosphorus, chlorophyll, and 
Secchi disc transparency in response to alum treat- 
ment. Significant improvements in these factors 
would provide substantial benefits in lake users. An 
ideal, comprehensive lake restoration program for 
Lake Morey would involve efforts in several areas. 
First, the control of lake-wide algae growth should 
be achieved by means of an alum treatment to 
reduce or eliminate internal phosphorus recycling. 
However, to insure that the inflowing water qual- 
ity remains as high as possible, efforts to upgrade 
and maintain existing septic systems should contin- 
ue. (Lantz-PTT) 

W90-11067 


FISCAL YEAR 1988 MEASURABLE ENVIRON- 
MENTAL RESULTS INITIATIVES UNDER- 
GROUND STORAGE TANK IMPACTS ON 
GROUND WATER. 

Colorado Univ. at Boulder. 

For primary bibliographic entry see Field 5B. 
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EAST LAKE WAUSHACUM DIAGNOSTIC/ 
FEASIBILITY STUDY, APRIL 1980-MARCH 
1981. 


Massachusetts Dept. of Environmental Quality En- 
gineering, Westborough. Div. of Water Pollution 
Control. 

R. S. McVoy, and U. Dymon. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-181804. 
Price codes: A08 in paper copy, AO1 in microfiche. 
February 1984. 168p, 17 fig, 45 tab, 92 ref, 6 
append. EPA Grant No. 13527-168-50-2-84-CR. 


Descriptors: *East Lake Waushacum, *Eutrophic 
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sachusetts, *Project planning, *Thermal stratifica- 
tion, *Water pollution sources, Cleanup operations, 
Leachates, Monitoring, Phosphates, Public partici- 
pation, Regulations, Water pollution control, 
Zoning. 


East Lake Waushacum, located in Sterling, Massa- 
chusetts, is a thermally stratified lake of 74.3 ha 
(184 acres). Although classified as oligotrophic 
using the Massachusetts Division of Water Pollu- 
tion Control’s Lake Classification System, the lake 
is beginning to show signs of accelerated eutroph- 
ication. Trophic status model determinations as 
well as observed indicators suggest that East Lake 
Waushacum is actually close to the borderline be- 
tween mesotrophic and eutrophic. This means that 
changes in the balance of loading, either increased 
or decreased, should have a marked effect on the 
lake. Nutrient budget estimates, using conservative 
assumptions (i.e., good nutrient removal rates) 
when necessary, gave overwhelming evidence that 
septic systems were the major source of total phos- 
phorus (about 64%). Septic systems were less im- 
portant as a total nitrogen source (about 17%). 
Other nutrient contributions were from direct pre- 
cipitation (about 8% of total P, and 29% of total 
N), surface runoff and baseflow in tributaries 
(about 19% of total P, and 28% of total N), direct 
surface runoff (about 1% total P, and 2% total N), 
and groundwater (about 8% total P and 14% total 
N). The first priority techniques for lake restora- 
tion are: leachate detecting alternative bylaws, pre- 
installation testing, phosphate detergent ban, com- 
munity septic system, alternative on-site systems, 
wetlands protection, public education/awareness 
program, and outboard restrictions. Second priori- 
ty is for alternatives that should be used only if the 
first priorities are not initiated. Included as second 
priorities are: dye tests, zoning changes, septage 
Management program, and spot algaecide treat- 
ment. Two cases (no further development and 
septic system maintenance) are listed as first priori- 
ty (interim) to indicate that they should be in force 
while the others are being developed. (Lantz-PTT) 
W90-11069 


URBAN LAKES DIAGNOSTIC/FEASIBILITY 
STUDY. 

New Hampshire Water Supply and Pollution Con- 
trol Commission, Concord. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-181564. 
Price codes: All in paper copy, AO1 in microfiche. 
State Report No. 140, January 1985. 223p, 44 fig, 
35 tab, 83 ref, 3 append. 


Descriptors: *Feasibility studies, *Lake restora- 
tion, *New Hampshire, *Project planning, *Urban 
areas, *Water quality, Algae, Algal blooms, Alumi- 
num sulfate, Cleanup operations, Crystal Lake, 
Dorrs Pond, Dredging, Stormwater runoff, Water 
pollution control, Water pollution sources. 


Crystal Lake is a small (21.2 acres) seepage lake 
that has a maximum depth of 24 ft and an average 
depth of 10 ft. Although it is situated in an urban 
setting, the 200 acre watershed is not densely de- 
veloped. The growth of algae in the lake was 
moderately high, averaging 18 mg/cu m of chloro- 
phyll during the summer season. A Ceratium 
bloom in September contained over 100 mg/cu m 
of chlorophyll. The blue-green Anacystis was 
dominant or sub-dominant during the summer 
season. Algal scums often associated with blue- 
green blooms were not observed. The average 
summer water clarity of 2.8 m was essentially the 
same as values measured in 1938. Phosphorus 
levels in the hypolimnion increased dramatically 
during the summer stratification period when the 
bottom dissolved oxygen was depleted. Muck was 
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present over much of the bottom of Crystal Lake, 
and was at least 25 ft deep in some area and 
contained substantial quantities of P, which did not 
decrease appreciably for at least the first 4-5 ft of 
muck. The proposed solution was to apply alumi- 
num sulfate and sodium aluminate over the muck 
areas of Crystal Lake to reduce sediment P release, 
and decrease algal abundance. Dorrs Pond is a 
small (20.5 acres), shallow (< 10 ft) urban pond 
with poor water clarity, and high algal growth 
(averaging 48 mg/cu m of chlorophyll during the 
summer season). Five of six total coliform counts 
in the lake during the recreational season exceeded 
the Class B limit. Fecal coliform values were 
lower, with a median of 5 summer values of 210 
counts/100 mL. Lake P levels were high; the 
summer medians for 1 and 3 m were 0.042 and 
0.054 mg/l respectively. Median P concentrations 
for the main tributary and the lake were very 
similar on a year-long basis. However, P levels in 
the stream remained relatively constant during the 
year, whereas lake values doubled during the 
summer period. Storm event P loading is excessive. 
At tributary 2, as much P entered Dorrs Pond in 
the first 7 hrs of a September storm as would enter 
during 228 non-storm event days. The proposed 
solution from Dorrs Pond is to drain the lake and 
remove about 1.5 ft of muck from the exposed 
areas by dredging. Reduce stormwater inputs of 
bacteria, phosphorus, and other pollutants through 
a combination of velocity reducers, detention 
basins, grassed swales, and diversion of stormwater 
a infiltration basins and swales. (Lantz- 


) 
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FIELD EVALUATION OF THE QUALITY OF 
EFFLUENT FROM CONFINED DREDGED 
MATERIAL DISPOSAL AREAS: SUPPLEMEN- 
TAL STUDY--HOUSTON SHIP CHANNEL. 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 5B. 
W90-11073 


SABATTUS POND RESTORATION PROJECT. 
Maine Dept. of Environmental Protection, Augus- 


ta. 

B. Mower. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-181549. 
Price codes: A08 in paper copy, AO1 in microfiche. 
Final Report, April 1987. 164p, 4 fig, 3 tab, 10 ref, 
8 append. EPA Project No. $807328010. 


Descriptors: *Eutrophic lakes, *Fish stocking, 
*Lake restoration, *Maine, *Sabattus Pond, Algae, 
Algal blooms, Chlorophyll a, Drawdown, Lake 
morphology, Monitoring, Phosphorus, Transpar- 
me Water pollution sources, Water quality con- 
trol. 


Sabattus Pond is a large eutrophic lake located in 
central Maine near Lewiston and Auburn. Annual 
algal blooms have persisted for decades. In 1978 
the Maine Department of Environmental Protec- 
tion (DEP) initiated a comprehensive study to 
diagnose the causes and develop a remedy. Results 
of the study showed two significant sources of 
total phosphorus (TP) to the lake, an external load 
of 2,700 kg/yr from the watershed and internal 
recycling of 700-2,000 kg/yr from the sediments. 
In 1979 a two phase restoration project was devel- 
oped and implemented. Phase I, enhanced seasonal 
flushing (ESP), involved drawdown of the lake at 
the height of the algal bloom to flush associated 
TP from the lake to reduce internal recycling. 
Phase II was the installation of Best Management 
Practices (BMPs) on 11 area farms to reduce the 
external load of TP to the lake. Monitoring of 
water quality from 1977-1986 showed annual vari- 
ations related to weather conditions. There was 
also a 20% improvement in chlorophyll a 
(CHLA), Secchi disk (SD), and TP levels post- 
ESP compared to pre-ESP that was not readily 
explained by weather conditions. This slight im- 
provement in water quality is consistent with per- 
ceptions of improved conditions by the Sabattus 
Lake Association (SLA) members. An exception 
was 1985 when an intense bloom developed similar 





to the pre-ESF years. That year was extremely dry 
through September with July slightly more sunny 
than usual. In 1985 there was also an increased 
number of alewives in Sabbatus Pond as a result of 
a stocking program by the Maine Department of 
Marine Resources (DMR). A controversy devel- 
oped over the impact of alewives on water quality. 
Consequently, stocking was discontinued for 1986- 
87 to allow DEP to gather baseline zooplankton 
data to be used in analysis of impacts of various 
stocking rates. Monitoring will continue. (Author’s 
abstract) 

W90-11074 


LOVEJOY POND WATER QUALITY. FINAL 
REPORT. 

Maine Dept. of Environmental Protection, Augus- 
ta. 


D. Dominie, and J. Sowles. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-181697. 
Price codes: A03 in paper copy, A01 in microfiche. 
Final Report, 1984. 46p, 4 fig, 2 tab, 2 append. 
EPA Grant Nos. 0012070 and 5001336010. 


Descriptors: *Lake restoration, *Lovejoy Pond, 
*Phosphorus removal, *Project planning, *Water 
quality, Algae, Algal blooms, Eutrophic lakes, Fil- 
tration, Gravel, Maine, Phosphorus, Transparency. 


Located in the town of Albion, Kennebec County, 
Maine, Lovejoy Pond is on the State’s most eutro- 
phic lakes. Annual algae blooms persist from June 
into October, causing water transparency to aver- 
age about 5 ft throughout much of the summer and 
frequently < 2 ft during dense blooms. Water 
quality in Lovejoy Pond influences and is in turn 
influenced by nutrient levels, especially phospho- 
rus. Sufficient amounts of phosphorus permit 
growth of phytoplankton populations to bloom 
proportions. Consequently, surface water oxygen 
concentrations follow a diurnal cycle typical of 
eutrophic conditions; supersaturation in the day 
and subsaturation at night. The summer hypolim- 
netic oxygen depletion induces phosphorus release 
from anoxic bottom sediments to overlying water. 
This, combined with epilimnetic phosphorus gen- 
eration through macrophyte ‘pumping’, decompos- 
ing phytoplankton, epilimnetic sediment release 
and a small amount of external loading from 
runoff, results in a net summer phosphorus increase 
in Lovejoy Pond of between 250 to 650 kg depend- 
ing on the year. In 1980, the US EPA awarded the 
Maine Department of Environmental Protection, 
$17,339 to assist in evaluating the feasibility of a 
specific lake restoration proposal. The proposal 
was to pump phosphorus rich hypolimnetic water 
from Lovejoy Pond, remove the phosphorus from 
the water by land filtration and adsorption onto 
soil particles, and return the water to the lake via 
groundwater. One phosphorus removal technique 
was to irrigate farm land where the added nutrients 
could be productively used and another technique 
involved simple percolation through a sand and 
gravel esker. The Esker Gravel Pit shows the most 
promise, which with a moderate amount of regrad- 
ing to form a pond, can accept larger quantities of 
water at a lower pumping cost. To more accurate- 
ly size an infiltration lagoon, a preliminary flood- 
ing test should be performed. This would include 
the construction of a small lagoon and pumping 
lake water into it at a high rate for several days 
while monitoring spring flows and well levels. 
(Lantz- 

W90-11075 


BIODEGRADATION AND SORPTION OF OR- 
GANIC SOLVENTS AND HYDROCARBON 
FUEL CONSTITUENTS IN SUBSURFACE EN- 
VIRONMENTS. 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

For primary bibliographic entry see Field 5B. 
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SUPERFUND RECORD OF DECISION: FIKE 
CHEMICAL, WV. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
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Service, Springfield, VA. 22161, as PB89-189476. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/RO3-88/054, September 
1988. 43p, 4 tab. 


Descriptors: *Cleanup operations, *Organic pollut- 
ants, *Site remediation, *Superfund, *Waste dis- 
posal, Chemical wastes, Costs, Cyanide, Organic 
compounds, Sodium, Sulfur compounds, Volatile 
organic compounds, Water pollution treatment, 
West Virginia. 


Fike Chemicals, Inc. (Fike), now Artel Chemicals, 
is an active, small-volume, batch formulator that 
specializes in the development of new chemicals, 
custom chemical processing, and specialty chemi- 
cals located in the Nitro Industrial Complex, Nitro, 
West Virginia, and situated approximately 2,200 ft 
east of the Kanawha River. Coastal Tank Lines, 
Inc. formerly operated a truck terminal located 
adjacent to Fike, from which finished and raw 
chemical materials were hauled and empty tank 
trailers were cleaned and repaired. Cooperative 
Sewage Treatment, Inc. (CST), located between 
Fike and the Kanawha River was formed as a joint 
venture by both companies to treat their industrial 
wastes. The Fike Chemicals Site, for the purpose 
of this study, consists of the Fike and CST proper- 
ties. In 1980, EPA filed a civil suit against Fike and 
CST pursuant to the Clean Water Act (CW) and 
the Resource Conservation and Recovery Act 
(RCRA) for its discharge of pollutants into the 
Kanawha River and its disposal of hazardous 
wastes on site. The remedy selected for remedi- 
ation of the Fike Chemicals site is Control, Stabili- 
zation and Elimination of Immediate Hazards to 
Human Health and the Environment. It was devel- 
oped in accordance with CERCLA, as amended 
by SARA, and, to the extent practicable, the Na- 
tional Contingency Plan, and was based on the 
administrative record for this site. The remedy is 
needed to reduce the imminent hazards currently 
existing onsite, and is the first phase of a long term 
remediation of this site. The major components of 
this remedy are as follows: Removal and disposal 
of the tank of methyl mercaptan and the drums of 
metallic sodium; Removal, bulking, and disposal of 
drums on the ground surface and of the materials 
found in various tanks, lines, and vessels located 
onsite; Packing and disposal of certain laboratory 
containers found onsite; Drainage and stabilization 
of the onsite and CST Facility lagoons; Treatment 
of the drained liquids from the lagoons; and dis- 
charge of those treated liquids to the Kanawha 
River; Excavation, bulking, and disposal of buried 
drums; Proper stabilization and/or removal and 
disposal of asbestos containing insulation material 
found in process liners; Proper removal and dispos- 
al of the cylinder(s) of hydrogen cyanide. Total 
costs are estimated to be $8 million, and it is 
anticipated that it will be completed in 6 to 9 
months. There will be no operation and mainte- 
nance costs. The State of West Virginia, Depart- 
ment of Natural Resources, has reviewed the infor- 
mation available for this site and has concurred in 
this Record of Decision. (Lantz-PTT) 

W90-11080 


FEDERALISM AND THE SURFACE WATER 
PROGRAM. 

Virginia Univ., Charlottesville. Div. of Urban and 
Environmental Planning. 

P. C. Hill. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-189724. 
Price codes: A03 in paper copy, A0O1 in microfiche. 
Report No. EPA 600/9-89/025, August 1988. 37p, 
2 fig, 3 tab, append. EPA Contract U-912900. 


Descriptors: *Economic aspects, *Federal jurisdic- 
tion, *Participating funds, *Surface water, *Water 
management, *Water pollution control, Clean 
Water Act, Costs, Evaluation, History, State juris- 
diction. 


The impact of federalism on State surface water 
programs is the focus of this report, with an em- 
phasis on the historical pattern of federal funding 
and the impact of amendments to the Clean Water 
Act as they affected state’s capacity to manage 
their surface water program. In actual dollars the 
surface water program has lost 20% of its federal 
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funding since 1980. In constant dollars the surface 
water program has lost 43% of its federal funding 
since 1980. Amendments to the 1972 Clean Water 
Act (1972-1987) have basically brought the water 
pollution control program full circle. Pre-1972 and 
Post-1987, States are primarily responsible for fi- 
nancing and managing their water pollution pro- 
grams, with the one substantial difference being 
the maintenance of Federal oversight and right of 
approval for actions taken by the states. (Lantz- 


PTT) 
W90-11081 


MASSACHUSETTS LAKE CLASSIFICATION 
PROGRAM. 

Massachusetts Dept. of Environmental Quality En- 
gineering, Westborough. Div. of Water Pollution 
Control. 

For primary bibliographic entry see Field 2H. 
W90-11084 


DRINKING WATER PROGRAM CERTIFICA- 
TION: RECIPROCAL AGREEMENTS. 

Lyndon B. Johnson School of Public Affairs, 
Austin, TX. 

J. E. Schmidt. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-190185. 
Price codes: A04 in paper copy, A01 in microfiche. 
Report No. EPA 600/9-89/041, 1988. 47p, 6 
append. EPA Grant No. U-913003-01-0. 


Descriptors: *Administrative regulations, *Drink- 
ing water, *State jurisdiction, *Surveys, *Wiscon- 
sin, Federal jurisdiction, Interstate compacts. 


The US Environmental Protection Agency (EPA) 
has endorsed reciprocity among Regions and 
States for the certification of drinking water lab- 
oratories and operating personnel. In order to 
obtain a working knowledge of existing certifica- 
tion programs, an extensive review was made on 
the certification processes and policies of the state 
of Wisconsin. The Wisconsin Department of Natu- 
ral Resources (DNR) certifies and registers drink- 
ing water laboratories and operators to do environ- 
mental testing. In addition there is a certification 
standards review council which includes the State 
Laboratory of Hygiene which does all drinking 
water testing in Wisconsin. Wisconsin has estab- 
lished reciprocity procedures with five states for 
drinking water and five for other environmental 
factors. In order to ascertain the degree of recipro- 
cal agreements currently existing and/or the rea- 
sons for or against the concept, a survey was sent 
to 60 officers in 47 states. From the 27 responding 
states, 19 have drinking water laboratory reciproci- 
ty and 12 have operator reciprocity. Only ten have 
reciprocity in both. Three states are currently con- 
sidering including reciprocity in their certification 
programs. Lastly, eleven states believe reciprocal 
agreements enhance their drinking water programs 
while twelve states believe that it has no positive 
influence on their programs. There seems to exist 
four approaches for the encouragement of recipro- 
cal agreements: (1) produce a national information 
or resource pool on the subject of reciprocity, 
specifically concerning drinking water certification 
including the formation of national information 
seminars on how drinking water certification is 
handled in individual states; (2) creation of national 
or uniform standards relating to drinking water 
regulation; (3) have state legislatures require the 
Safe Drinking Water Act primacy agency within 
the state to actively seek reciprocal agreements; (4) 
resolution of ‘turf battles’ among state and federal 
agencies alike, would improve the administrative 
environment for reciprocal agreements. Three of 
these four recommendations derive primarily from 
state suggestions. Since state reciprocity of drink- 
ing water programs encompasses the nation, there 
must exist a supervising body to control its adop- 
tion. The EPA is the logical choice for such a role. 
Its role can be as limited as helping laboratories 
and operators pressure state legislatures to a large 
as enacting national standards and increase fund- 
ing. (Lantz-PTT) 
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SUMMARY OF RISK ASSESSMENT METH- 
ODOLOGIES FOR MUNICIPAL SLUDGE 
REUSE OR DISPOSAL OPTIONS. 
Environmental Protection Agency, Cincinnati, 
OH. Environmental Criteria and Assessment 
Office. 

For primary bibliographic entry see Field 5E. 
W90-11096 


RISK ASSESSMENT IN DEVELOPMENT OF 
MUNICIPAL SLUDGE INCINERATION REGU- 
LATIONS UNDER 405(D) OF THE CLEAN 
WATER ACT. 

Environmental Protection Agency, Washington, 
DC. Office of the Assistant Administrator for 
Water. 

For primary bibliographic entry see Field 5D. 
W90-11098 


CLEANING OF LOVE CANAL AREA STORM 
AND SANITARY SEWERS. 

New York State Dept. of Environmental Conser- 
vation, Buffalo. 

T. R. Christoffel. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 48-53. 8 fig, 5 ref. 


Descriptors: *Cleanup operations, *Decontamina- 
tion, *Love Canal, *New York, *Sewer systems, 
*Storm sewers, Emergency Declaration Area, 
New York Department of Environmental Conser- 
vation, Sludge disposal, Sludge management, 
Water pollution control. 


The construction of storm and sanitary sewers 
through chemical wastes disposed in the Love 
Canal, in Niagara Falls, New York, resulted in 
these chemicals being transported throughout a 
portion of the sewerage system in the eastern sec- 
tion of the city. The New York State Department 
of Environmental Conservation undertook a 
project to clean these sewers in 1986. Roughly, 300 
cubic yards of sediment, sludge and debris were 
removed from over 62,000 feet of sewer lines. This 
cleaning was achieved using both hydraulic and 
mechanical techniques. The fact that the bulk of 
chemical contaminated sediments have been re- 
moved from these sewers diminishes the sewers as 
an adverse factor in determining the habitability of 
the Emergency Declaration Area around Love 
Canal. (See also W90-11091) (Author’s abstract) 
W90-11101 


DATA ERRORS IN SLUDGE AND GROUND- 
WATER QUALITY ANALYSES--CAUSES AND 
CONTROLS. 

For primary bibliographic entry see Field 7C. 
W90-11102 


JOY/NIRO SPRAY DRYER ACID GAS RE- 
MOVAL SYSTEM FOR HAZARDOUS WASTE 
AND SEWAGE SLUDGE INCINERATION. 

Joy Mfg. Co., Los Angeles, CA. 

For primary bibliographic entry see Field SE. 
Ww90-11122 


SLUDGE INCINERATION AND HAZARDOUS 
AIR POLLUTANTS. 

PEI Associates, Inc., Cincinnati, OH. 

For primary bibliographic entry see Field 5D. 
W90-11123 


THERMAL AND PHYSICAL PROPERTIES OF 
CANDIDATE BUFFER-BACKFILL MATERI- 
ALS FOR A NUCLEAR FUEL WASTE DISPOS- 
AL VAULT. 

Ontario Hydro, Toronto. Research Div. 

For primary bibliographic entry see Field SE. 
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DELIVERY OF SEDIMENT AND POLLUT- 
ANTS FROM NONPOINT SOURCES: A 
WATER QUALITY PERSPECTIVE. 


Marquette Univ., Milwaukee, WI. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5B. 
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WATER QUALITY ACHIEVABLE WITH AGRI- 
CULTURAL BEST MANAGEMENT PRAC- 
TICES. 

Vermont Univ., Burlington. School of Natural Re- 
sources. 

J. C. Clausen, and D. W. Meals. 

Journal of Soil and Water Conservation JSWCA3, 
Vol. 44, No. 6, p 593-596, November/December 
1989. 1 fig, 5 tab, 24 ref. 


Descriptors: *Agricultural runoff, *Best manage- 
ment practices, *Nonpoint pollution sources, 
*Water pollution control, *Watershed manage- 
ment, Agricultural watersheds, Farm wastes, 
Water quality control, Water quality management, 
Water quality standards, Water treatment, Water- 
shed protection. 


Emphasis has been placed on controlling nonpoint 
sources of pollution but the quality of water 
achieved by implementing best management prac- 
tices (BMPs) remains uncertain. The water quality 
in streams draining agricultural watersheds in Ver- 
mont may often exceed water quality criteria for 
dissolved oxygen, fecal coliforms, turbidity, and 
eutrophication indicators for phosphorus. This 
occurs even when agricultural activities are at a 
minimum and BMPs are not needed. A study was 
conducted in which water quality in runoff from 
agricultural areas under best management was 
compared with water-quality standards, where ap- 
propriate, and with other measures of treated 
water, thereby defining the water quality achieva- 
ble by using best management practices. The study 
used results obtained from 7 years of water quality 
monitoring in the LaPlatte River and St. Albans 
Bay watersheds in Vermont. These results includ- 
ed long-term stream monitoring for sediment and 
nutrient concentration and load, as well as inten- 
sive evaluation of the treatment effectiveness of 
certain BMPs on concentration and export of sedi- 
ment, nutrients, and bacteria. The study indicated 
that runoff from filter strips designed to treat dairy 
milkhouse wastewater and barnyard runoff may 
not meet performance standards for tertiary treat- 
ment or eutrophication. This may occur even 
though substantial water quality improvement 
occurs. Best manure management may also result 
in runoff concentrations that exceed eutrophication 
indicators. These results suggest that while current 
BMPs may be highly effective in reducing pollut- 
ant loads from agricultural sources, BMPs may not 
be completely effective in meeting water quality 
goals in some cases. (Korn-PTT) 

W90-11152 


ANAEROBIC TREATMENT OF MUNICIPAL 
LANDFILL LEACHATE USING AN ANAERO- 
BIC HYBRID DIGESTER. 

Orange Free State Univ., Bloemfontein (South 
Africa). Dept. of Microbiology. 

For primary bibliographic entry see Field 5D. 
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SUPERFUND RECORD OF DECISION: SAN 
GABRIEL VALLEY (1, 2, AND 4), CA. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-225551. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/R09-88/020, September 
1988. 48p, 12 fig, 5 tab. 


Descriptors: *California, *Cleanup, *Groundwater 
pollution, *San Gabriel Valley, *Site remediation, 
*Superfund, *Volatile organic compounds, *Water 
pollution treatment, Air stripping, Bartolo Well 
Field, Groundwater quality, Management plan- 
ning, Monitoring, Pumping, Tetrachloroethane, 
Trichloroethylene. 


The San Gabriel Valley sites consist of four large 
areas of groundwater contamination located ap- 
proximately 10-20 miles east of Los Angeles in 


Lost Angeles County, California. The Main San 
Gabriel Ground Water Basin, which underlies the 
San Gabriel Valley, provides over 90% of the 
water supply for over 1 million people. Ground- 
water contamination by volatile organic com- 
pounds (VOCs) has been detected in over 50 wells 
at concentrations above the action levels estab- 
lished by the California Department of Health 
Services. This Record of Decision addresses con- 
tamination in the Bartolo Well Field, a private 
water utility, owned and operated by Suburban 
Water Systems (SWS) and located the east side of 
the San Gabriel River in the Whittier Narrows 
area. The Bartolo Well Field consists of 4 public 
water supply wells that provide over 55% of the 
water supply for approximately 17,000 commercial 
and residential water customers in SWS’s Whittier 
Service District. They were first identified as con- 
taminated in the fall of 1986. This action is the first 
phase of a larger remedial action planned for the 
Whittier Narrows area and addresses only a small 
part of the contamination in the San Gabriel 
Valley Areas 1, 2, and 4 sites. The objective of this 
action is to partially contrcl the movement and 
spread of contaminants in the Whittier Narrows 
area of the San Gabriel Valley, thereby contribut- 
ing to aquifer restoration of the San Gabriel Valley 
Areas 1, 2, and 4 sites. Additionally, this action 
will address the potential public health threat 
posed by the SWS’s Bartolo Well Field. The pri- 
mary contaminants of concern affecting the 
groundwater are VOCs including PCE and TCE. 
The selected remedial action for this site includes: 
onsite groundwater pump and treatment using an 
air stripping system equipped with air emissions 
controls, with subsequent discharge to the utility’s 
water distribution system; floodproofing the treat- 
ment facility; and groundwater monitoring. 
(Lantz-PTT) 

W90-11264 


SUPERFUND RECORD OF DECISION: 
DRAKE CHEMICAL, PA. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-196737. 
Price codes: A05 in paper copy, A01 in microfiche. 
Report No. EPA/ROD/RO3-88/058, September 
1988. 98p, 9 fig, 3 tab, append. 


Descriptors: *Cleanup operations, *Cost analysis, 
*Drake Chemical Site, *Groundwater pollution, 
*Superfund, *Water pollution treatment, Benzene, 
Excavation, Lock Haven, Management planning, 
Pennsylvania, Site remediation, Soil contamina- 
tion, Toluene, Trichloroethylene, Volatile organic 
compounds, Xylenes. 


The Drake Chemical Site (DCS) is a 12.5 acre 
inactive chemical manufacturing facility located in 
Lock Haven, Clinton County, Pennsylvania. The 
DCS facility includes two _ synthetic-lined 
wastewater treatment lagoons, an unlined leachate 
lagoon, and a dry unlined sludge lagoon. The 
water and sediments within the two lined im- 
poundments are highly contaminated with site- 
related organic and inorganic contaminants. The 
site surface is covered with debris, chemical 
sludge, and contaminated soil. Approximately 
252,000 cu yd of soil, sludges and sediments are 
contaminated. The Drake Chemical Company was 
cited several times by State and Federal agencies 
for violating environmental and health and safety 
regulations. A Record of Decision (ROD) signed 
in 1982 addressed the leachate stream that ran 
offsite toward Bald Eagle Creek, and remediation 
was completed in 1987. The focus of the remedial 
action addressed in this ROD is remediation of the 
contaminated soil, sludges, and groundwater at the 
site. The primary contaminants of concern affect- 
ing the groundwater, surface water, soil, and sedi- 
ments are VOCs including benzene, toluene, TCE, 
and xylene, other organics including fenac, phen- 
ols, and PAHs, and metals including lead, chromi- 
um, and arsenic. The selected remedial action for 
this site includes: excavation of contaminated 
sludge, soil, and sediments, followed by treatment 
in an onsite mobile rotary kiln incinerator; back- 
filling; installation of a vegetative cover; treatment 
of the surface water, groundwater, storm water, 





and aqueous wastes from the leachate lagoon at the 
treatment plant, followed by discharge to a local 
stream or public owned treatment work; and 
groundwater monitoring. The estimated present 
worth cost for this remedial action is $97,263,000 
with an average annual operation and maintenance 
budget of $787,000. (Lantz-PTT) 

W90-11265 


LAKE FENWICK RESTORATION PROJECT. 
URS Co., Seattle, WA. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-209993. 
Price codes: AOS in paper copy, AO1 in microfiche. 
Final Report, January 1985. 82p, 12 fig, 17 tab, 24 
ref, 4 append. 


Descriptors: *Lake Fenwick, *Lake restoration, 
*Urban runoff, *Washington, *Water pollution 
treatment, *Water quality, Cyanophyta, Limnolo- 
gy, Nitrogen, Nutrient removal, Phosphorus, 
Storm runoff, Water quality management. 


The Lake Fenwick Restoration Project was initiat- 
ed by the Parks and Recreation Department, City 
of Kent, Washington, when concerns over storm- 
water runoff and sedimentation in Lake Fenwick 
and its inlet stream appeared to conflict with plans 
for the development of the City of Kent’s Lake 
Fenwick Park. In December 1977, a privately con- 
tracted firm submitted a report to the City which 
included four recommendations addressing the 
stormwater induced sedimentation: (1) eliminate 
existing erosion in the inlet stream by diverting 
excessive stream flows from the head of the inlet 
stream ravine to a natural pond within the park; (2) 
provide stream channel stabilization through non- 
structural means, compatible with the Park Plan; 
(3) prevent erosion and sedimentation in other 
portions of the Lake Fenwick Watershed by con- 
tinuing technical assistance to developers for Best 
Management Practice (BMP) use; and (4) monitor 
the effectiveness of solution implementation in the 
Lake Fenwick Watershed by continuing future 
water quality monitoring. Routine lake monitoring 
measured mean annual values of total phosphorus 
(TP) and total nitrogen (TN) of 0.043 and 0.489 
mg/L. It appears that in-lake nutrient levels have 
not changed significantly since 1979 when the TP 
and TN values were 0.041 mg/L and 0.418 mg/L 
respectively. The lake is still dominated by blue- 
green algae in the summer. TP was reduced by 
68% and suspended solids were reduced by 78%. 
Ninety percent of the TSS decrease was due to the 
diversion pipe while the remaining 10% was due to 
retention in the pond. Stormwater P loads have 
been reduced approximately 30-70%. This is equiv- 
alent to an overall P reduction of 17-40%. Storm- 
water TSS loads have been reduced by approxi- 
mately 60-80%. This is equivalent to an overall 
reduction of 54-70%. The post-construction storm- 
water sampling shows that the diversion pipe/ 
sedimentation pond is working to reduce the sus- 
pended solids load to Lake Fenwick. (Lantz-PTT) 
W90-11266 


MICROBIAL WATER QUALITY CONCERNS 
FOR WATER SUPPLY USE. 

Environmental Protection Agency, Cincinnati, 
OH. Drinking Water Research Div. 

For primary bibliographic entry see Field SF. 
W90-11267 


MANAGEMENT ALTERNATIVES REPORT 
ON THE DIAGNOSTIC FEASIBILITY STUDY 
FOR MEDICINE LAKE. HENNEPIN COUNTY, 
MINNESOTA. 

Barr Engineering Co., Minneapolis, MN. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-210009. 
Price codes: A08 in paper copy, A01 in microfiche. 
April 1987. 143p, 16 fig, 9 tab, 17 ref, 2 append. 


Descriptors: *Data collections, *Feasibility studies, 
*Lake restoration, *Medicine Lake, *Water re- 
sources management, Benthic fauna, Cost-benefit 
analysis, Eutrophication, Limnology, Minnesota, 
Nutrient removal, Nutrients, Phosphorus. 


Water quality dats collected over the past several 
years by the Bassett Creek Water Management 
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Commission and the Metropolitan Council of the 
Twin Cities Area have been assembled and ana- 
lyzed in this Diagnostic-Feasibility Study. The in- 
tensive data record spans the period 1972 through 
1986. Some earlier data (1948-69) from the Minne- 
sota Department of Natural Resources (Mn/DNR) 
were also included in this analysis to identify long- 
term water quality trends. The results of the Medi- 
cine Lake Diagnostic Study indicate that lake 
water quality suffers from three basic problems 
which may be remedied by application of lake 
restoration measures. The problems include: (1) 
inputs of high levels of nutrients via urban storm- 
water runoff which lead to increased algal growth 
and decreased transparency; (2) hypolimnetic 
oxygen depletion and subsequent sediment phos- 
phorus release (internal loading); and (3) an imbal- 
ance in the biology of the lake which contributes 
to internal phosphorus loading and poor water 
quality. Water quality data indicate that P is the 
nutrient which controls the abundance of algae in 
Medicine Lake. The lake’s P budget is 3,389 kg/yr. 
Watershed runoff accounts for 2,066 kg/yr (61%), 
while anoxic sediments contribute 939 kg/yr (28%) 
during the summer of an average year. Benthivor- 
ous (bottom-feeding) fish generate an additional 
176 kg/yr (5%) through their feeding and excreto- 
ry activities. The remainder of the P budget is 
made up of atmospheric contributions (direct pre- 
cipitation and dustfall). The results of the Medicine 
Lake Feasibility Study suggest that a lake restora- 
tion project including hypolimnetic aeration in 
combination with watershed management (wet- 
lands improvements) and biomanipulation (fisheries 
renovation) would benefit Medicine Lake water 
quality most cost-effectively. Additional watershed 
management activities in the future are also recom- 
mended and are expected to preserve and to im- 
prove lake water quality as the watershed devel- 
ops. Therefore, the proposed restorative project 
includes these three restorative techniques. Such a 
project addresses the source of the problem, P 
export from the watershed, and treats the problem 
itself, internal P loading from anoxic sediments and 
benthivorous fish. Improved fisheries will also 
result from this project which is designed to opti- 
mize water quality improvement cost-benefit for 
the Bassett Creek Water Management Commis- 
sion. (Lantz-PTT) 

W90-11269 


GROUND-WATER PROTECTION 

ARDS FOR INACTIVE URANIUM TAILINGS 
SITES (40 CFR 192). BACKGROUND INFOR- 
MATION FOR FINAL RULE. 

Office of Radiation Programs, Washington, DC. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB90-108531. 
Price codes: A13 in paper copy, AO1 in microfiche. 
Report No. EPA 520/1-88-023, March 1989. 288p, 
15 fig, 49 tab, 85 ref. 


Descriptors: *Environmental protection, *Ground- 
water pollution, *Legislation, *Mine wastes, 
*Standards, *Uranium, *Uranium mill tailings, 
*Water pollution control, Groundwater quality, 
Regulations. 


In enacting the Uranium Mill Tailings Radiation 
Control Act of 1978, the Congress found that: 
‘uranium mill tailings located at active and inactive 
mill operations may pose a potential and significant 
radiation health hazard to the public’; and that 
‘every reasonable effort should be made to provide 
for the stabilization, disposal, and control in a safe 
and environmentally sound manner of such tailings 
in order to prevent or minimize radon diffusion 
into the environmental and to prevent or minimize 
other environmental hazards.’ To these ends, the 
Act required the EPA to set generally applicable 
standards to protect the public against both radio- 
logical and nonradiological hazards posed by resid- 
ual radioactive materials at the 22 uranium mill 
tailings sites designated in the Act and at additional 
sites where these materials are deposited that may 
be designated by the Secretary of the Department 
of Energy (DOE). Standards were proposed on 
September 24, 1987 for groundwater protection at 
the inactive uranium mill tailings sites. Public hear- 
ings were held in Durango, Colorado on October 
29, 1987. A draft Background Information Docu- 
ment (BID) was issued with the proposed stand- 
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ards following these hearings. The purpose of this 
final BID is to summarize the information and data 
considered by the Agency in developing the 
groundwater protection standards. New informa- 
tion supplied by the DOE has also been included. 
Chapter 2 of this BID presents a brief description 
of the Title II groundwater standard and how it 
can be used to develop the Title I rulemaking. A 
description of the 24 designated uranium tailing 
sites and their current status in the DOE remedial 
action program is included in Chapter 3. Chapter 4 
presents a detailed analysis of the available data on 
the groundwater in the vicinity of 14 of the 24 
sites. Chapter 5 describes different methods that 
can be used for the restoration of groundwater. 
DOE may use these methods or may use others 
that they consider more appropriate. The costs of 
using these restoration methods are discussed in 
Chapter 6. Last, Chapter 7 contains other consider- 
ations pertinent to the proposed standards. (Lantz- 
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SUPERFUND RECORD OF DECISION: 
MARTIN MARIETTA, OR. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-188759. 
Price codes: A05 in paper copy, AO1 in microfiche. 
Report No. EPA/ROD/R10-88/017, September 
1988. 66p, 9 fig, 6 tab, 4 append. 


Descriptors: *Cleanup operations, *Cost analysis, 
*Groundwater pollution, *Landfills, *Site remedi- 
ation, *Superfund, *Waste disposal, *Water pollu- 
tion treatment, Capping, Costs, Groundwater pro- 
tection, Leachates, Monitoring, Organic com- 
pounds, Polycyclic aromatic hydrocarbons, Trich- 
loroethylene, Volatile organic compounds. 


The 350-acre Martin Marietta Reduction Facility 
(MMRF) site is located in The Dalles, Wasco 
County, Oregon. The site lies within an 800-acre 
area used primarily for heavy industry and manu- 
facturing; land not used for industrial processes is 
leased for agricultural purposes. Groundwater is an 
important source of water supply in The Dalles 
area for domestic, industrial and agricultural uses 
and flows in an easterly direction, toward the 
Columbia River. The MMRF site consists of 28 
areas of significant contamination resulting from 
treatment, storage, and disposal practices at the 
site. A 15-acre landfill located near the aluminum 
reduction building contains approximately 200,000 
cu yd of waste and plant construction debris. 
Leachate emanating from the landfill operations 
prior to the installation of a leachate collection 
system has resulted in the contamination of the 
area aquifer. The primary contaminants of concern 
affecting the soil, groundwater, and debris are 
VOCs including trichloroethylene, organics in- 
cluding polycyclic aromatic hydrocarbons, inor- 
ganics including asbestos and cyanide, and metals 
including arsenic. The selected remedial action for 
this site includes: excavation of the cathode waste 
material and placement into the existing landfill 
and covering it with a cap; placement of a soil 
cover over scrubber sludge ponds; plugging and 
abandonment of nearby production wells and con- 
necting groundwater users to the City of Dalles 
water supply system; collection and onsite treat- 
ment of leachate generated from the landfill; the 
perched water east of River Road and the cathode 
waste management areas, and the groundwater in 
the unloading are using an aqueous treatment 
system with onsite discharge to a recycling pond; 
groundwater monitoring; establishment of a con- 
tingency plan to perform additional recovery of 
groundwater in the event further contaminated is 
detected; and implementation of institutional con- 
trols. The estimated present worth cost for this 
remedial action is $6,707,400 with annual operation 
and maintenance of $144,000 for years 1-5 and 
$55,600 for years 6-30. (Lantz-PTT) 

W90-11274 


SUPERFUND RECORD OF DECISION: 
TUCSON INTERNATIONAL AIRPORT AREA, 
AZ. 
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Group 5G—Water Quality Control 


Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-188767. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/R09-88/021, August 1988. 
16p, 6 fig, 8 tab. 


Descriptors: ‘*Arizona, “Cleanup operations, 
*Groundwater pollution, *Site remediation, *Su- 
perfund, *Tucson, *Waste disposal, *Water pollu- 
tion treatment, Aeration, Benzene, Cost analysis, 
Costs, Granular activated carbon, Organic com- 
pounds, Pumping, Trichloroethylene, Volatile or- 
ganic compounds, Xylenes. 


The Tucson International Airport Area (TAA) site 
encompasses sections of southwest Tucson and ad- 
joining lands south of the city of Pima County, 
Arizona. The groundwater system in the Tucson 
Basin has been designated a sole-source aquifer. 
Before the discovery of groundwater contamina- 
tion in the TAA, wells within the site boundaries 
provided water for over 47,000 people. At least 20 
facilities have operated in the TAA since 1942. 
The first indications of groundwater contamination 
in TAA appeared in the early 1950s when elevated 
levels of chromium were detected in a municipal 
supply well adjacent to Air Force Plant 22 
(AFP44) in the southern portion of the site, and 
residents in another area complained of foul-smell- 
ing water from private supply wells. In 1976, a 
well was closed at AFP44 by the State because of 
high levels of chromium. In 1987, the Air Force 
began operating its groundwater pump and treat- 
ment system using ion exchange and packed 
column aeration followed by reinjection into the 
aquifer. This ROD addresses the groundwater con- 
tamination in the northern portion of the site, 
which together with the Air Force remedial 
groundwater system constitutes the overall 
groundwater remedy for the site. The northern 
portion of the site has been divided into two dis- 
crete areas, A and B. Area A lies west of the 
airport and extends approximately 3.5 miles to the 
northwest in the direction of groundwater flow, 
and is generally less than a mile wide. Area B 
consists of two smaller separate areas north of the 
airport. The primary contaminants of concern af- 
fecting groundwater are volatile organic com- 
pounds including trichloroethylene, benzene, and 
xylene. The selected remedial action for this site 
includes: groundwater pump and treatment of 
Areas A and B using packed column aeration, 
followed by discharge of treated water to the 
municipal water distribution system and treatment 
of emissions from the treatment process using 
granular activated carbon, if necessary. The esti- 
mated present worth cost for this remedial action is 
between $7,328,000 and $7,820,000 with annual 
operation and maintenance between $393,000 and 
$450,000 for years 1-20. (Lantz-PTT) 

W90-11275 


ENVIRONMENTAL TRENDS. 

Council on Environmental Quality, Washington, 
DC. 

Government Printing Office, Washington, DC. 
1989. 152p. 


Descriptors: *Conservation, *Data collections, 
*Environmental protection, *Legislation, *Water 
resources management, Agriculture, Air pollution, 
Baseline studies, Environmental impact, Herbi- 
cides, Land use, Pesticides, Statistics, Water qual- 
ity, Water resources development, Wildlife conser- 
vation. 


The Council on Environmental Quality is required, 
by the National Environmental Policy Act of 1969, 
to report on the status and condition of the envi- 
ronment; current and foreseeable trends in the 
quality, management, and utilization of the envi- 
ronment; and the effects of environmental trends. 
Environmental Trends updates the Council’s 1981 
report by that name. This sourcebook contains 367 
graphics, most of which are computer generated 
and indicate current conditions and trends in the 
environment of the United. States. The statistical 
series for this volume was compiled from data 
available through government agencies, private 
studies, or the literature of each discipline. This 


report consists of nine chapters: minerals and 
energy, water, climate and air quality, land re- 
sources, wetlands and wildlife, protected areas, 
population, transportation, and environmental risks 
and hazards. The first chapter states that more 
metals and nonmetals (sand, gravel, and phosphate 
rock) have been mined domestically and more 
energy sources have been tapped in this Nation in 
the last 50 years than in all preceding time since 
settlement. For water quantity and quality, the 
trend data confirm that competing demands con- 
tinue for available surface and groundwater as 
sources of public and rural water supply, irrigation 
and industrial water, electric power generation, 
recreation, and fish and wildlife habitat. Perhaps 
the greatest progress has been made in controlling 
air and water pollution where concentrations of 
many pollutants are showing measurable decline. 
Wetlands, forests, native grasslands, estuarine habi- 
tats, and other representative natural habitats have 
been and continue to be lost as a result of agricul- 
tural conversion, urbanization, transportation 
system development, and increased demand for 
recreation sites. The farmland and cropland situa- 
tion is also changing. Since the 1930s the trends in 
number of farms and farm size have been toward 
fewer but larger farms. Soil erosion continues to be 
a challenge in places, especially where conserva- 
tion measures are not used. The use of insecticides 
has declined, whereas the use of herbicides has 
increased. (Lantz-PTT) 

W90-11277 


STABILIZATION AND DEVELOPMENT OF 
MARSH LANDS. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

H. H. Allen, R. L. Lazor, and J. W. Webb. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 101-112. 7 fig, 1 tab, 8 
ref. 


Descriptors: *Bank stabilization, *Beneficial use, 
*Breakwaters, *Dredging, *Erosion control, *Re- 
habilitation, *Salt marshes, *Spoil banks, *Wet- 
lands, Cost analysis, Gulf of Mexico, Marshes, 
Vegetation effects, Wildlife habitats. 


Various new approaches have been recently used 
by the US Army Engineer Waterways Experiment 
Station (WES) to stabilize dredged material shore- 
line erosion. Approaches used in moderate to high 
wave energy environments have been applied at 
three Gulf Coast locations. Marsh grass sprigs 
(rooted stems) are transplanted shoreward of a 
breakwater structure. The WES has used sandbag, 
floating tire (FTB), and tirepole breakwater and 
marsh grass combinations to stabilize dredged ma- 
terial. A sandbag breakwater was successfully con- 
structed in 1975 and used through 1978 to develop 
salt marsh on a sandy dredged material site on 
Bolivar Peninsula adjacent to Galveston Bay, 
Texas. The FTB and shoreward salt marsh plant- 
ings have been successfully used to stabilize shores 
of unconfined dredged material deposits at sites on 
the gulf coast. Plantings unprotected by a break- 
water were established nearby as a _ control. 
Twenty-seven months after planting, the protected 
area had an average of 43% coverage by smooth 
cordgrass, while the unprotected, conventional 
plantings did not survive. Another breakwater 
structure consisting of tires threaded on poles was 
tested at the Bolivar Peninsula site. Shoreward 
plantings similar to those used behind the three- 
tiered breakwater were tested. Twenty-seven 
months later, marsh had extended across most of 
the protected area with an average 47% plant 
cover in the stand. Only a relatively unprotected 
area at an open end of the breakwater had failed to 
vegetate. Twelve plant-stem stabilization and con- 
ventional planting techniques were tested in 
Mobile Bay in 1983. Conventional single-stem 
planting techniques proved unsuccessful. Three 
techniques using erosion control mats, plant rolls, 
and burlap bundles demonstrated enough potential 
at Baillard Island that they were subsequently 
tested in demonstration plots at Bolivar Peninsula 
and at Southwest Pass in the lower Mississippi 
River. Traditional erosion control construction 
techniques such as rock revetments or wood and 
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steel sheet-pile bulkheads, are much more expen- 
sive than these vegetation alternatives. Biotechni- 
cal approaches such as vegetation plantings are 
environmentally compatible, improve site attracti- 
veness, and provide wildlife habitat. (See also 
W90-11316) (Geiger-PTT) 
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THIN-LAYER PLACEMENT OF DREDGED 
MATERIAL: A METHOD FOR REDUCED EN- 
VIRONMENTAL IMPACT. 

Army Engineer District, Mobile, AL. 

S. I. Rees. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 247-257. 2 fig. 


Descriptors: *Beneficial use, *Dredging, *Environ- 
mental effects, *Spoil banks, *Spoil disposal, 
*Water pollution control, *Water quality, Ala- 
bama, Benthos, Ecological effects, Gulf of Mexico, 
Monitoring. 


The US Army Engineer Mobile District has devel- 
oped a compromise plan to ensure that thin-layer 
disposal practices are used in the placement of 
dredged materials from the Fow! River channel. 
An extensive monitoring program was initiated to 
assess the impacts associated with thin-layer place- 
ment. A 20-inch portable dredge with plastic 
dredge pipeline mounted on pontoon barges was 
used to discharge dredged material in overlapping 
arcs 400 ft in diameter throughout the designated 
area. The monitoring plan consisted of five interre- 
lated components: bathymetry; water quality; 
benthic macroinfauna, including community data, 
biomass, and sediment particle size; vertical sedi- 
ment profiling; and fish. Macroinfauna, vertical 
sediment profiling, and fish were assessed prior to 
and 2, 6, 20, and 52 weeks after placement. Actual 
performance of the work resulted in average pro- 
duction rates of 487 and 497 cu yard of material 
per hr in the 14-ft dredged depth and the 10-ft 
dredged depth channel sections, respectively. Re- 
sults of the three bathymetric surveys identified 
specified regions of sediment accumulation ranging 
between 6 inches and approximately 2 ft within 
both the disposal and surrounding areas, with the 
greatest accumulation occurring within the dispos- 
al area. Results of the 6-week survey showed that 
dredged material covered only 82 acres of the 
designated area. The 20-week survey showed that 
areas with sediment accumulation of 6 inches or 
greater decreased to approximately 150 acres. 
Total suspended solids concentrations in the dis- 
posal plume were significantly higher than back- 
ground concentrations. The numbers of organisms, 
taxa, and species were reduced in the placement 
areas. Vertical profiles suggested that the bottoms 
are dominated by physical disturbances. The in- 
faunal communities or successional stages did not 
change from June 1986 to January 1987. Displace- 
ment of fish after dredged material placement con- 
tinued only for 6 weeks. Similar results in a thin 
layer dredged material placement project at Gulf- 
port, Mississippi suggest that, in certain circum- 
stances, the thin-layer placement of dredged mate- 
rial in open-water disposal sites results in lessened 
environmental impacts as well as being an eco- 
nomically viable alternative to conventional over- 
board disposal. (See also W90-11316) (Geiger- 


W90-11328 


SUPERFUND RECORD OF DECISION: MARA- 
THON BATTERY, NY. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-188783. 
Price codes: A15 in paper copy, AO1 in microfiche. 
Report No. EPA/ROD/RO2-88/064, September 
1988. 231p, 4 fig, 12 tab, 10 ref, 3 append. 


Descriptors: *Cadmium, ‘*Cleanup operations, 
*Groundwater pollution, *Hazardous_ wastes, 
*Marathon Battery Site, *Site remediation, *Super- 
fund, *Water pollution treatment, Decontamina- 
tion, Excavation, Heavy metals, New York, 





Nickel, Sediment contamination, Tetrachloroeth- 
ane, Trichloroethane, Volatile organic compounds, 
Volatilization, Waste disposal. 


The Marathon Battery Company (MBC) site, a 
former battery manufacturing plant, is located in 
the Village of Cold Spring in Putnam, New York, 
approximately 40 miles north of New York City. 
The site operated from 1952 to 1979 producing 
military and commercial batteries. Before 1965, the 
plant’s wastewater treatment system discharged 
into the Hudson River at the Cold Spring pier via 
the Cold Spring sewer system. In 1965, however, 
the plant began discharging all of the process 
effluent into East Foundary Cove Marsh (EFCM). 
Between November 1972 and July 1973, a limited 
cleanup was conducted by MBC and other respon- 
sible parties, to remove sediment from parts of 
Foundry Cove and surrounding areas contaminat- 
ed with cadmium and nickel in excess of 900 mg/ 
kg. Approximately 5,000 cubic yards of cadmium- 
contaminated sediments were dredged and subse- 
quently placed in a clay-lined underground vault 
on the plant property. However, studies conducted 
in Foundry Cove between 1976 and 1980 contin- 
ued to detect cadmium and nickel concentrations 
in excess of 900 mg/kg. To expedite remediation, 
the site has been divided into three separate geo- 
graphic areas as follows: Area I, EFCM and Con- 
stitution Marsh southeast of the plant; Area II, the 
ll-acre former battery plant grounds; and Area 
III, EFC and the portion of the Hudson River in 
the vicinity of the wastewater discharge pipe on 
Cold Spring pier. The primary contaminants of 
concern affecting the groundwater, soil, debris, 
and inside surfaces of a building in Area II are: 
volatile organic compounds (VOC’s), including te- 
trachloroethane (PCE) and trichloroethane (TCE), 
and metals including cadmium and nickel. The 
selected remedial action for Area II includes: de- 
contamination of the inside surfaces and contents 
of the former battery facility to remove the heavy 
metal-contaminated dust; excavation of both the 
cadmium-contaminated soil on the battery plant 
grounds and nearby residential yards, and the 
dredge spoils vault, followed by offsite disposal; 
excavation of the VOC-contaminated soil hotspots 
followed by enhanced volatilization and replace- 
ment of the clean residuals onsite; backfilling of the 
excavation areas with clean fill; institutional con- 
trols; and groundwater monitoring. The estimated 
present worth cost for this remedial action is 
$10,010,000, with annual O&M of $775,000 (year 1) 
and $17,000 (years 2-30). (Author’s abstract) 
W90-11332 


RESTORATION OF SALMON LAKE, MAINE. 
Maine Dept. of Environmental Protection, Augus- 


ta. 

J. W. Sowles. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-181556. 
Price codes: AOS in paper copy, A01 in microfiche. 
83p, 5 fig, 3 tab, 7 ref, 3 append. Final Project 


Report, January 1987. EPA Contract No. 


$001395010 


Descriptors: *Lake restoration, *Phosphorus, 
*Salmon Lake, *Water pollution treatment, Agri- 
cultural runoff, Dairy industry, Maine, Nutrients, 
Wastewater irrigation, Water pollution sources, 
Water quality control, Water quality management. 


Salmon Lake is an important resource to the State 
of Maine and to the towns of Belgrade and Oak- 
land within which it lies. Since the 1930’s, a dis- 
tinct decline in water quality has been observed 
resulting in the loss of the salmon fishery and more 
recently the late summer appearance of blue-green 
algal blooms. Work to diagnose the cause of 
Salmon Lake’s accelerated eutrophication began in 
1978. By 1980, sufficient information was gathered 
to identify three significant controllable sources of 
phosphorus: a 70 head dairy farm, a lumberyard, 
and a small family farm. Based on this information, 
a restoration plan was developed to address these 
sources. The bulk of restoration activity centered 
around the 70 head dairy farm. Three sources of 
phosphorus were identified: manure, milkroom 
wastes, and feedlot runoff. A lagoon was con- 
structed capable of storing one year’s volume of 
milkroom wastes and intercepting one year’s 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


volume of feed lot runoff. This material is now 
spray irrigated on cropland during the growing 
season and hence recycled onto the land. In the 2 
years since the restoration plan was — no 
measurable improvement in lake water quality has 
been noted. Based on the amount of phosphorus 
estimated as having been intercepted (> 27 kg), 
spring total phosphorus concentrations in Salmon 
Lake are expected to lessen. Since no manipulation 
of the lake is intended, lowering of lake phospho- 
rus concentrations will be slow, relying on natural 
flushing and sedimentation. Consequently, measur- 
able improvements are not expected immediately. 
If sufficient improvement in water quality is not 
observed by 1992, further steps should be consid- 
ered to reduce phosphorus loading to Salmon 
Lake. (Lantz-PTT) 

W90-11334 


SUPERFUND RECORD OF DECISION: 
INDIAN BEND, AZ. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-188775. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/RO2:88/019, September 
1988. 57p, 3 fig, 6 tab, 7 ref, 2 append. 


Descriptors: *Arizona, ‘*Cleanup operations, 
*Groundwater pollution, *Indian Bend Site, *Site 
remediation, *Superfund, *Water pollution treat- 
ment, *Water resources management, Costs, 
Scottsdale, Tempe, Tetrachloroethane, Trichlor- 
oethane, Volatile organic compounds. 


The Indian Bend site (IBW) encompasses 13 square 
miles in Scot le and Tempe, Arizona. The por- 
tion of the site addressed in the remedial action, 
the Scottsdale Ground Water Operable Unit, 
covers approximately eight square miles within the 
Scottsdale city limits. The land use of this area is 
primarily residential with approximately 30% used 
for commercial, light industrial and developed rec- 
reational purposes. Approximately 70% of the City 
of Scottsdale’s municipal water currently is sup- 
plied by groundwater. In 1981, trichloroethane 
(TCE) was discovered in the groundwater from 
several City of Scottsdale and City of Phoenix 
municipal wells at concentrations exceeding the 
Arizona Department of Health Services action 
levels. Seven of 12 city wells within the boundaries 
of this operable unit have levels of volatile organic 
compounds (VOCs) exceeding primary drinking 
water standards. The site was placed on the NPL 
in 1982. The primary contaminants of concern 
affecting the groundwater are VOCs, including 
TCE and tetrachloroethane. The selected remedial 
action for this operable unit of the site includes: 
extraction of groundwater by pumping City of 
Scottsdale Wells No. 31, 71, 72, and 75 at a mini- 
mum of 75% of their historical capacities; treat- 
ment of groundwater using packed column aer- 
ation to transfer the VOCs from the water to air, 
with vapor phase granular activated carbon ad- 
sorption to remove VOCs from the air waste 
stream; and distribution of the treated water to the 
City of Scottsdale municipal water system. The 
estimated total capital cost for this operable unit is 
$4,008,000 with an estimated annual O&M cost of 
$520,000. (Lantz-PTT) 

W90-11335 


RESTORATION OF SEBASTICOOK LAKE. 
Maine Dept. of Environmental Protection, Augus- 
ta 


D. Courtemanch. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-181853. 
Price codes: A09 in paper copy, A01 in microfiche. 
July 1986. 193p, 18 fig, 21 tab, 46 ref. EPA Grants 
CS80731601 and OS00139501. 


Descriptors: *Cleanup operations, *Lake restora- 
tion, *Maine, *Phosphorus, *Sebasticook Lake, 
*Water pollution control, Corinna, Dexter, Non- 
point pollution sources, Wastewater irrigation, 
Wastewater treatment, Water pollution treatment, 
Water quality control, Water reuse. 


The restoration project for Sebasticook Lake 
Maine, began October 1, 1979 and terminated De- 


Water Quality Control—Group 5G 


cember 31, 1985. The plan included a four part 
program to control point sources of phosphorus in 
the towns of Dexter and Corinna, to reduce non- 
point sources of phosphorus, and to reduce internal 
sources of phosphorus in the lake. Using Vollen- 
weider’s loading formula, a maximum allowable 
annual phosphorus load of 4800 kg would result in 
a phosphorus concentration of 15 microg/L. In 
1975, estimated phosphorus reaching the lake from 
Dexter was 2300 kg. At the termination of the 
project period, phosphorus sources from Dexter 
were still untreated and being discharged directly 
to the East Branch of the Sebasticook River. 
Treatment of Dexter’s waste required construction 
of a new town sewer system, interceptors and 
treatment system with spay irrigation of the 
wastewater. Contracts for the treatment system 
and irrigation system were signed in May 1986 
with expected completion by September 1987. In 
1975, the phosphorus contribution from Corinna 
was estimated to be 2200 kg/yr. Since 1982, the 
treatment plant has operated near the target of 750 
kg each year. In 1982, the Soil Conservation Serv- 
ice initiated a plan to assist 25 farms in the Sebasti- 
cook Lake watershed which were identified as 
significant sources of phosphorus runoff. The plan 
required the construction of manure storage facili- 
ties since winter spreading was identified as a 
major problem. Other treatments included conser- 
vation tillage, crop rotations, winter over crops, 
and construction of waterways and diversions. 
Monitoring in 1985 of 22 minor tributaries previ- 
ously found to have high levels of phosphorus 
showed that 15 of 22 tributaries had reduced phos- 
phorus concentrations from pre-project levels and 
only one showed an increase in concentration. 
Total cost of this phase of the project was $1.4 M. 
Control of the internal phosphorus load (measured 
between 6600-9900 kg annually) was initiated in 
1982 using enhanced seasonal flushing. This tech- 
nique has resulted in the elimination of about 
18,200 kg of phosphorus over the three years this 
technique has been used. Cost of the new control 
structure at the outlet was $.43 M. (Lantz-PTT) 
W90-11336 


ENVIRONMENTAL ASSESSMENT OF MOON 
LAKE, MISSISSIPPI AND ITS WATERSHED. 
Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

C. M. Cooper. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-166367. 
Price codes: A07 in paper copy, AOI in microfiche. 
March 1989. 140p, 16 fig, 15 tab, 10 ref, 1 append. 


Descriptors: *Baseline studies, *Environmental 
policy, *Lake restoration, *Mississippi, *Moon 
Lake, *Water quality, Arsenic, Metals, Nutrients, 
Pesticides, Phillips Bayou, Primary productivity, 
Water pollution sources. 


A one year (June 1982 through May 1983) investi- 
gation of Moon Lake, Mississippi and its drainage 
net focused on hydrological, chemical, and biologi- 
cal conditions in an intensively cultivated alluvial 
watershed. Additional research on offsite damages 
from agriculture continued through May 1985. 
Moon Lake had moderate primary productivity 
which was limited by suspended sediments, nutri- 
ent input and perhaps, pesticides and metals. The 
two major pollutants entering Moon Lake were 
suspended sediments and metals (particularly ar- 
senic), both of which were being deposited in lake 
sediments. These contaminants entered the lake on 
a somewhat seasonal basis since they were trans- 
ported mainly during runoff events. Watershed 
inflow through Phillips Bayou did not create nutri- 
ent eutrophication problems. Conversely, Phillips 
Bayou served as a sink for nutrients and contami- 
nants, and its high primary productivity was an 
asset to the lake during winter. Restoration recom- 
mendations should consider contaminant loading 
problems that exist in Phillips Bayou and Moon 
Lake, re-routing large drainage ditches which 
empty into Moon Lake, revitalizing wetlands in 
the drainage net, and implementing additional wa- 
tershed conservation measures. (Author’s abstract) 


W90-11338 
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ANNULAR CENTRIFUGAL CONTACTORS AS 
RAPID OIL-WATER SEPARATION DEVICES. 
Idaho National Engineering Lab., Idaho Falls. 
. H. Meikrantz, and G. L. Bourne. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE89-005432. 
Price codes: AO3 in paper copy, AO1 in microfiche. 
Report No. EGG-M--88236, (1989). Ilp, 1 fig, 2 
tab, 4 ref. DOE Contract No. DE-AC07- 
76I1D01570. 


Descriptors: *Centrifugation, *Cleanup operations, 
*Contactors, *Oil spills, *Wastewater treatment, 
Hydrocarbons, Oil pollution, Physical treatment. 


The results of preliminary tests to apply devices 
known as annular centrifugal contactors to the 
rapid separation of oil-water mixtures are present- 
ed. Separation efficiencies of oil from water of 
>99% have been demonstrated on both light and 
heavy oils. Equilibrium within the separating zone 
of the contactor is reached within seconds. Dy- 
namic testing in which water to oil flow ratios of 
1:5 and 5:1 have been conducted without loss of 
performance. The laboratory scaled contactors 
tested have total throughput of 80 cc/min. The 
design and construction of larger devices with 
total throughputs of hundreds of gallons per 
minute is feasible. Such contactors would be com- 
pact units capable of allowing rapid recovery from 
a broad range of hydrocarbon spills on waterways. 
The efficiency of these contactors is such that 
water discharged can be returned directly to the 
environment. Recovered hydrocarbons may be 
useful without further refinement. (Author’s ab- 
stract) 

W90-11342 


SUPERFUND RECORD OF DECISION: 
PUBLIC STEEL QUARRY, OH. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-196695. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/RO05-88/084, September 
1988. 44p, 3 fig, 10 tab. 


RE- 


Descriptors: *Cleanup operations, *Ohio, *Repub- 
lic Steel Quarry Site, *Superfund, Acids, Costs, 
Elyria, Heavy metals, Monitoring, Path of pollut- 
ants, Site remediation, Steel industry, Sulfuric acid, 
Toluene, Volatile organic compounds, Waste dis- 
posal, Water pollution control, Water pollution 
sources. 


The Republic Steel Quarry site is located in the 
City of Elyria in Lorain County, Ohio, southwest 
of Cleveland. The site consists of a four-acre 
quarry containing water surrounded by seven acres 
of fenced-in property. Elyria surrounds the site, 
with a population of approximately 58,000. Prior 
to 1950, the site operated as a sandstone quarry. 
From 1950 to 1972, approximately 200,000 gallons 
of waste pickle liquor (acid wastes used in steel 
processing) were discharged to a ditch located on 
the east side of the steel plant, which flowed north 
into the quarry. From 1972 to 1975 the ditch was 
used for disposing of rinse water from pickling 
operations. The ditch was dammed in 1976 and 
after this time sulfuric acid used to pickle the steel 
reportedly was disposed of directly into the 
quarry. Heavy metals were detected in groundwat- 
er downgradient from the quarry during a site 
investigation conducted by EPA in 1983. Further 
study identified low levels of numerous contami- 
nants in the groundwater. Sediments and surface 
water within the quarry contain VOCs and metals. 
Approximately 100 sq yd of surface soil from the 
discharge ditch are contaminated with VOCs and 
metals. The primary contaminants of concern af- 
fecting surface water, sediments, and soil are VOC 
including toluene, and metals including chromium 
and lead. The selected remedial action for this site 
includes: excavation and offsite disposal in a 
RCRA landfill of approximately 100 sq yd of con- 
taminated surface soil from the pickle liquor dis- 
charge ditch and from along the southern end of 
the quarry; implementation of a five-year monitor- 
ing plan including a fish species survey and fish 
tissue bioassay to ensure absence of contaminants; 
and groundwater monitoring. The estimated 


present worth cost for this remedial action is 
$63,200. O&M costs were not provided. (Author’s 
abstract) 

W90-11345 


SUPERFUND RECORD OF DECISION: BREW- 
STER WELL FIELD, NY. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-182513. 
Price codes: AO3 in paper copy, AOI in microfiche. 
Report No. EPA-ROD-R02-88/066, September 
1988. 44p, 6 fig, 2 tab, append. 


Descriptors: *Brewster Well Field, *Cleanup oper- 
ations, *New York, *Superfund, Costs, Ground- 
water pollution, Incineration, Site remediation, 
Volatile organic compounds, Waste disposal, 
Water pollution sources. 


The Brewster Well Field consists of two municipal 
well fields, No. 1 and No. 2, located on the north- 
ern bank of the East Branch Croton River, 3/4 of a 
mile east of the Village of Brewster, Town of 
Southeast in Putnam, New York. The 18 shallow 
wells in the field are a source of water for the 
municipal water system that serves over 2,100 resi- 
dents in the Village of Brewster and the Town of 
Southeast, as well as a number of businesses and a 
railyard. Additional receptors of the groundwater 
from this aquifer include downstream users of the 
East Branch Croton River, which contributes to 
the Croton Falls Reservoir approximately 3.5 miles 
downstream. Volatile organic compounds (VOC) 
contamination was detected in the Brewster Well 
Field in 1978 and alternate water sources were 
subsequently added. Investigations identified the 
source of contamination as a dry well adjacent to 
the Alben Cleaners south of the site, where dry 
cleaning wastes were disposed of via a floor drain 
until 1983. Approximately 100 sq yd of material 
including drywell sludges, sediments, and soil have 
been contaminated with VOCs at concentrations 
up to 620,000 ppm. In addition, a plume of ground- 
water contaminated with VOCs at concentrations 
up to 6,000 ppb extends from the vicinity of the 
cleaners north to the Brewster Well Field. The 
first Record of Decision (ROD) for the site was 
signed in September 1986 and was aimed at con- 
trolling the migration of contamination through 
the groundwater. The ROD called for the design 
and construction of a groundwater management 
system to extract, treat (by air stripping via a 
packed tower), and reinject groundwater to expe- 
dite the removal of VOCs. This second ROD is 
designed to remediate the source of contamination, 
namely the dry well. The primary contaminants of 
concern affecting the soil, sediments, sludge and 
groundwater are VOCs including PCE and TCE. 
The selected remedial action for this site includes: 
excavation and offsite incineration of approximate- 
ly 100 sq yd of drywell sediments, sludge and soil 
with greater than 4 ppm PCE followed by offsite 
disposal; and removal, decontamination, and offsite 
disposal of the concrete drywell structure and 
debris. The estimated capital cost for this remedial 
action is $241,940. (Lantz-PTT) 

W90-11346 


SUPERFUND RECORD OF DECISION: WEST 
VIRGINIA ORDNANCE, WV. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-189468. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/R03-88/053, September 
1988. 42p, 13 fig, 15 tab, append. 


Descriptors: *Cleanup operations, *Groundwater 
pollution, *Muntions wastes, *Superfund, *Trini- 
trotoluene, *Water pollution sources, *West Vir- 
ginia, Dinitrotoluene, Geohydrology, Monitoring, 
Organic compounds, Path of pollutants, Site reme- 
diation, Toluene, Water pollution control, Water 
pollution treatment. 


The West Virginia Ordnance (WVO) site covers 
approximately 8,323 acres in Mason County, West 
Virginia. Established in 1942, the WVO plant man- 


ufactured explosives, specifically TNT, from tolu- 
ene. General Chemical Defense Corporation on 
New York operated the plant until 1945. Red and 
yellow water (liquid wastes) were produced during 
the TNT manufacturing process. Retention ponds 
were constructed to regulate the discharge of red 
and yellow water to the river. TNT and associated 
by-products were burned onsite. In May 1981, 
ranger Officials observed a seep of red water adja- 
cent to a pond located on the wildlife station. 
Upon examination, groundwater discharging to 
this pond was found to be contaminated with dini- 
trotoluenes and trinitrotoluenes and phenols. Lo- 
calized contamination of the shallow groundwater 
and discharge to surface water have been docu- 
mented in the vicinity of the TNT manufacturing 
area, the burning grounds, sediments of surface 
water receiving contamination, and former 
wastewater storage lagoons. Based on the geohy- 
drologic setting of WVO, there is potential for 
contamination to migrate via surface water and/or 
groundwater pathways to deeper layers of an un- 
derlying potable aquifer or to the Ohio River. The 
primary contaminants of concern affecting the soil, 
sediments, and groundwater are nitroaromatics and 
lead. The selected remedial action for this site 
addresses three distinct areas of contamination. 
These remedies include: Area 1--purchase of con- 
taminated land and control of land use, placing a 
soil cover over contaminated area, and incorporat- 
ing the area into the existing wildlife preserve; 
monitoring discharge from the groundwater treat- 
ment system to ensure compliance with the stream 
standards; and periodically inspecting and main- 
taining the soil cover in a stable condition. Area 2-- 
relocating ponds 1 and 2, filling them with clean 
material and covering them with a soil and clay 
cap; groundwater pump and treatment to nitroaro- 
matics criteria with discharge to surface water; and 
monitoring effluent from the treatment system 
Area 3--installing a soil cover over the West Well 
Area and the seep area; groundwater pump and 
treatment to nitroaromatics criteria with discharge 
to surface water; monitoring effluent from the 
treatment system to ensure compliance with sur- 
face water criteria. The estimated present worth 
for this remedial action is $3,365,000 with estimat- 
ed O&M cost of $216,500. (Lantz-PTT) 
W90-11349 


SUPERFUND RECORD OF DECISION: 
RENTZ BARREL AND DRUM, CA. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-196679. 
Price codes: A06 in paper copy, A01 in microfiche. 

Report No. EPA/ROD/R09-88/023, February 
1988. 119p, 8 fig, 10 tab, 19 ref, append. 


Lo- 


Descriptors: *California, *Cleanup operations, 
*Groundwater pollution, *Lorentz Barrel and 
Drum Site, *Site remediation, *Superfund, *Water 
pollution sources, Arsenic, Nickel, Organic com- 
pounds, Path of pollutants, Pesticides, San Jose, 
Tetrachloroethane, Trichloroethane, Volatile or- 
ganic compounds, Water pollution treatment. 


The 5.4-acre Lorentz Barrel and Drum (LB and 
D) site is located in San Jose, California, about 0.25 
mile from San Jose State University. The site lies 
directly above a major source of potable ground- 
water in the south San Francisco Bay area, with 
three public water supply well fields within one 
mile of the site. In 1947 the Lorentz family began a 
drum recycling operation on 10.5 acres of land at 
the site. Currently, 4.5 acres are capped with tar 
and gravel but contains stored drums, and 0.75 
acre includes the reconditioning facilities. Drums 
containing residual aqueous wastes, organic sol- 
vents, acids, oxidizers, caustic residues and oils 
were also received for recycling. Between 1950 
and 1978 a drainage ditch north of the drum proc- 
essing building carried process wastes to a large 
sump and other ponding areas onsite. Prior to 1968 
wastes from the sump were discharges to a storm 
drain system. Sometime between 1968 and 1971 the 
discharge was diverted to a sanitary sewer, and 
investigations indicate that this discharge occurred 
until 1984. After this time, liquid wastes were 
evaluated, drummed and disposed of as hazardous 





wastes along with incinerator ash, residual liquids, 
and sludge. Subsequent surface runoff was collect- 
ed and recycled in the hot caustic drum wash. 
Since 1981 several investigations have revealed soil 
and groundwater contaminated with numerous 
metals, organics, and PCBs. Removal of drums, 
stored hazardous materials, and highly contaminat- 
ed soil has been conducted at the site. This remedi- 
al action addresses the offsite contaminated shal- 
low groundwater. The primary contaminants of 
concern affecting soil and groundwater are VOCs, 
including benzene, tetrachloroethane and trichlor- 
oethane other organics including polychlorinated 
biphenyls and pesticides, and metals including ar- 
senic and nickel. The selected Expedited Response 
Action for this site includes: onsite groundwater 
pump and treatment using ozone/UV for organic 
removal and ion exchanges for nickel removal, 
with discharge of treated water to a local creek. 
The estimated present worth cost for this remedy 
is $3,238,000 with annual O&M costs of $198,000. 
(Author’s abstract) 

W90-11351 


SUPERFUND RECORD OF DECISION: 
YAWORSKI LAGOON, CT. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-188791. 
Price codes: A05 in paper copy, A01 in microfiche. 
Report No. EPA/ROD/RO1-88/027, September 
1989. 93p, 5 tab, 18 ref, append. 


Descriptors: *Cleanup operations, *Groundwater 
pollution, *Superfund, *Waste disposal, *Water 
pollution sources, *Yaworski Lagoon Site, Cap- 
ping, Connecticut, Volatile organic compounds, 
Wastewater lagoons, Water pollution prevention. 


The Yaworski Lagoon site is a dewatered and 
backfilled lagoon, approximately 700 ft and 300 ft 
wide, and surrounded by an earthen dike. It is 
located on an approximately 100-acre section of 
land in Canterbury Township, Windham County, 
Connecticut, on the floodplain of and bordered on 
the north, south and west by the Quinebaug River. 
The area surrounding the site includes agricultural 
land to the east and south. Leachate enters the 
groundwater from below the lagoon; seepage from 
the lagoon dikes and surface runoff from the site 
flow to adjacent wetlands. Approximately 2000 ft 
southeast of the site is an opening solid waste 
landfill owned by James Yaworski, the same 
person who operated the lagoon. The landfill con- 
tributes some contamination to groundwater, but 
EPA monitored the site in 1988 and determined 
the contamination to be much less than from the 
lagoon. Between 1950 and 1973, sludge materials 
and drums of industrial waste including solvents, 
paint, textile dyes, acids, resins, and other debris 
about 50,000 barrels of waste material altogether, 
were deposited in the lagoon. The lagoon current- 
ly contains approximately 65,000 cu yd of contami- 
nated sludge covered by about 60,000 cu yd of 
contaminated debris. The sludge is a mixture of 
water, dirt, VOCs, and other organic compounds 
at concentrations above 10,000 ppm. Metals are at 
concentrations above 1000 ppm. Monitoring wells 
were installed at the site in 1976 and groundwater 
contamination was detected. In 1982, following an 
investigation of the site, Yaworski was ordered to 
close the lagoon. The primary contaminants of 
concern affecting the groundwater, soil and sedi- 
ments are VOCs including benzene, toluene and 
xylenes, organics including PAHs, and metals in- 
cluding chromium and lead. The selected remedial 
action for this site includes: (1) installation of a 
RCRA cap; (2) improvement of dike around the 
lagoon to ensure protection from floods; (3) estab- 
lishment of a groundwater protection standard 
(ACL); and (4) monitoring of groundwater for 30 
years. A groundwater treatment method will be 
established as part of a corrective action program 
it, after implementation of the source control 
remedy, groundwater contamination remains 
above ACLs. The estimated capital cost of this 
remedial action is $1,673,000 with present worth 
O&M of $716,600. (Author’s abstract) 

W90-11358 
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SUPERFUND RECORD OF DECISION: 
GROVELAND WELLS, MA. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-188932. 
Price codes: All in paper copy, AOI in microfiche. 
Report No. EPA/ROD/RO1-88/030, September 
1988. 14 fig, 12 tab, 4 ref, append. 


Descriptors: *Cleanup operations, *Koppers Tex- 
arkana, *Superfund, *Water pollution sources, Ar- 
senic, Benzenes, Groundwater pollution, Heavy 
metals, Industrial wastes, Monitoring, Site remedi- 
ation, Soil contamination, Texarkana, Texas, Tolu- 
ene, Volatile organic compounds, Waste disposal, 
Water pollution treatment. 


The 850-acre Groveland Wells site is located in the 
Town of Groveland, Massachusetts. The site in- 
cludes the watershed and aquifer which recharge 
two municipal supply wells and three known 
sources of soil, surface water, and groundwater 
contamination: (1) the Valley site; (2) the A. W. 
Chesterson site; and (3) the Havenhill Municipal 
Landfill site. This remedial action addresses source 
control at the Valley site. The Valley Manufac- 
tured Products Company (Valley) began operating 
a metals and plastic parts manufacturing business in 
1963 on a 1.5 acre-parcel of property. The site area 
consists of the land within and immediately adja- 
cent to the property boundaries and contains three 
subsurface disposal systems, and an oil storage and 
recovery system consisting of six underground 
tanks and 55-gallon drum stcrage area both of 
which were used to store cutting oils and solvents 
such as TCE and methylene chloride. These sub- 
surface disposal systems dispersed liquid effluent 
into the ground by filtration through a sand and 
gravel leach field. According to Valley, more than 
20 gallons of waste cutting oil containing TCE and 
other hazardous substances were released each 
month on the ground at the south end of the 
building between 1964 and 1972. Between 1979 
and 1984, effluent from an acid bath finishing proc- 
ess was discharged to an underground leach field, 
and TCE-contaminated oil was released on the soil 
under a loading dock and into a floor drain. The 
primary contaminants of concern affecting soil, 
sediments, groundwater, and surface water are 
VOCs including TCE, PCE, and toluene, and 
metals including arsenic and lead. The selected 
remedial action for the Valley site operable unit 
includes: in situ vacuum extraction of approximate- 
ly 20,000 sq yd of unsaturated soil followed by 
activated carbon treatment of the extracted VOCs; 
onsite groundwater pump and treatment by carbon 
adsorption and aeration; groundwater monitoring; 
and sealing or disconnecting all drains and lines to 
the acid bath finishing process disposal system. 
The estimated present worth cost of this remedial 
action is $4,165,000 with a 10-year present worth 
O&M cost of $2,677,000. (Author’s abstract) 
W90-11359 


SUPERFUND RECORD OF DECISION: KOP- 
PERS TEXARKANA, TX. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB89-188817. 
Price codes: AO5 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/RO06-88/023, September 
1988. 78p, 8 fig, 4 tab, append. 


Descriptors: *Cleanup operations, *Groundwater 
pollution, *Groveland Wells Site, *Massachusetis, 
*Superfund, *Water pollution sources, Activated 
carbon, Arsenic, Heavy metals, Lead, Monitoring, 
Path of pollutants, Pumping, Site remediation, Te- 
trachloroethane, Toluene, Trichloroethane, Vola- 
tile organic compounds, Water pollution control, 
Water pollution preventicn, Water pollution treat- 
ment. 


The Koppers Texarkana site is located within the 
City of Texarkana, Texas. The site consists of a 28- 
acre residential area and a 23-acre former sand and 
gravel operation. The entire site is within a 100-yr 
flood plain. The Koppers co. operated the site as a 
wood preserving facility from 1910 to 1961, using 
pentachlorophenol (PCP), creosote, and metallic 
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salts in the operation. The facility consisted of an 
operation area, a drip tract, and treated and un- 
treated wood storage area. The site is currently 
owned by Carver Terrace, Inc., which built a 
subdivision of 79 single-family homes on a portion 
of the site, and the Kennedy Sand and Gravel 
Company, which mined sand and gravel on their 
parcel from 1975 to 1984. The Texas Department 
of Water Resources (TDWR) became aware of the 
site in 1979 through the Eknard Survey. The reme- 
dial investigation (RI) indicated that the highest 
concentration of site contaminants in the soil were 
located near the operations and drip track areas of 
the old wood preserving facility. The primary 
contaminants of concern affecting the soil, ground- 
water and sediments are VOCs including benzene, 
xylenes, and toluene, and other organics and metals 
including arsenic. The selected remedial action for 
this site includes: excavation of approximately 
3,300-19,400 sq yd of soil from residential yards 
where CPAH levels exceed 100 mg/kg, with back- 
filling using clean soil, landscaping distributed 
yards, and onsite treatment of the soil using soil 
washing with disposal in the Kennedy Sand and 
Gravel pit or an offsite hazardous waste disposal 
facility; temporary relocation of sensitive residents 
(if necessary); groundwater monitoring; excavation 
and treatment of drainage ditch sediments in the 
soil washing unit; and deed and access restrictions. 
The estimated present worth costs for this remedial 
action is $6,400,000, which includes annual O&M 
costs of $300,000. (Author’s abstract) 

W90-11360 


WATERSHED 89: THE FUTURE FOR WATER 
QUALITY IN EUROPE. VOLUME I. 
Proceedings of the IAWPRC Conference held in 
Guildford, U.K., April 17-20, 1989. Pergamon 
Press, Inc., New York. 1989. 118p. Edited by D. 
Wheeler, M. L. Richardson, and J. Bridges. 


Descriptors: *Europe, *Future planning, *Water 
policy, *Water pollution, *Water quality, *Water 
quality control, *Water quality trends, Ground- 
water, Microorganisms, Pesticides, Recreation, 
Surface water, Toxicology, United Nations, 
Wastewater treatment, Water analysis, Water pol- 
lution control. 


Today, in late twentieth century Europe, the 
threats to human health and the environment from 
contaminated water are neither physically obvious 
nor catastrophic in their consequences. As we ap- 
proach the end of the United Nations Water 
Decade and look towards the future for water 
quality in Europe, the principal causes of concern 
comprise a diverse range of low level chemical 
contaminants with long term impacts which are 
nearly impossible to predict. Consequently, the 
business of selling water quality standards, devel- 
oping legislation and enforcing controls has once 
again become an area subject to vigorous scientific 
dispute and public controversy. Watershed 89 ex- 
amines these issues and will promote dialogue be- 
tween scientists and all those who have an interest 
in water, including politicians. Discussion focuses 
on the WHO-EURO perspective on water and 
sanitation services in Europe; community water 
quality policy, contamination of drinking water, 
quality of recreation waters, impact of toxic wastes 
on groundwater and surface water, microbes in 
water, and toxicological aspects of pesticides in 
natural waters. (See W90-11404 thru W90-11413) 
(Creskoff-PTT) 

W90-11403 


COMMUNITY WATER QUALITY POLICY 
FOR THE NINETIES. 

Commission of the European Communities, Brus- 
sels (Belgium). Directorate-General for Environ- 
ment. 

C. D. Byrne. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume I. Proceedings of the 
TAWPRC Conference held in Guildford, U.K., 
April 17-20, 1989. Pergamon Press, Inc., New 
York. 1989. p 9-14. 


Descriptors: *Europe, *Future planning, *Water 
policy, *Water pollution control, *Water quality, 
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*Water quality standards, Ecology, Hazardous 
wastes, Legal aspects, Nonpoint pollution sources, 
Wastewater treatment, Water resources. 


European Community water policy has been 
evolving over the last fifteen years. The most 
common form of legal instrument which has been 
employed is the directive. These can be divided 
into three types, quality objectives, sectorial and 
dangerous substances. Six key areas have been 
identified for future Community action. These are 
the ecological quality of surface waters, 
wastewater treatment, dangerous substances, dif- 
fuse sources, water resources, and integration with 
other policies. (See also W90-11403) (Author’s ab- 
stract) 

W90-11405 


ACCIDENTS AND SURFACE WATER: THE 
CASE OF PORTUGAL WITH EMPHASIS ON 
THE TEJO HYDROGRAPHIC BASIN. 
Director-General for Natural Resources, Lisbon 
(Portugal). 

For primary bibliographic entry see Field 5B. 
W90-11409 


WATER, MICROBES AND MAN--A HUNDRED 
YEARS ON. 


Thames Water Authority, London (England). Re- 
gional Lab. Services. 

J. S. Colbourne. 

IN: Watershed 89: The Future for Water Quality 
in Europe. Volume I. Proceedings of the 
IAWPRC Conference held in Guildford, U.K., 
April 17-20, 1989. Pergamon Press, Inc., New 
York. 1989. p 107-111. 5 ref. 


Descriptors: *Biological pollution, *Future plan- 
ning, *Microorganisms, *Public health, *Water 
pollution control, *Water quality trends, Culturing 
techniques, Drinking water, Genetic engineering, 
Quality control, Recreation, Waste disposal, Water 
pollution sources, Water quality standards. 


Future water quality in Europe depends on an 
understanding of the microbial hazards we are 
likely to be facing and on having the knowledge 
and mechanisms to deal with these in a rational 
manner. Quality standards for drinking water are 
critical. In the 1990’s it will be seen whether it is 
either sensible or practical to regulate drinking 
water quality by international law rather than 
through national or international guidance on pro- 
cedures and quality control that can be adopted 
and adapted by individual communities according 
to local circumstances. As recreational use of 
water increases the true risk of microbial infection 
through water immersion or contact will emerge. 
New technological solutions to waste disposal 
need to be found because many of the microbes 
that present a potential hazard to health are able to 
survive in the aquatic environment for many years 
so the restoration of polluted waters will be both 
difficult and costly. The presence of genetically 
engineered organisms in the environment will re- 
quire novel methods of detecting organisms and 
their genetic material because existing techniques 
based on culture in the laboratory detect only a 
small percentage of the viable organisms present in 
the environment at any one time. (See also W90- 
11403) (Creskoff-PTT) 

Ww90-114 


ANAEROBIC BIODEGRADATION OF 2,4,5- 
TRICHLOROPHENOXYACETIC ACID IN 
SAMPLES FROM A METHANOGENIC AQUI- 
FER: STIMULATION BY SHORT-CHAIN OR- 
GANIC ACIDS AND ALCOHOLS. 

Oklahoma Univ., Norman. Dept. of Botany and 
Microbiology. 

For primary bibliographic entry see Field 5B. 
W90-11524 


OIL SPILL CLEAN-UP SYSTEM USING HOT 
WATER 


INRS-Eau, Sainte-Foy (Quebec). 

D. Couillard, and F. T. Tran. 

Journal of Environmental Systems JEVSBH, Vol. 
19, No. 2, p 135-153, 1990. 8 fig, 4 tab, 21 ref. 


National Science and Engineering Research Coun- 
cil of Canada Grant No. CRSNG-OGP0003711. 


Descriptors: *Cleanup operations, *Heated water, 
*Oil, *Oil recovery, *Sand, *Waste disposal, 
*Water pollution treatment, Hydrocarbons, Labo- 
ratory methods, Oil spills, Silicates. 


The process of hot water extraction of tar sand 
was modified and adapted for removal of heavy oil 
from bottom tank petroleum sludges, and was sub- 
mitted to a laboratory feasibility study. This proc- 
ess can also be utilized to clean beach sands con- 
taminated by accidental heavy oil spills. The proc- 
ess mainly consists of a hot-water extraction (diges- 
tion), extruding the oil particles from their support 
of sand or clay. In the case of oil contaminated 
sands, a single stage extraction yielded a total 
recovery of hydrocarbons of 99% and a clean sand 
(hardly containing 0.1% of hydrocarbons), thus 
safe to be returned to the environment. In the case 
of heavy oil from bottom tank petroleum sludges, 
it was necessary to proceed with a double stage 
extraction with the addition of wetting agents: the 
utilization of Na2SiO3 aqueous solution of 1% in 
weight was proven efficient, allowing a 82% re- 
covery of hydrocarbons, with only 0.5% hydro- 
carbons in the solid residues. (Author’s abstract) 
W90-11546 


EFFECTS OF RESERVOIR-DAM, URBAN, IN- 
DUSTRIAL, AND SEWAGE TREATMENT 
RUN-OFF ON THE PRESENCE OF OXYGEN 
AND ORGANIC COMPOUNDS IN THE BOW 
RIVER. 

Calgary Univ. (Alberta). Kananaskis Centre for 
Environmental Research. 

For primary bibliographic entry see Field SB. 
W90-11577 


PETROLEUM AND CHLORINATED HYDRO- 
CARBON ANALYSIS IN SUPPORT OF IN 
VITRO STUDIES OF NATURAL ANAEROBIC 
AND AEROBIC MICROBIAL DEGRADATION 
OF XENOBIOTICS IN CONTAMINATED 
GROUNDWATER AND SOIL. 

Science Applications International Corp., 
Diego, 
Dept. 
For primary bibliographic entry see Field 5B. 
W90-11621 


San 
CA. Applied Environmental Sciences 


EUROPEAN APPROACH TO BENEFICIAL 
USE REGULATIONS. 

For primary bibliographic entry see Field 5E. 
W90-11687 


STOCHASTIC WASTE LOAD ALLOCATION. 
Wyoming Water Research Center, Laramie. 

For primary bibliographic entry see Field SE. 
W90-11695 


PROBABILISTIC APPROACH FOR THE 
GROUNDWATER VULNERABILITY TO CON- 
TAMINATION BY PESTICIDES: THE VUL- 
PEST MODEL. 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

For primary bibliographic entry see Field SB. 
W90-11696 


ACQUISITION AND ANALYSIS OF GROUND- 
NT 


WATER/AQUIFER SAMPLES: 
TECHNOLOGY AND THE TRADE OFF BE- 
TWEEN QUALITY ASSURANCE AND PRACTI- 
CAL CONSIDERATIONS. 

Environmental Protection Agency, Athens, GA. 
Southeast Environmental Research Lab. 

For primary bibliographic entry see Field 7B. 
W90-11709 


LAGRANGIAN MODEL FOR WATER QUAL- 
ITY MODELLING (UN MODELE LAGRAN- 
GIEN DE QUALITE. APPLICATION A L’ARC 
A L’AVAL AIX-EN-PROVENCE). 

Pathfinder Fund, Boston, MA. 


For primary bibliographic entry see Field 7C. 
W90-11724 


MODELING OF THE QUALITY OF LARGE 
WATER COURSES: EUTROPHICATION, THE 
CASE OF MOSELLE AND DOUBS RIVERS 
(MODELISATION DE LA QUALITE DE 
GRANDS COURS D’EAU EUTROPHISATION: 
CASE DE LA MUSELLE ET DU DOUBS). 
Electricite de France, Chatou. Direction des 
Etudes et Recherches. 

For primary bibliographic entry see Field 5B. 
W90-11725 


MODELLING OF EUTROPHICATION IN THE 
RIVER LOIRE- THE POLUPA MODEL (MO- 
DELISATION DE L’EUTROPHICATION EN 
LOIRE). 
Agence de 
(France). 
For primary bibliographic entry see Field 5B. 
W90-11726 


Bassin Loire-Bretagne, Orleans 


MODEL OF NITRIFICATION OF WASTE 
INTO THE GARONNE RIVER AT THE LEVEL 
OF THE CITY OF TOULOUSE (MODELE DE 
LA NITRIFICATION DES REJETS DANS LA 
GARONNE AU NIVEAU DE L’AGGLOMERA- 
TION TOULOUSAINE). 

Agence de l’Eau Adour-Garonne, 
(France). 

For primary bibliographic entry see Field 5B. 
W90-11727 


Toulouse 


CARTOQE: A SIMPLIFIED MODEL TO 


MODELE SIMPLIFIE POUR LA GERTIAN DE 
LA QUALITE DES EAUX DES RIVIERES D’UN 
DEPAR 

Service Regional d’Amenagement 
Rhone-Alpes, Lyon (France). 

For primary bibliographic entry see Field 5B. 
W90-11728 


des Eaux 


POLDER COMPUTATION CODE, FOR THE 
SIMULATION OF THE DISPERSION OF A 
POLLUTANT IN A RIVER (MODELISATION 
DE LA DISPERSION D’UNE POLLUTION EN 
RIVIERE: LE PROGRAMME POLDER). 

Towa Inst. of Hydraulic Research, Iowa City. 

For primary bibliographic entry see Field 5B. 
Ww90-11729 


IMPROVING ENVIRONMENTAL QUALITY 
IN LEZ-ETANGS PALAVASIENS-PLAGE LIT- 
TORAL REGION (CONDITIONS D’AMELIOR- 
ATION DE LA QUALITE DU MILIEU LEZ- 
ESTANGS PALAUASIENS-PLAGE LITTOR- 
Hydratec, Paris (France). 

P. Besset, G. Vassiliadis, M. Mazoyer-Mayere, and 
J. C. Armand. 

Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
279-286, 1990, 10 fig, 5 tab. 


Descriptors: *France, *Lez River, *Model studies, 
*Water pollution control, *Water quality control, 
Computer models, Mathematical models, Monitor- 
ing, Montpellier, Palavas, Rhone Canal, Sete, 
Water quality. 


A hydraulic and pollution transfer bi-dimensional 
simulation model was developed for the looped 
network system which includes the Lez River 
downstream of Montpellier, France. This system 
included the Palavasian lagunas or ponds, the por- 
tion of the Rhone canal at Sete, and the coast. The 
enclosed region has a total area of 20 square kilo- 
meters. Four principal objectives were defined for 
this region: (1) the improvement of water quality in 
the bathing areas in the sea east of the Lez; (2) 
improvement of the hydrobiologic quality of the 
ponds; (3) improvement of the water quality of the 
Lez; and (4) reaching a level of quality and dis- 
charge sufficient for the Lez to be navigable down- 





stream of Montpellier. The study was broken 
down into an experimental phase, a conceptual 
phase in which to build mathematical tools, and a 
phase in which to propose solutions. The models 
have proven indispessable and sufficient to test 
various schemes for meeting the objectives for this 
region. This has lead to a series of coherent and 
graded actions. (King-PTT) 

W90-11738 


HYDRO-ECOLOGICAL MODEL OF THE 
TUNIS LAKE (MODELE HYDRO-ECOLOGI- 
QUE DU LAC DE TUNIS). 

Ecole Nationale des Ingenieurs de Tunis (Tunisia). 
Dept. Hydraulique. 

A. Ben Slimane, L. Masbernat, and M. Moussa. 
Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
287-291, 1990, 12 fig, 2 tab, 4 ref. 


Descriptors: *Lake Tunis, *Lake restoration, 
*Mathematical models, *Model studies, *Tunisia, 
*Water resources management, Computer models, 
Construction, Hydrologic models, Salinity, Water 
resource development. 


Objectives for Lake Tunis during 1988-1989 called 
for work on the restoration of the lake’s waters and 
the creation of a new town of 300,000 inhabitants 
on its banks. The waters of the lake were measured 
in 1984, and again in 1988-1989 to follow the 
quality of the lake’s waters before and after con- 
struction. A hydro-ecological model was devel- 
oped to predict changes in water quality before 
construction. The model is composed of a physical 
model which takes hydrodynamics, salinity and 
temperature, into account, and a model of the 
quality of the water. The model calculated changes 
in water quality before important modifications. 
Predictions by the model have compared well with 
measurements made before developments and with 
observations made afterward. Developments have 
consisted mainly of a dike, management of ex- 
changes of water with the sea, and deepening of 
the lake in places. (King-PTT) 

W90-11739 


COMMON COMPLIANCE PROBLEMS. 

Dames and Moore, Atlanta, GA. 

J. Zirschky. 

Water Environment & Technology WAETEJ, 
Vol. 2, No. 5, p 44-47, May 1990. 2 fig, 3 ref. 


Descriptors: *Administrative agencies, *Adminis- 
trative regulations, *Compliance, *Legislation, Air 
pollution control, Auditing, Enforcement, Envi- 
ronmental control, Environmental policy, Hazard- 
ous _ Operating policies, Water pollution 
control. 


Environmental compliance auditing is encouraged 
by the U.S. Environmental Protection Agency 
(EPA) as a means to help ensure compliance with 
environmental regulations. EPA defines auditing as 
‘a systematic, documented, periodic, and objective 
review by regulated entities of facility operations 
and practices related to meeting environmental 
requirements.’ To encourage the use of auditing, 
EPA’s policy is to consider the auditing efforts a 
facility has undergone when determining the ap- 
propriate enforcement actions for regulatory viola- 
tions. Facilities that undertake a good-faith audit- 
ing and a corrective action program to ensure 
compliance may reasonably expect some leniency 
with regard to regulatory penalties, should a regu- 
latory violation occur. As a test of compliance, 15 
audits were conducted during 1989 on a cross- 
section of industries. The average number of viola- 
tions found per facility was 25.2. Approximately 
47% of the violations involved errors in reporting 
of recordkeeping. In terms of regulatory programs, 
most violations occurred in hazardous waste 
(26.7%), followed by wastewater controll (23.8%), 
Superfund Amendment And Reauthorization Act 
Title III (14.3%), and air pollution control 
(13.8%). The analysis results may be useful in 
setting priorities when evaluating other facilities. 
The number of recordkeeping and reporting viola- 
tions correlated with the total number of remaining 
violations, suggesting that recordkeeping or re- 
porting violations may be rough indicators of com- 
pliance status and could potentially be used as 
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screening tools. The factor that seemed to have the 
greatest impact on compliance was the philosophy 
of the plant management and not the corporation 
management. (Bater-PTT) 

W90-11774 


COMPREHENSIVE EVALUATION OF INFOR- 
MATION/EDUCATION PROGRAMS ‘oO 
REDUCE RECREATION IMPACTS ON THE 
LOWER SALMON RIVER. 

Idaho Univ., Moscow. Dept. of Wildland Recrea- 
tion Management. 

For primary bibliographic entry see Field 6B. 
W90-11804 


SYSTEM MODEL TO ANALYSE ENVIRON- 
MENTAL CARRYING CAPACITY FOR MAN- 
AGING URBAN GROWTH OF THE TAIPEI 
METROPOLITAN REGION. 

National Chunghsing Univ., Taichung (Taiwan). 
Graduate Inst. of Urban Planning. 

S. L. Huang, and C. S. Chen. 

Journal of Environmental Management 
JEVMAW, Vol. 31, No. 1, p 47-60, July 1990. 17 
fig, 12 ref. National Science Council of the Repub- 
lic of China Grant NSC75-0301-H0005-03. 


Descriptors: *China, *Management planning, 
*Model studies, *Taipei, *Urbanization, Data inter- 
pretation, Simulation analysis, Urban hydrology, 
Wastewater management. 


An urban environmental system model, comprising 
subsystems of urban development, urban water use, 
and streams, is developed for analyzing the human 
carrying capacity of the Taipei metropolitan 
region. In this study, availability of land, capacities 
of water related infra-structures and water quality 
standards are used as limiting factors; variables of 
population and urbanized areas are used as indica- 
tors of carrying capacity. The allowable increase 
of population and urbanized area for each adminis- 
trative district by the year 2000 are simulated. 
Results of the analysis indicate that urban growth 
in the Taipei metropolitan region will be signifi- 
cantly constrained by the environmentally sensi- 
tive characteristics of land, and the availability and 
capacity of water supply systems and waste treat- 
ment facilities. Resource management strategies 
based on the results of sensitivity analysis are pro- 
posed and used as model inputs to demonstrate that 
such constraints can be alleviated through better 
management of man and his environment. (Au- 
thor’s abstract) 

W90-11805 


INTERNATIONAL STANDARDIZATION IN 
WATER QUALITY. 

International Organization for Standardization, Le- 
verkusen (Germany, F.R.). Beratungsburo fuer 


1990. 2 tab, 16 ref. 


Descriptors: *Analytical methods, *Analytical 
techniques, *Data quality control, *International 
commissions, *Quality control, *Water analysis, 
*Water quality, Biochemical oxygen demand, 
—— oxygen demand, Chlorophyll a, Heavy 
metals. 


International standardization in water quality is the 
task of the Technical Committee TC 147 water 
quality of the International Organization of Stand- 
ardization, ISO. The scope of the task includes 
definition of terms, sampling of waters, measure- 
ment and reporting of water characteristics. Sub- 
committees and working groups deal with ques- 
tions concerning physical, chemical, radiological, 
microbiological and biological methods and sam- 
pling techniques and methods on the evaluation of 
precision and accuracy. Limits of acceptability for 
water quality are excluded. Published standards 
within TC 147 and standards in preparation are 
listed in the Appendix. Problems arising from the 
application of different methods, physical param- 
eters, phenolic index, determination of hydrocar- 
bons, COD, BOD, heavy metals and chlorophyll 
are addressed. One of the disadvantages of using 
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standardization methods is that they are often al- 
ready obsolete as soon as they as finished because 
the market in analytical equipment changes rapid- 
ly. However the advantages are: standardized 
methods are easily applicable; they are evaluated 
for routine analysis and tested on different materi- 
als. They are easily followed because their set-up is 
similar. Their application allows a broader cross- 
exchange and judgment of the analytical data. 
(Feder-' 

W90-11813 


MANAGEMENT OF WATER IN MALAYSIA. 
Department of Environment, Kuala Lumpur (Ma- 
laysia). 

H. Harun. 

Environmental Education & Information 
= Vol. 8, No. 3, 25p, 1989. 4 fig, 6 tab, 9 
ref. 


Descriptors: *Malaysia, *Reviews, *Water man- 
agement, *Water policy, *Water pollution control, 
*Water pollution prevention, *Water resources, 
Legislation. 


A historical perspective on the management of 
inland waters in Malaysia, with an emphasis on 
water pollution is presented. The combination of a 
growing population, the implementation of diverse 
development projects and demand for a better 
quality of life has resulted in tremendous pressures 
on Malaysia’s water resources. The main inland 
water used sectors irrigation, municipal and rural 
water supply, industry and hydropower genera- 
tion. Freshwater rivers also support fisheries, rec- 
reational activities and serve as water receptacles. 
Point sources of water pollution are generated by 
factories, animal husbandry and mines. Non-point 
sources consist of silt, sewage, agricultural runoff, 
solid waste and toxic and hazardous substances. 
Administrative and legislative machineries are 
available to deal with problems of waste pollution. 
The approach has shifted from remedial to pre- 
ventative, since the Environmental Quality Act of 
1974 was enforced in 1975. This approach also 
requires the incorporation of the environmental 
dimension into the development--planning process 
right from the planning stage. Non-legislative con- 
trols, i.e. guidelines for the prevention and control 
of siltation and erosion, siting/zoning industries, 
disposal of solid wastes on land and selection of 
landfill sites for toxic and hazardous wastes, has 
proved effective. The Department of Environment 
has also begun a comprehensive program of moni- 
toring and surveillance of rivers throughout the 
country. (Feder-PTT) 

W90-11818 


MONITORING THE PROGRESS OF AT- 
TEMPTS TO REDUCE NUTRIENT LOAD AND 
INPUTS OF CERTAIN COMPOUNDS IN THE 
NORTH SEA BY 50%. 

Rijkswaterstaat, The Hague (Netherlands). Div. of 
Tidal Waters. 

For primary bibliographic entry see Field 5B. 
W90-11823 


DUMPING AT SEA. 

Miljoeverndepartementet, Oslo (Norway). 

A. Fretheim. 

Marine Policy MAPODG, Vol. 14, No. 3, p 247- 
250, 1990. 


Descriptors: *Hazardous waste disposal, *Interna- 
tional agreements, *International commissions, 
*Marine pollution, *North Sea, *Ocean dumping, 
*Radioactive waste disposal, *Water policy, 
*Water pollution prevention. 


The Worid Commission on Environment and De- 
velopment stresses that sustainable development if 
not survival itself, depends o significant advances 
in the management of the oceans: (1) the underly- 
ing unity of the oceans requires effective global 
management regions, (2) the shared resource char- 
acteristics of many regional seas make forms of 
regional management mandatory, and (3) the major 
land-based threats to the oceans require effective 
national actions based on international cooperation. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


The adoption of a global dumping convention in 
1972 prohibits dumping of certain hazardous sub- 
stances and high level radioactive wastes. For 
other wastes, permitting by national authorities is 
required. Several similar conventions have been 
agreed for regional seas. The North Sea countries 
adopted a ‘no dumping policy’ in November 1987. 
The United Nations Convention on the Law of the 
Sea strengthens the rights and duties of States to 
control dumping of wastes at sea. Although there 
has been success in restricting ocean dumping, the 
World Commission concludes that there is a need 
for wider international cooperation within the 
entire field of waste management, including haz- 
ardous waste minimization. (Feder-PTT) 
W90-11827 


MANAGEMENT AND CONTROL OF TRANS- 
FRONTIER WASTE MOVEMENTS IN BEL- 
GIUM. 

Ministry of the Environment and Social Emancipa- 
tion, Brussels (Belgium). 

M. Smet. 

Marine Policy MAPODG, Vol. 14, No. 3, p 228- 
235, 1990. 


Descriptors: *Belgium, *Hazardous waste disposal, 
*Ocean dumping, *Radioactive waste disposal, 
*Regulations, *Waste disposal, *Waste manage- 
ment, Marine pollution, North Sea, Water policy. 


Belgium began to regulate the movement and man- 
agement of toxic wastes in 1974. This initial regula- 
tion required that any person buying waste prod- 
ucts must be authorized to run an installation, have 
a recognized technical disposal capacity and the 
waste buyer must inform the authorities of the 
imported and exported waste quantities. In 1984, 
Belgium adopted a law on the import, export and 
transit of waste, which applied the statutory provi- 
sions of the European directives. The monitoring 
of trans-frontier waste movements through a case 
by case licensing procedure has been applicable 
since August 1987. Belgium legislation also re- 
quires for all exports or transits towards a State 
where European provisions are not enforced, exact 
and detailed information the movement, as well as 
agreement of the receiving party. Belgian regula- 
tions differ from international requirements, in that 
Belgium regulates all waste products, both hazard- 
ous and non-hazardous. Belgian regulations impose 
the reimportation of waste exported illegally and 
wastes that cannot be disposed of at their original 
destination. Criminal sanctions are imposed for fail- 
ure to comply. Annual quantity of waste crossing 
Belgium’s borders amounts to approximately 1.5 M 
tons; 41% imports, 42% disposed at sea, 11% 
exports and 6% transit of waste. (Feder-PTT) 
W90-11828 


MEASURING THE BENEFITS OF IMPROVE- 
MENTS IN WATER QUALITY: THE CHESA- 
PEAKE BAY. 

Maryland Univ., College Park. Dept. of Agricul- 
tural and Resource Economics 

N. E. Bockstael, K. E. McConnell, and I. E. 
Strand. 

Marine Resource Economics JMREDD, Vol. 6, 
No. 1, p 1-18, 1989. 8 tab, 9 ref. EPA Cooperative 
Agreement CR-811043-01-0. 


Descriptors: *Chesapeake Bay, *Cost-benefit anal- 
ysis, *Water policy, *Water pollution control, 
Economic impact, Economic prediction, Govern- 
mental interrelations, Recreation facilities. 


Federal, state and local government agencies’ 
clean-up efforts of the Chesapeake Bay will be 
devoted to three major problems: nutrient over 
enrichment, toxic substances and the decline of 
submerged aquatic vegetation. Criteria for measur- 
ing the Bay’s water quality have been primarily 
biological and physical. The focus on the human 
values derived from the Bay includes recreational 
and commercial activities such as: beach use, boat- 
ing, and fishing. It is estimated that the annual 
aggregate willingness to pay for a moderate im- 
provement in the Bay’s water quality is in the 
range of $10 to $100 million in 1984 dollars. This 
range was derived by using contingent variation to 
measure the economic benefits of improved water 


quality and indirect market methods to measure 
water quality benefits. The costs of the program 
include construction of sewage treatment plants, 
funding of government programs to regulate and 
monitor agricultural effluents, subsidy of best man- 
agement practice, installation of industrial waste 
disposal systems and restrictions on housing devel- 
opment. sr 

W90-1182 


SETTING THE AGENDA FOR ESTUARINE 
WATER QUALITY MANAGEMENT: LESSONS 
FROM PUGET SOUND. 

Washington Univ., Seattle. Inst. for Marine Stud- 
ies. 

T. M. Leshine. 

Ocean & Shoreline Management OSMAE6, Vol. 
13, No. 3/4, p 295-313, 1990. 53 ref. NOAA Grant 
No. NA84AA-D-00011. 


Descriptors: *Comprehensive planning, *Manage- 
ment planning, *Puget Sound, *Water policy, 
*Water pollution control, *Water quality manage- 
ment, Washington. 


In estuarine water quality planning, the goal-di- 
rected, comprehensive, synoptic approach implicit 
in many water quality planning models must adapt 
to strategic policy making. Agenda setting is fun- 
damental due to a multiplicity of difficult-to-re- 
solve water quality problems which typically com- 
pete for scarce resources and for decision makers’ 
attention. Synoptic planning models place empha- 
sis on comprehensive analysis as a means to prob- 
lem identification and resolution, while strategic 
policy making relies instead on interactions among 
key actors to develop an organization’s agenda. 
The agenda-building process will reflect the bal- 
ance achieved between the two. In the Puget 
Sound region of Washington State, the Puget 
Sound Water Quality Authority has had agenda 
building as its primary mission. The consensus 
planning approach it has utilized has led to a plan 
with a high degree of popular support, though 
achieved in some cases through the abandonment 
of highly divisive issues. The Authority has 
become increasingly proactive however as it has 
moved from consolidating gains made in other 
state and federal water quality programs on behalf 
of Puget Sound to developing new initiatives 
aimed at water quality problems little addressed in 
the past. A variety of influences, generally consist- 
ent with behavioral theories of the dynamics of 
agenda building, have determined the management 
program now being promoted by the Authority. 
Although social conflict has been less of a factor 
than has been portrayed in the literature, recent 
events suggest that the consensus strategy pursued 
by the Authority may be leaving it vulnerable to 
attack from industry groups previously not heard 
from as the plan has developed. (Author’s abstract) 
W90-11831 


SOIL CLEAN UP BY IN-SITU AERATION. IV. 
ANISOTROPIC PERMEABILITIES. 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

R. D. Mutch, and D. J. Wilson. 

Separation Science and Technology SSTEDS, 
Vol. 25, No. 1/2, p 1-29, 1990. 16 fig, 7 tab, 18 ref. 


Descriptors: *Cleanup, *Hydrocarbons, *Perme- 
ability, *Soil aeration, *Soil gases, *Soil porosity, 
*Water pollution treatment, Anisotropy, Piezo- 
meters, Soil treatment. 


The method for determining the ratio of the verti- 
cal and horizontal permeabilities of soils requires 
measurement of the gas flow rate in a vacuum well 
and the soil gas pressure at a suitably chosen point 
in the vicinity of the well. Soil gas pressures in the 
vicinity of a vacuum well in an anisotropic medium 
are calculated theoretically by using the method of 
images to construct a solution to Laplace’s equa- 
tion which satisfies the appropriate boundary con- 
ditions. A relaxation method is presented for deter- 
mining soil gas pressure distributions when the 
permeability is both anisotropic and a function of 
position. Piezometer measurements in the vicinity 
of a vacuum well permit the location of strata of 
differing permeabilities. (Author’s abstract) 
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W90-11832 


GENETIC ENGINEERING APPROACH TO 
TOXIC WASTE MANAGEMENT: CASE STUDY 
FOR ORGANOPHOSPHATE WASTE TREAT- 
MENT. 

Maryland Univ. Baltimore County, Catonsville. 
Dept. of Chemical and Biochemical Engineering. 
For primary bibliographic entry see Field 5D. 
W90-11833 


CARBON FLUX DYNAMICS IN A SHALLOW 
EUTROPHIC ESTUARY. 

Rostock Univ. (German D.R.). Dept. of Biology. 
For primary bibliographic entry see Field 2L. 
W90-11893 


PROTOZOANS AS A COMPONENT OF BIO- 
LOGICAL MONITORING OF THE BALTIC 
SEA. 

Akademiya Nauk Latviiskoi SSR, Salaspils. Inst. of 
Biology. 

For primary bibliographic entry see Field 5A. 
W90-11896 


ANTHROPOGENIC INFLUENCES AND MAN- 
AGEMENT OF ESTUARIES, 

Rijksinstituut voor Natuurbeheer, Leersum (Neth- 
erlands). 

For primary bibliographic entry see Field 4C. 
W90-11903 


ECOSYSTEM MANAGEMENT IN ESTUARIES: 
COSTS AND BENEFITS. 

Rostock Univ. (German D.R.). Dept. of Biology. 
U. Vietinghoff, H. Puta, H. Klapper, M. Stender, 
and M. L. Hubert. 

Limnologica LMNOA8, Vol. 20, No. 1, p 157-163, 
April 1990. 13 fig, 1 tab, 14 ref. 


Descriptors: *Cost-benefit analysis, *Eutrophica- 
tion, *Model studies, *Restoration, *Water quality 
management, Decision making. 


The improvement of the water quality of eutrophic 
water bodies is generally very costly. Therefore, 
the choice and timing of an adequate restoration 
method is a difficult task. Among the list of man- 
agement techniques for restoration methods for 
eutrophic estuarine waters are: control of nutrient 
import; dredging; financial planning; self-purifica- 
tion capability; shoreland protection; biomanipula- 
tion; and biotic harvesting. All elementary process- 
es of restoration are expressed in monetary terms. 
Two computer based models were used to assist in 
the difficult decision process. The ecological proc- 
esses were quantitatively described by mathemati- 
cal models. The restoration method showing the 
best ecological results connected with a minimum 
of costs can be demonstrated using applied scenar- 
io analysis and optimization techniques (variable 
metric method). (Author’s abstract) 

W90-11904 


DEGRADATION AND RESTORATION OF THE 
PUCK BAY (A PROJEKT). 

Gdansk Univ. (Poland). Dept. of Plant Ecology 
and Nature Protection. 

P. Ciszewski, and E. Styczynska-Jurewicz. 
Limnologica LMNOA8, Vol. 20, No. 1, p 191-194, 
April 1990. 2 fig, 2 tab, 13 ref. 


Descriptors: *Bays, *Coastal lagoons, *Planning, 
*Resources management, *Water pollution treat- 
ment, *Wetland restoration, Baltic Sea, Poland. 


The Puck Bay is a lagoon situated in the western 
part of the Gulf of Gdansk and is separated from 
the Baltic Sea by the Hel Peninsula and an under- 
water sandy barrier. The main source of pollution 
of the bay is untreated municipal sewage with 
agricultural and industrial runoffs also playing a 
role. Restoration of Puck Bay will be a three 
staged project. The first stage will consist of an 
analysis the biological and chemical state of the 
ecosystem. This will include the amount and type 





of pollutants, nutrients, and heavy metals in the 
water as well as the macrobenthos, zooplankton, 
nig og trophic conditions, and macro- 
fauna. In the 2nd stage a hydrographic analysis of 
the bay and adjacent water of the Gulf of Gdansk 
will be conducted to examine the water exchange 
between the two bodies and the environmental 
configuration. The 3rd stage will be the key to 
restoration, with work concentrated on improving 
the exchange of water between the two bodies of 
water. Activities like draining in key localities 
and/or sucking of the sediment are under consider- 
ation. The exact methods of improvement will 
depend on the findings of the 2nd stage. (Marks- 


PTT) 
W90-11906 


TREATMENT CHANGES AT EAST BAY MU- 
NICIPAL UTILITY DISTRICT TO CONTROL 
DISINFECTION BY-PRODUCTS. 

East Bay Municipal Utility District, Oakland, CA. 
For primary bibliographic entry see Field 5F. 
W90-11929 


PERMANENT US-MEXICO BORDER ENVI- 
RONMENTAL HEALTH COMMISSION. 
American Medical Association, Chicago, IL. 
JAMA: Journal of the American Medical Associa- 
tion JAMAAP, Vol. 263, No. 24, p 3319-3321, 
June 27, 1990. 3 ref. 


Descriptors: *Environmental policy, *Impaired 
water quality, *International commissions, *Legal 
aspects, *Mexico, *Public health, *United States, 
American Medical Association, Environmental ef- 
fects, Environmental health, Health aspects, Inter- 
national Boundary and Water Commiss, Water 
quality. 


The United States and Mexico share a 3200-km- 
long border that harbors 14 pairs of cities (28 in 
all). According to the 1980 census, 7.5 million 
persons live in these cities. Squalid environmental 
conditions exist along this border. Some attempts 
have been made to improve the environmental 
pollution and causes of human disease, beginning 
with establishment of the International Boundary 
and Water Commission in 1889. Nevertheless, un- 
controlled air and water pollution and lack of 
disease vector control is seriously affecting human 
health and future economic vitality. Resolution 109 
(from the American Medical Association 1988 
Annual Meeting), calls for the American Medical 
Association to urge the U.S. Congress to establish 
and support a permanent U.S.-Mexico border envi- 
ronmental health commission and to assist Mexico 
and the U.S. in developing programs designed to 
address substandard environmental health in com- 
munities on both sides of the U.S.-Mexico border. 
The Council on Scientific Affairs recommends that 
the American Medical Association (1) urge Con- 
gress to fund and support Public Law 100-465 
adequately; this law gives responsibility for the 
environment to the International Boundary and 
Water Commission; (2) urge the International 
Boundary and Water Commission to give priority 
the environmental and public health degradation 
along the border; and (3) urge the EPA and its 
Mexican counterpart to maintain adequate person- 
nel at the border so prevailing conditions can be 
evaluated in a more timely and adequate manner. 
A permanent U.S.-Mexico border environmental 
health commission is essential to deal with this 
major threat to the health of both nations. (Mertz- 


W90-11940 


NATURAL BATHING BEACHES: SANITARY 
SURVEY ADDRESSES PUBLIC HEALTH CON- 


CERNS. 

Hanover Township Health Dept., Whippany, NJ. 
G. N. Van Orden. 

Journal of Environmental Health JEVHAH, Vol. 
52, No. 6, p 348-350, May/June 1990. 12 ref. 


Descriptors: *Beaches, *Public health, *Recrea- 
tion, *Surveys, *Swimming, Baseline studies, 
Beach contamination, Human diseases, Impaired 
water quality, Sanitary surveys, Water pollution, 
Water quality. 


WATER RESOURCES PLANNING—Field 6 


Natural bathing beaches serve as a major source of 
recreation throughout the United States. Their po- 
tential for disease transmission via water contact 
and/or ingestion is a public health concern, how- 
ever. Sanitary surveys are conducted in an effort 
to determine surface water quality and to evaluate 
existing sources of contamination. The sanitary 
survey should be designed to collect sufficient data 
(historical, physical, chemical and biological) to 
allow a qualified investigator to fully understand 
the system and evaluate the potential for disease 
causation. Corrective action should be taken on 
sources of contamination that are found to signifi- 
cantly impact surface water quality. The action 
taken should be specific toward the source and 
engineered to the level of technology needed to 
ensure both present and future compliance with 
water quality standards. More research is needed 
concerning bacteria: indicators and disease causa- 
tion. Correlations between the presence of an indi- 
cator and the presence of disease-causing agents or 
incidence of disease are needed to determine the 
risk associated with swimming at a bathing beach. 
(Mertz- 

W90-11948 


-— OF A FLOATABLE ACTION 
Environmental Protection Agency, New York. 
Region II. 

R. L. Caspe, and P. J. Molinari. 

Water Environment & Technology WAETEJ, 
Vol. 2, No. 6, p 36-39, June 1990. 1 fig, 2 tab. 


Descriptors: *Assessments, *Beaches, *Cleanup, 
*Shores, *Water pollution, Governmental interre- 
lations, New Jersey, New York, Public health, 
State jurisdiction. 


Significant amounts of floating debris, such as 
wood, plastics, paper, and medical wastes, washed 
up on the ocean beaches of New Jersey and the 
southern shore of Long Island, New York, in the 
summers of 1987 and 1988. An interagency work- 
coup of local, state, and federal agencies was 
formed in August 1988 to develop a floatables 
action plan to mitigate the floatables problem. 
During the winter, the Floatables Action Plan was 
adopted for use from May through September 
1989. The plan consisted of four key elements: 
surveillance, regular cleanups following moon 
tides and storms, non-routine cleanups, and a com- 
munications network to facilitate the use of avail- 
able resources. The plan played an integral role in 
preventing the repeat of the large number of beach 
closures that occurred during the summers of 1987 
and 1988, and in keeping the beaches clean of 
floating debris; however, this plan and other clean- 
up programs are all stopgap measures until long- 
term solutions can be instituted to correct the 
sources of the problem. (Stoehr-PTT) 
W90-11970 


RISK ASSESSMENT IN MANAGING INFEC- 
TIOUS WASTES. 
La Moreaux (P.E.) and Associates, Inc., Tuscaloo- 


sa, AL. 
For primary bibliographic entry see Field SE. 
W90-11971 


MANAGEMENT OF A_ LIQUID-WASTE- 
HAULER CONTROL PROGRAM. 

Colorado Springs Wastewater Div., CO. 

For primary bibliographic entry see Field 5D. 
W90-11973 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


APPLICATION OF A COMPUTER-BASED 
SYSTEM IN THE DEVELOPMENT OF OBJEC- 
TIVE RIVER MAINTENANCE, 

J. Fitzsimons, and A. J. Pimperton. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
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Techniques Of Planning—Group 6A 


154-162, April 1990. 4 fig, 2 tab, 9 ref, append. 


Descriptors: *Computer programs, *Maintenance, 
*River training, *Water resources management, 
Computers, Cost-benefit analysis, Databases, 
Dredging, Information exchange, Maintenance 
costs, Weed control. 


During recent years the need for more objective 
ways of planning river maintenance work has been 
highlighted by: (a) a greater emphasis on justifying 
budgets, (b) the requirement to provide ‘levels of 
service’ indicators, and (c) growing conservationist 
concerns. This has prompted the development of a 
computer system within the Severn Trent Author- 
ity (STWA), known as the Rivers Information and 
Maintenance System (RIMS). This system allows 
engineers who are responsible for the maintenance 
of about 3500 kilometers of main river in the 
STWA area to assess the costs, benefits, and ulti- 
mately the environmental impact, of carrying out 
such works as dredging, tree work, and weed 
control. RIMS requires further work in the areas 
of flood plain mapping, the value of conservation, 
and the effects of urban flooding. (Davis-PTT) 
W90-10539 


STORMWATER MASTER PLANNING IN 
URBAN COASTAL AREAS: THE VIRGINIA 
BEACH MASTER PLAN. 

Camp, Dresser and McKee, Inc., Annandale, VA. 
J. A. Aldrich, K. A. Cave, J. E. Swanson, and J. P. 
Hartigan. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 359-368, 4 fig. 


Descriptors: *Coastal waters, *Storm runoff, 
*Storm water, *Urban planning, *Urban runoff, 
*Virginia Beach, *Water pollution control, *Water 
resources management, *Wetlands, Community de- 
velopment, Costs, Drainage, Model studies, Urban- 
ization, Virginia, Water quality control, Water 
quality management. 


The Virginia Beach stormwater management study 
produced a comprehensive stormwater master plan 
for a rapidly growing urban coastal community. 
The study developed conceptual designs of $18 
million in stormwater management facilities and 
identified cost-effective nonstructural stormwater 
management controls which will provide adequate 
drainage under the City’s ultimate development 
plan. About $12 million of known cost savings 
were achieved by eliminating and/or downsizing 
previously proposed drainage improvements. The 
EPA Stormwater Management Model 
(SWMM) accurately simulated many unique hy- 
drologic/hydraulic phenomena found in coastal 
areas, including severe backwater, interconnected 
drainageways, wetland regions, flow reversals, and 
tidal boundary conditions. Therefore, SWMM fa- 
cilitated identification of innovative and cost-effec- 
tive solutions to drainage problems. The water 
quality impacts and benefits of drainage controls 
were an important evaluation criteria of the storm- 
water master plan. Urbanization is degrading water 
quality in Virginia Beach, including the qualuity of 
water supply reservoirs. A program of best man- 
agement practices for nonpoint pollution conttrol 
coupled with facilities for drainage control where 
possible will reduce nonpoint pollutoin loading 
rates about 15% Citywide. (See also W90-10584) 
(Lantz-PTT) 
W90-10611 


URBAN STORMWATER RETROFIT ASSESS- 
MENT AND PLANNING METHOD. 

S. R. Martin. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 369-381, 1 fig, 12 ref. 


Descriptors: *Coastal waters, *Storm runoff, 
*Storm water, *Urban runoff, *Water pollution 
control, *Water resources management, *Water- 
shed management, Baltimore, District of Colum- 





Field 6—WATER RESOURCES PLANNING 


Group 6A—Techniques Of Planning 


bia, Erosion, Flow velocity, Management plan- 
ning, Maryland, Water quality management. 


A six step method was developed to help govern- 
ment watershed planners and managers in the Bal- 
timore/Washington DC metropolitan area to: (1) 
assess the pollutant potential of runoff from exist- 
ing urban development; (2) screen for feasible con- 
trol measures; and (3) develop and implement ret- 
rofit management strategies. The user first divides 
the jurisdiction into watersheds and ranks them by 
priority. Steps 2 through 5 focus on smaller drain- 
age areas called ‘analysis areas’ in a single priority 
watershed. These steps define the analysis area 
characteristics; pollution potential; initial rank by 
order of concern; site conditions and opportunities; 
and retrofit management strategies. The manage- 
ment practices are divided into three general con- 
trol categories: (1) source; (2) erosion; (3) storm- 
water runoff. Step 6 assembles and implements a 
retrofit plan for each priority watershed addressing 
stormwater pollution, runoff velocity, and/or 
runoff volume. The results can be integrated into 
local, state, and federal water quality management 
programs. The method can also be applied as part 
of a comprehensive watershed management proc- 
ess and provides a rational approach for setting 
implementation priorities with limited funding. 
(See also W90-10584) (Lantz-PTT) 
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RAPID ASSESSMENT OF COASTAL ZONE 
MANAGEMENT REQUIREMENTS: A CASE- 
STUDY FROM THE ARABIAN GULF. 

York Univ. (England). Dept. of Biology. 

A. R. G. Price. 

Ocean & Shoreline Management OSMAE6, Vol. 
13, No. 1, p 1-19, 1990. 3 fig, 3 tab, 39 ref, append. 


Descriptors: *Case studies, *Coastal zone manage- 
ment, *Data interpretation, *Management plan- 
ning, *Marine resources, *Persian Gulf, Assess- 
ments, Coastal waters, Computers, Data storage 
and retrieval, Databases, Resources management, 
Saudi Arabia, Statistical methods. 


A simple, rapid method for preliminary assessment 
of coastal zone management requirements is de- 
scribed, based on semi-quantitative (ranked) data 
on coastal resources, uses and environmental im- 
pacts. The method is illustrated using results from 
a recent assessment of the Saudi Arabian Gulf 
coastal zone. A computer database and statistics 
program are used to manipulate and analyze the 
data. The following database outputs and analyses 
are of particular value in coastal management: first, 
a summary of data to indicate the overall state of 
the coastal environment; second, identification and 
assessment of major areas of concentrated re- 
sources, and of heavy uses/impacts; third, areas in 
which concentrated resources overlap with heavy 
uses/impacts to denote principal conflict areas, and 
hence where management may be needed most 
urgently; fourth, grouping of sites according to 
environmental conditions using cluster analysis, a 
useful aid if selecting representative sites for a 
protected area system; and fifth, associations be- 
tween environmental variables by means of corre- 
lation. The approach described is most effective 
when combined with more detailed coastal zone 
management studies. (Author’s abstract) 
W90-10744 


ALGORITHM FOR RELIABILITY-BASED OP- 
TIMAL DESIGN OF WATER NETWORKS. 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Industrial Engineering and Management. 

O. Fujiwara, and A. U. De Silva. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 575-587, 1990. 1 fig, 5 
tab, 17 ref. 


Descriptors: *Algorithms, *Mathematical analysis, 
*Model studies, *Network design, *Water distribu- 
tion. Hydraulic equations, Optimization. 


A heuristic method is proposed to obtain a least- 
cost water distribution network design with a 
given reliability. The method first attempts an opti- 
mal design using a model without the consider- 
ation of reliability. The reliability of the obtained 


network design is then assessed. Finally an itera- 
tive feedback procedure is employed, moving be- 
tween two models, which improves the reliability 
with a small increase in cost. Reliability is meas- 
ured as the complement of the ratio of the expect- 
ed minimum total shortfall in flow to the total 
demand, and the maximum total flow supplied 
under a link failure is computed by a network flow 
analysis. The reliability is improved by increasing 
link flows (or link capacities) along a longest path 
from the source node, in such a way that reliability 
increment is achieved with a small cost increment. 
The new link flows are used to find the new 
optimal pipe sizes. The iterative procedure contin- 
ues until a satisfactory reliability is obtained. (Au- 
thor’s abstract) 

W90-10769 


REORGANIZATION 
TION SYSTEM. 
Roorkee Univ. (India). Dept. of Civil Engineering. 
P. K. Swamee, and A. K. Sharma. 

Journal of Environmental Engineering (ASCE) 
JOEEDU, Vol. 116, No. 3, p 588-600, 1990. 1 fig, 1 
tab, 4 ref. 


OF WATER-DISTRIBU- 


Descriptors: *Model studies, *Network design, 
*Water distribution, Algorithms, Mathematical 
analysis, Mathematical equations, Pipelines, Pump- 
ing, Pumping plants, Water demand. 


Water-distribution systems require reorganization 
to derive increased water demand resulting from 
an increase in population through either increased 
population density or expansion into new internal 
areas. If the increased demand is marginal, then the 
improvement of pumping is generally sufficient. 
On the other hand, if the increase is substantial, 
one must provide parallel pipelines, lay new pipe- 
lines, increase the pumping capacity of the existing 
pumping plants, and/or provide new pumping sta- 
tions. This process is called reorganization of an 
existing water-distribution system. No attempt has 
been made so far to solve this problem in its 
original form. Attempts, however, remained con- 
fined to providing parallel pipelines and increasing 
the pumping capacity of a modified branched con- 
figuration. Presented herein is a criteria for utiliza- 
tion of an existing water-distribution system by 
improved pumping for catering the increased 
demand. An algorithm has also been developed to 
reorganize a water-distribution network. This algo- 
rithm can be summarized in the following steps: (1) 
Compute nodal water demand; (2) Assume initial 
pipe-ling diameters and input-point pumping heads 
for starting the algorithm; (3) Analyze the network 
by solving nodal and loop equations with the 
Hardy-Cross method to yield pipe flows, nodal 
heads, and input point discharges; (4) Find the 
approximate diameters of new pipe lings; (5) Syn- 
thesize the network via linear programming, to 
yield the new pipe diameters and the input-point 
pumping heads; (6) Repeat steps 3-6 until two 
successive solutions are close. With an assumed 
terminal head of 10 m, the algorithm predicted the 
resulting parallel and new pipe-link diameters, 
input-point pumping heads, and their correspond- 
ing discharges. The CPU time for the design was 
88 s on a DEC 2050 system. (Author’s abstract) 
W90-10770 


DEVELOPMENT OF GUIDELINES FOR MAN- 
AGING FLORIDA’S FORESTED WETLANDS. 
Florida State Dept. of Agriculture and Consumer 
Services, Tallahassee. Div. of Forestry. 

J. L. Vowell, and R. J. Olszewski. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, aie Maryland. 1989. p 551-555, 1 
tab, 2 ref. 


Descriptors: *Classification, *Environmental pro- 
tection, *Florida, *Forest watersheds, *Forested 
wetlands, *Project planning, *Water resources 
management, *Wetlands, Cypress swamps, Ecosys- 
tems, Flood plains, Hardwood, Minerals, Organic 
matter, Peat bogs, Surface water. 


A multiple-use management concept was utilized 
to develop guidelines for managing forested wet- 
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lands in Florida. These guidelines were designed to 
compliment Florida’s Silvicultural Best Manage- 
ment Practices and provide protection for impor- 
tant wetland functions and values. Forested wet- 
land types were classified according to presence of 
organic or mineral soil and the occurrence of flow- 
ing or nonflowing surface water. Wetland types 
include flood plain and branch bottom hardwoods 
as well as cypress, muck and peat swamps. A 
classification key was developed including detailed 
wetland descriptions and graphic illustrations. Spe- 
cific guidelines for management within the wetland 
types focuses on harvesting/regeneration options, 
access systems, stream protection and wildlife 
habitat. The Management Guidelines for Forested 
Wetlands in Florida were developed to assist Flori- 
da landowners in the management of forested wet- 
lands, and to help perpetuate these important eco- 
systems through utilization and conservation of 
wetland functions and values. (See also W90- 
10912) (Lantz-PTT) 

W90-10963 


QUANTITATIVE RISK ASSESSMENT AS A 
DECISION TOOL FOR HAZARDOUS WASTE 
MANAGEMENT. 

Environmental Resources Management, 
Exton, PA. 

For primary bibliographic entry see Field 5G. 
W90-10978 


Inc., 


LAKE MOREY DIAGNOSTIC-FEASIBILITY 
STUDY. 
Vermont Dept. of Water Resources and Environ- 
mental Engineering, Montpelier. Water Quality 
Div. 

For primary bibliographic entry see Field 5G. 
W90-11067 


EAST LAKE WAUSHACUM DIAGNOSTIC/ 
FEASIBILITY STUDY, APRIL 1980-MARCH 
1981. 

Massachusetts Dept. of Environmental Quality En- 
gineering, Westborough. Div. of Water Pollution 
Control. 

For primary bibliographic entry see Field 5G. 
W90-11069 


URBAN LAKES DIAGNOSTIC/FEASIBILITY 
STUDY. 

New Hampshire Water Supply and Pollution Con- 
trol Commission, Concord. 

For primary bibliographic entry see Field 5G. 
W90-11071 


LONG-TERM MANAGEMENT STRATEGY 
FOR DREDGED MATERIAL DISPOSAL FOR 
THE NAVAL WEAPONS STATION, YORK- 
TOWN, YORKTOWN, VIRGINIA; NAVAL 
SUPPLY CENTER, CHEATHAM ANNEX, WIL- 
LIAMSBURG, VIRGINIA; AND NAVAL AM- 
PHIBIOUS BASE, LITTLE CREEK, NORFOLK, 
VIRGINIA. PHASE I: EVALUATION OF EX- 
ISTING MANAGEMENT OPTIONS AND 
DATA, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field SE. 
W90-11072 


SMALL-SCALE IRRIGATION SYSTEMS IN 
MOROCCO: PRESENT STATUS AND SOME 
RESEARCH ISSUES. 

Institut Agronomique et Veterinaire Hassan II, 
Rabat (Morocco). 

For primary bibliographic entry see Field 3F. 
W90-11297 


RESEARCH PRIORITIES TO IMPROVE IRRI- 
GATION TECHNOLOGY. 

For primary bibliographic entry see Field 3F. 
W90-11420 





BUILDING A NEW GENERATION OF HY- 
a ON THE STRENGTHS OF THE 


PAST. 
For primary bibliographic entry see Field 2A. 
W90-11451 


PLANNING OF WATER RESOURCES SYSTEM 
MANAGEMENT. 

Soyuzgiprovodkhoz Inst., Moscow (USSR). 

V. S. Altounin, and L. N. Kartvelishvili. 

Water Resources Journal, No. 162, p 25-27, Sep- 
tember 1989. 1 tab, 6 ref. 


Descriptors: *Management planning, *Water re- 
sources management, *Watershed management, 
Model studies, Project planning, Runoff. 


Planning of water resources management can be 
subdivided into three areas: advanced, long-term, 
and short-term planning. A brief description is 
provided of long-term and short-term planning for 
management of water resource systems and recom- 
mendations on how to solve associated problems in 
the following areas: (1) modeling of the actual 
influence on the systems reservoirs; (2) evaluation 
of the river runoff regulation; (3) long and short 
term planning of water distribution among users; 
(4) calculations of the steady, and the variable flow 
within reach of the system. Solutions to individual 
problems are directly related to solving the group 
problem. This paper proposes a complex approach 
to handling the problems associated with water 
systems management based on informational ties 
between the respective problems. Such an ap- 
proach is especially evident where sophisticated 
methods for overcoming multi-dimensionality of 
water systems exist. (Lantz-PTT) 

W90-11812 
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DEFINING THE TOTAL ECONOMIC VALUE 
OF A NATURAL ENVIRONMENT: THE CASE 
OF MASONBORO ISLAND. 

R. A. Finch, and J. C. Bergstrom. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 801-809, 2 fig, 20 ref. 


Descriptors: *Coastal waters, *Decision making, 
*Economic evaluation, *Environmental protec- 
tion, *Masonboro Island, Barrier islands, Econom- 
ic aspects, North Carolina, Public policy. 


Using the public acquisition efforts of Masonboro 
Island as a case example, the paper discusses the 
problems of measuring the total economic value of 
a natural environment, and whether this concept is 
always considered in policy decisions to preserve 
these environments. Since it appears that Mason- 
boro Island will someday be in the public domain, 
a conceptual framework of total economic value is 
developed which includes both the use and non- 
use values associated with a natural resource. In- 
cluded are descriptions of the Contingent Valu- 
ation Method (CVM), Travel Cost Method (TCM) 
and the Market Valuation Technique (MVT) 
which are all used to address marketing techniques 
for measuring total economic value. CVM prob- 
ably has the greatest potential for measuring the 
total economic value of Masonboro Island. Addi- 
tional research and funding are considered essential 
to address these concerns. (See also W90-10584) 


HEDONIC STUDY OF THE EFFECTS OF ERO- 
SION CONTROL AND DRAINAGE ON FARM- 
LAND VALUES. 

North Carolina State Univ. at Raieigh. 

R. Palmquist, and L. Danielson. 

American Journal of Agricultural Economics, Vol. 
71, No. 1, February 1989, p 55-62, 2 tab, 20 ref. 


Descriptors: *Cultivated lands, *Drainage, *Eco- 
nomic aspects, *Erosion control, *Land appraisals, 
North Carolina, Policy making, Social aspects, Soil 
erosion, Soil properties. 
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Hedonic techniques were applied cross-sectional 
data from a survey of North Carolina land sales 
from October 1, 1979 to March 31, 1980 with 252 
usable observations. Data were collected on the 
characteristics of the land as well as the buyer and 
the seller. Each tract was rated for erosivity and 
drainage according to a USDA/North Carolina 
State University study. The functional form of the 
Hedonic equation was selected by applying Box- 
Cox techniques. It was found that soil that is wet 
enough to require drainage causes about a 25% 
reduction in land prices. Susceptibility to erosion 
and poor soil quality both reduce land values. The 
tobacco quota pc can the value of 
the land. The Hedonic equation performed well, 
individual farmland owners can gain information 
from such studies. Hedonic studies could also be of 
use to policy makers. The author notes that where 
widespread economic policies are in effect this 
type of analysis provides oniy an upper bound for 
land values. (King-PTT) 

W90-10703 





METHOD FOR INTEGRATING WETLANDS 
MANAGEMENT AND LAND DEVELOPMENT. 
S. R. Martin. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 281-286, 1 ref. 


Descriptors: *Land use, *Project planning, *Water 
resources management, *Wetlands, Environmental 
impact statement, Management planning, Urban- 
ization. 


The 1972 Federal Water Pollution Control Act 
Amendments and, the later Clean Water Act legis- 
lation have directly affected the nation’s land de- 
velopment process. A method is presented that 
successfully integrates the management of wet- 
lands and other environmental issues into the land 
development process. The method consists of four 
parts: (1) assessment of environmental conditions; 
(2) development of a management strategy; (3) 
design of environmental management components; 
and (4) implementation. The environmental assess- 
ment or audit is performed on a development site 
to document historic, present, and future environ- 
mental conditions. This part includes identification, 
delineation, and assessment of wetlands on the site. 
In part two, the proposed development is com- 
pared to the site’s environmental conditions. De- 
velopment constraints are presented and environ- 
mental mitigation, control, retrofit, and restoration 
strategies developed. Results could include pro- 
tecting, mitigating for, or restoring wetlands. 
When the environmental management concepts are 
approved by permitting authorities, part three re- 
sults in detailed designs for construction and long- 
term management. Part four is the final stage in 
which these designs are implemented. (See also 
W90-10912) (Lantz-PTT) 

W90-10937 


WOODLOCH SPRINGS: WORKING TOGETH- 
ER FOR WETLAND-SENSITIVE PLANNING. 
SMC Martin, Inc., Valley Forge, PA. 

S. S. Brown. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 287-290. 


Descriptors: *Land use, *Pennsylvania, *Project 
planning, *Water resources management, *Wet- 
lands, *Woodloch Springs, Golf courses, Hemlock 
trees, Mosses, Swamps, Water conservation. 


Woodloch Springs is a 436 acre tract in the 
Pocono Mountains of northeast Pennsylvania. Ap- 
proximately 50 acres are forested wetlands which 
include a centrally located hemlock-sphagnum 
swamp and branching headwater reaches of a high 
quality stream. Wetlands on this site are represent- 
ative of important habitats that in the past have 
been threatened by careless development. Minimiz- 
ing wetland impacts was a key element in the 
design of a championship golf course and a resi- 
dential community planned for Woodloch Springs. 
Wetland features were incorporated into the 
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design of the golf course and used as natural open 
space areas around housing. (See also W90-10912) 
(Author’s abstract) 

90-10938 


pe PRESERVATION - PAR FOR THE 


Hurdzan | Design Group, Columbus, OH. 
For primary bibliographic entry see Field 4C. 
W90-10944 


APPLICATION OF WETLAND VALUATION 
TECHNIQUES: EXAMPLES FROM GREAT 
LAKES COASTAL WETLANDS. 

Michigan Univ., Ann Arbor. School of Natural 
Resources. 

G. S. Amacher, R. J. Brazee, J. W. Bulkley, and R. 
A. Moll. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-112319/ 
AS. Price codes: A03 in paper copy, A01 in micro- 
fiche. Michigan Institute of Water Research, E. 
Lansing, Technical Report No. 88-G1569-02, April 
1989. 48p, 4 fig, 10 tab, 52 ref, 8 append. USGS 
Contract No. 14-08-0001-G1569. USGS Project 
G1569-02. 


Descriptors: *Economic evaluation, *Market 
value, *Michigan, *Wetland valuation, Coastal 
wetlands, Data collections, Great Lakes, Lake St 
Clair, Saginaw Bay. 


Proper wetland valuation procedures have not 
been applied in the past to Michigan’s coastal 
wetlands. Previous valuation studies fail to value 
individual wetland ecological functions and use 
improper techniques to derive wetland values. The 
results of previous studies hence undervalue Michi- 
gan wetlands. The report used existing Michigan 
wetland data and proper economic methods to 
illustrate the utilization of proper economic meth- 
ods to value recreational fishing, commercial fish- 
ing, and real estate benefits for Lake St. Clair and 
Saginaw Bay wetlands. Wetland values calculated 
in this report are an improvement over previous 
work, but additional data collection is required to 
develop even more accurate values. Required 
modifications of existing market and nonmarket 
valuation procedures are discussed to improve 
future more detailed applications. (USGS) 
W90-11231 


FARMERS’ PERCEPTIONS AND USE OF SOIL 
AND WATER CONSERVATION TECHNOL- 
OGIES. 


Mississippi State Univ., Mississippi State. Social 
Science Research Center. 

B. J. Anderson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-191479/ 
AS. Price codes: A04 in paper copy, A01 in micro- 
fiche. Mississippi Water Resources Research Insti- 
tute, Mississippi State, Technical Completion 
Report, March 1988. 58p, 165 tab, 65 ref. USGS 
Project G1431-07. 


Descriptors: *Attitudes, *Erosion control, *Missis- 
sippi, *Soil conservation, *Water conservation, 
*Water quality, Economic aspects, Social aspects. 


Technologies to control soil erosion effectively 
have existed for several decades but many produc- 
ers have not adopted needed conservation behav- 
iors. The primary objective of this study was to 
examine the social and economic factors that affect 
farmers’ perceptions and use of soil and water 
conservation practices. Such factors may facilitate 
or hinder effective soil conservation practices. The 
data used for this analysis were collected through 
telephone interviews with a systematic random 
sample of 618 Mississippi farm operators. Analysis 
indicated the existence of an inverse relationship 
between the perceived severity of soil erosion and 
water quality problems, and the proximity of the 
problems to the geographical location of the 
farmer. Better educated farmers, farmers who op- 
erated larger farms, farmers who had developed 
approved soil conservation plans, and farmers who 
expressed higher levels of perceived severity of on- 
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farm soil erosion problems tended to report greater 
use of soil conservation practices. The results sug- 
gest that farmers differ widely in terms of their 
perceptions of soil erosion and water quality prob- 
lems, their attitudes towards soil conservation poli- 
cies, and their conservation behavior. The findings 
suggest the need for improved targeting of pro- 
grams and policies to meet the needs of specific 
subgroups of farm operators. (USGS) 
90-11256 


PUBLIC INTERVENTION IN FARMER-MAN- 
AGED IRRIGATION SYSTEMS. 

For primary bibliographic entry see Field 3F. 
W90-11289 


EVALUATION OF NIA’S PARTICIPATORY 
COMMUNAL PROGRAM. 

Institute of Philippine Culture, Quezon City. 

For primary bibliographic entry see Field 3F. 
W90-11293 


ASSESSMENT OF WASTE HEAT UTILIZA- 
TION TECHNOLOGIES: OVERVIEW. 
Pennsylvania Univ., Philadelphia. 

J. D. Keenan, and R. N. Amundsen. 

Journal of Environmental Systems JEVSBH, Vol. 
19, No. 2, p 95-114, 1990. 2 fig, 1 tab, 49 ref. 


Descriptors: *Economic feasibility, *Powerplants, 
*Recycling, *Reuse, *Waste heat, *Water re- 
sources management, Aquaculture, Greenhouses, 
Heated water, Legal aspects, Livestock, Mathe- 
matical models, Thermal pollution, Wastewater 
treatment. 


Thermal effluent from power plants can be used to 
provide warmth for fish, livestock, biomass crops, 
greenhouses and wastewater treatment. Some of 
these applications have been commercially success- 
ful, but further progress is contingent upon attract- 
ing investment, adapting to power plant operations 
and resolving legal uncertainties. In this research, 
the crucial question of choosing which of these 
technologies are best suited for any particular 
power plant is considered. Given information on 
costs, climate and the waste heat source, carefully 
selected trial configurations can be simulated to 
find the optimal design for a specific site. A proce- 
dure based on the technique known as response 
surface methodology is outlined. (Author’s ab- 
stract) 

W90-11545 


ENHANCING INSTREAM FLOW BENEFITS 
IN AN ERA OF WATER MARKETING. 

Arizona Univ., Tucson. Dept. of Agricultural Eco- 
nomics. 

B. G. Colby. 

Water Resources Research WRERAQ, Vol. 26, 
No. 6, p 1113-1120, June 1990. 25 ref. 


Descriptors: *Economic evaluation, *Instream 
flow, *Instream water use, *Public policy, *Re- 
source management, *Water law, *Water rights, 
Competing use, Planning, Water use, Western 
states. 


Growing populations in the western United States 
demand water not only for residential use and to 
support urban development but also for recreation, 
water quality enhancement, improvement of fish 
and wildlife habitat and to preserve the aesthetics 
of riparian areas. Instream flows contribute sub- 
stantial economic benefits, and emerging pressure 
to reserve water instream comes at a time when 
markets are evolving to reallocate water among 
offstream uses such as agriculture, industry and 
municipal expansion. Current instream flow poli- 
cies in the western states were examined to deter- 
mined the economic values generated by stream 
flows. Instream values were argued to be high 
enough to compete in the market for water rights 
with offstream uses when important recreation 
sites and wildlife species are involved. Alterations 
to the western state’s policies are suggested to 
accommodate instream flow protection within the 
context of water marketing, with the objective of 
improving the efficiency of water allocation 


among instream and consumptive users. (Author’s 
abstract) 
W90-11640 


COMPREHENSIVE EVALUATION OF INFOR- 
MATION/EDUCATION PROGRAMS TO 
REDUCE RECREATION IMPACTS ON THE 
LOWER SALMON RIVER. 

Idaho Univ., Moscow. Dept. of Wildland Recrea- 
tion Management. 

C. H. Harris, W. J. McLaughlin, and D. K. 
Rawhouser. 

Journal of Environmental Management 
JEVMAW, Vol. 31, No. 1, p 19-28, July 1990. 2 
tab, 21 ref. 


Descriptors: *Education, *Evaluation, *Informa- 
tion exchange, *Lower Salmon River, *Public par- 
ticipation, *Water pollution prevention, Environ- 
mental protection, Management planning, Recrea- 
tion. 


A study evaluating an information/education pro- 
gram to reduce human waste and campfire impacts 
along a portion of the Lower Salmon River in 
Idaho is presented. A field experiment and cost 
effective analysis were conducted to evaluate the 
effectiveness of this impact reduction program. 
Significant statistical and managerial reductions in 
the number of impacts between control and treat- 
ment periods were not found. Use of the education 
program was slightly more cost-effective than 
maintenance in meeting management’s over-all ob- 
jectives. The program involved: (1) educating re- 
creationists about the problem posed by human 
waste in a pristine river corridor; (2) informing 
users about methods for reducing human waste 
impacts; and (3) distributing equipment to assist 
users in implementing methods of control. (Lantz- 


W90-11804 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


ECONOMIC INCENTIVES Bg CLEAR AND 
DRAIN POCOSIN WETLAN 

North Carolina State Univ., Ralejgh. Dept. of Eco- 
nomics. 

L. E. Danielson, L. K. Gantt, and R. E. 
Noffsinger. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 791-800, 3 tab, 22 ref. 


Descriptors: *Agriculture, *Coastal waters, *Eco- 
nomic aspects, *Land clearing, *Wetlands, Costs, 
Environmental protection, Federal jurisdiction, 
North Carolina, Public policy, Taxes. 


Over the years hundreds of thousands of acres of 
coastal North Carolina pocosin wetlands have 
been converted for the production of agricultural 
commodities. In recent years such conversion has 
become controversial because of increasing public 
values being attached to wetlands in their natural 
state. As a result, policies and programs of the 
federal government that stimulate such conversion 
are being evaluated. The results of an analysis of 
the effects of selected federal programs on the rate 
of return to clearing and draining pocosin wetlands 
for growing crops is included. Programs analyzed 
include agricultural price and income supports, 
capital gains exclusion, expending options for 
clearing and draining costs and investment tax 
credit. The results of the economic analysis sug- 
gests that the net present value of after-tax returns 
to clearing and draining Washington County poco- 
sins is increased by the provisions of the 1985 tax 
code and by the agricultural price and income 
support program. Of these programs, the tax provi- 
sions allowing for capital gains taxation and the 
expensing of drainage costs provide more incentive 
to clear and drain pocosins than do the price and 
income support programs. However, in general, 
the return to risk, overhead and the returns to land, 
labor and management from clearing and draining 
pocosins than do the price and income support 
programs. However, in general, the return to risk, 
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overhead and the returns to land, labor and man- 
agement from clearing and draining pocosins 
appear to be relatively low. Changes made by the 
1986 Tax Reform Act, including the elimination of 
capital gains exclusion and investment tax credit, 
reinforce this conclusion. (See also W90-10584) 
(Lantz-PTT) 

W90-10644 


INTERRUPTIBLE WATER MARKETS IN THE 
PACIFIC NORTHWEST. 

Idaho Univ., Moscow. Dept. of Agricultural Eco- 
nomics. 

J. Hamilton, N. Whittlesey, and P. Halverson. 
American Journal of Agricultural Economics, Vol. 
Mir No. 1, February 1989, p 65-75, 1 fig, 6 tab, 18 
ref. 


Descriptors: *Electric power costs, *Hydroelectric 
power, *Irrigation water, *Marketing, *Model 
studies, *Water allocation, Crop production, Snake 
River, Water use. 


The potential for shifting water from irrigation to 
hydropower during periods of low flow in the 
Snake river is analyzed. From 1928 to 1978, the 
annual flow in the Snake River varied from 7178 to 
16701 cubic feet per second(cps). Hydroelectric 
power producers can only count on the power 
generated from the 7,178 cps as reliable and firm. 
The value of firm power is 5.65 cents per Kilo- 
watt-hour(K WH) and the value of surplus power is 
only 2.77 cents per KWH. Diverting water to 
power generation from irrigation would increase 
the amount of firm or reliable power adding 2.88 
cents to the value of every KWH made firm. 
Water could be used for irrigation in most years, 
but would be used to firm up power generation in 
dry years. A model of crop growth and water use 
estimated farm responses and losses in farm income 
from restricted irrigation in dry years. The results 
indicate that the benefits from firming up hydro- 
electric power supplies are ten times greater than 
the projected losses in farm income. (King-PTT) 
W90-10704 


REALITY OF VALUING WETLANDS: THE 
CASE OF GREENOCK SWAMP, ONTARIO, 
CANADA. 

Ryerson Polytechnical Inst., 
Dept. of Applied Geography. 
For primary bibliographic entry see Field 2L. 
W90-10920 


Toronto (Ontario). 


JOULE-HEATED GLASS FURNACE PROCESS- 
ING OF A HIGHLY AQUEOUS HAZARDOUS 
WASTE STREAM. 

EG and G Mound Applied Technologies, Miamis- 
burg, OH. 

For primary bibliographic entry see Field 5D. 
W90-11090 


ECONOMIC ANALYSIS OF SLUDGE DISPOS- 
AL ALTERNATIVES. 

Environmental Protection Agency, Washington, 
DC. Office of the Assistant Administrator for 
Water. 

For primary bibliographic entry see Field SE. 
W90-11093 


COMPOST MARKETING AND ITS EFFECT 
ON OPERATING COSTS AT A 50 WET-TON- 
PER-DAY SLUDGE COMPOSTING FACILITY. 
E and A _ Environmental Consultants, Inc., 
Stoughton, MA. 

For primary bibliographic entry see Field SE. 
W90-11140 


DEFICIT IRRIGATION: I. 
FRAMEWORK. 

Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

For primary bibliographic entry see Field 3F. 
W90-11496 


ANALYTICAL 





DEFICIT IRRIGATION: II. OBSERVATIONS 
IN COLUMBIA BASIN. 

Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

For primary bibliographic entry see Field 3F. 
W90-11497 


CAPABILITY AND COST OF TREATMENT 
TECHNOLOGIES FOR SMALL SYSTEMS. 
Black and Veatch, Cincinnati, OH. 

For primary bibliographic entry see Field 5F. 
W90-11502 


SLOW SAND FILTRATION: DESIGN, OPER- 


ATION, AND MAINTENANCE. 

International Reference Centre for Community 
beter Supply and Sanitation, The Hague (Nether- 
lands, 


For primary bibliographic entry see Field 5F. 
W90-11503 


EVALUATING ALTERNATIVE DISINFECT- 
ANTS FOR THM CONTROL IN SMALL SYS- 


TEMS. 

CH2M Hill, Milwaukee, WI. 

For primary bibliographic entry see Field 5F. 
W90-11505 


ENHANCING INSTREAM FLOW BENEFITS 
IN AN ERA OF WATER MARKETING. 

Arizona Univ., Tucson. Dept. of Agricultural Eco- 
nomics. 

For primary bibliographic entry see Field 6B. 
W90-11640 


MEASURING THE BENEFITS OF IMPROVE- 
MENTS IN WATER QUALITY: THE CHESA- 
PEAKE BAY. 

Maryland Univ., College Park. Dept. of Agricul- 
tural and Resource Economics. 

For primary bibliographic entry see Field 5G. 
W90-11829 
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MANAGEMENT OF DEPLETED COASTAL 
ZONE AQUIFERS. 

New Jersey Dept. of Environmental Protection, 
Trenton. Div. of Water Resources. 

For primary bibliographic entry see Field 4B. 
W90-10638 


SELECT YOUR WATER SOURCE. 

California State Univ., Fresno. Center for Irriga- 
tion Technology. 

For primary bibliographic entry see Field 3F. 
W90-10700 


GROUND-WATER USE IN THE COASTAL 
PLAIN OF MARYLAND 1900-1980. 

Geological Survey, Towson, MD. Water Re- 
sources av. 

J. C. Wheeler, and F. B. Wilde. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 87-540, 1989. 173p, 89 fig, 35 tab, 
62 ref. 


Descriptors: *Coastal plains, *Groundwater, 
*Maryland, *Pumpage, *Water use, Anne Arun- 
del, Baltimore, Calvert, Caroline, Cecil, Domestic 
water use, Dorchester, Harford, Industrial water 
use, Irrigation water use, Kent, Maryland Coastal 
Plain, Maryland aquifers, Military water use, 
Prince Georges, Public supply, Queen Annes, 
Somerset, St Marys, Talbot, Wicomico, Worcester. 


This report presents groundwater withdrawal data 
from 1900 through 1980 for Maryland counties 
lying with the Coastal Plain physiographic prov- 
ince, as well as a summary section for the total 
Maryland Coastal Plain. The types of water use 
included are domestic, military, water supplier, 
industrial/commercial, and irrigation. The data 
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were obtained from state and county reports, bian- 
nual pumpage reports submitted to the Maryland 
Water Resources Administration, communication 
with individual owners, and estimates based on 
existing published data. The amount of groundwat- 
er withdrawn from aquifers in the Maryland Coast- 
al Plain in 1900 was approximately 26 million 
gallons per day (Mgal/d) compared to nearly 134 
Mgal/d in 1980. Jurisdictions withdrawing more 
than 10 Mgal/d for most of the 80-year period 
were Anne Arundel and Baltimore Counties and 
Baltimore City. The greatest withdrawals for most 
of the early part of the period were for domestic 
and industrial/commercial uses; however, water- 
supplier use dominated after 1965. Groundwater 
use for irrigation became important in the Coastal 
Plain around 1960 and increased steadily from 
approximately 2 Mgal/d in 1960 to nearly 12 
Mgal/d in 1980. (USGS 

W90-11240 


EVALUATION AND DEVELOPMENT OF 
WATER RESOURCES MANAGEMENT STRAT- 
EGIES FOR DROUGHT/EMERGENCY CON- 
DITIONS. 
Mississippi State Univ., State College. Dept. of 
Civil Engineering. 

. D. Truax. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-191461/ 
AS. Price codes: A03 in paper copy, A01 in micro- 
fiche. Mississippi Water Resources Research Insti- 
tute, Mississippi State, Technical Completion 
Report, July 1989. 29p, 5 fig, 8 tab, 12 ref. USGS 
Contract 14-08-0001-G1571. USGS Project G1571- 
08. 


Descriptors: *Alternative planning, *Drought, 
*Emergency planning, *Forecasting, *Mississippi, 
*Water demand, Agency responsibility, Ground- 
water management, Information management, 
Water supply management. 


Any part of the United States can experience con- 
ditions during which concerns arise over meeting 
demands for water. This can be aggravated by 
increased water use resulting from circumstances 
accompanying the event. Concern increases as 
supply infrastructures reach production limits and 
further jeopardize the delivery of water. Emergen- 
cy measures can be enacted which, with the help 
of a drought/emergency water use contingency 
plan, effect a reduction in water use and reduce the 
risk of system failure. This project evaluated exist- 
ing plans and developed a management guideline 
for use restriction during short-term droughts and 
supply emergencies. A computer-aided literature 
search was conducted which identified several 
hundred documents pertaining to this subject. 
These were reviewed with more than one hundred 
having a direct impact on the project results. 
Almost one hundred individuals involved in water 
management throughout the United States were 
sent copies of a survey instrument. This survey 
was based, in part, on the literature to evaluate 
trend in planning. With nearly 60% responding, 
these individuals also provided the project with 
information on existing plans, implementation con- 
cerns, and program effectiveness. Using these data, 
the guidance document was developed which can 
be used by state and local agencies to help in the 
development of an effective water management 
program. (USGS) 

W90-11255 


DOMESTIC WATER CONSERVATION PO- 
TENTIAL IN SAUDI ARABIA. 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 
Faculty of Meteorology. 

For sey bibliographic entry see Field 3D. 
W90-11820 


ASSESSMENT OF THE WATER-SUPPLY SIT- 
UATION IN ECOWAS COUNTRIES AND THE 
POLICY IMPLICATIONS. 

Nigerian Inst. of Social and Economic Research, 
Tbadan. 

F. Olokesusi. 

Aqua AQUAAA, Vol. 39, No. 3, p 152-160, June 
1990. 1 fig, 6 tab, 20 ref. 


Descriptors: *Africa, *Drinking water, *Impaired 
water quality, *Potable water, *Water supply, En- 
vironmental effects, Groundwater, Land manage- 
ment, Water conservation, Water quality, Water 
quality management. 


A significant proportion of the inhabitants of the 
Economic Community of West African States 
(ECOWAS) are deprived of safe drinking water 
despite the existence of ample water resources in 
the subregion. Wrong technologies, poor planning 
processes, and ineffective environmental manage- 
ment strategies are substantially responsible for the 
dearth of water supplies. Bearing in mind the close 
interdependence between safe water supply and 
sanitary conditions on one hand and communicable 
diseases on the other, there is a clear case for 
member states to improve both the access to safe 
drinking water as well as improved environmental 
sanitation and living conditions. It is recommended 
that member states initiate a long-term program 
that would encompass the development of compre- 
hensive national and subregional water policies. 
Such policies should include better conservation, 
land use, reforestation, and range land management 
programs. Monitoring of groundwater levels and 
quality should also be established. (Mertz-PTT) 
W90-11928 


6E. Water Law and Institutions 


INSTITUTIONAL BARRIERS TO ENVIRON- 
MENTAL PROTECTION PROGRAMS: AN AS- 
SESSMENT METHODOLOGY. 

Tennessee Univ., Knoxville. Graduate School of 
Planning. 

For primary bibliographic entry see Field 5G. 
W90-10632 


COUNTY GOVERNMENT RESPONSIBILITY 

FOR PRESERVING COASTAL QUALITY. 

Conservation Council of North Carolina, Chapel 

Hill. 

For primary bibliographic entry see Field 5G. 
90-10633 


NEW ZEALAND LEGISLATION FOR RIPARI- 
AN CONTROL. 
Toronto Univ. (Ontario). Dept. of Geography. 

n. 


IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 653-662, 5 ref. 


Descriptors: *Coastal waters, *Legislation, *New 
Zealand, *Riparian rights, *Water resources man- 
agement, Governmental interrelations, Legal as- 
pects, Political aspects, Recreation, Regulations, 
Riparian land, Riparian waters. 


New Zealand has legislation which allows for the 
control of activity and development of the ripari- 
an, both on-shore and off-shore. The regulations 
are particularly applicable for the control of water- 
oriented recreation. These regulations form a three 
point system: (1) the Harbours Act of 1950 (and 
amendments) which is a national pieces of legisla- 
tion--the administration, however, is decentralized 
to local agencies, often local governments; (2) the 
Water Recreation Regulations of 1979 which stipu- 
lates how shoreline and on water recreation, boat- 
ing, and other activities may be controlled; and (3) 
bylaws passed by local authorities such as local 
government or public agencies that are empow- 
ered to administer the regulations. In evaluating 
the New Zealand experience, as an example for a 
North American application, one fundamental dif- 
ference must be kept in mind. New Zealand is a 
unitary political entity: one national government, 
based in Wellington, the capital, below which 
tehre are the local governments, with a strong 
British tradition, consisting of counties and urban 
centers. In the USA, as in Canada, there are navi- 
gation rules and conventions which apply to the 
entire country. However, other state or provincial 
regulations tend to be characterized by: (1) great 
variation and inconsistency between states or prov- 
inces, and (2) major conflicts between state or 
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provincial rights, and the federal jurisdiction. By 
contrast, since New Zealand is a unitary state, 
there is no intervening political layer between the 
national government and the local governments. 
There is no ‘federal-state’ conflict. (See also W90- 
10584) (Lantz-PTT) 

W90-10635 


POTENTIAL DEVELOPMENT OF ESTUA- 
RINE ISLANDS IN NEW HANOVER COUNTY. 
New Hanover County, Wilmington, NC. 

For primary bibliographic entry see Field 2L. 
W90- 10636 


LOCAL GOVERNMENT RESPONSES TO THE 
WETLANDS PROTECTION CHALLENGE: IN- 
TEGRATION AND COOPERATION. 

Cornell Univ., Ithaca, NY. Dept. of Natural Re- 
sources. 

T. A. Anderson. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 739-746, 27 ref. 


Descriptors: *Coastal waters, *Environmental pro- 
tection, *Local governments, *Water resources 
management, *Wetlands, Coastal zone manage- 
ment, Education, Financial aspects, Flood control, 
Groundwater quality, Land use, Public participa- 
tion, Regulations, Taxes, Training. 


Coastal and inland wetlands protection concerns 
and programs have recently become more preva- 
lent at the local government level. Local programs 
may be useful in supplementing the efforts of other 
agencies. Interviews with wetland managers across 
the country have shown that wetlands problems 
may be addressed at the local level using innova- 
tive combinations of traditional land use controls, 
public education and incentive programs, coopera- 
tive staffing and tax sharing. Local governments 
can coordinate their wetlands protection efforts 
with such programs as flood control, fisheries and 
wildlife habitat protection, groundwater quality 
and coastal zone management. Communities have 
worked with local governments to use their tax 
revenues to the fullest and have also availed them- 
selves of relevant state and federal programs, as 
well as coordinating their actions with existing 
agency efforts. Communities have also participated 
in tax-pooling techniques to spread the costs of 
wetland preservation. (See also W90-10584) 
(Lantz-PTT) 

W90-10639 


COASTAL WETLANDS REGULATION IN 
MARYLAND: A PROGRAM EVALUATION. 
Harms (John E.), Jr. and Associates, Inc., Pasade- 
na, MD. 

J. G. Turek. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 757-770, 9 tab, 8 ref. 


Descriptors: *Coastal waters, *Coastal zone man- 
agement, *Maryland, *Regulations, *Wetlands, 
Decision making, Environmental protection, Eval- 
uation, Governmental interrelations, Institutional 
constraints. 


An evaluation of a federal regulatory program 
administered by the Baltimore District Corps of 
Engineers (COE), governing certain development 
activities in Maryland’s coastal zone, was conduct- 
ed to: (1) identify cumulative development and 
wetland impacts that occurred over a 5-year (1981- 
1985) period; and (2) assess a component of the 
decision making process that resulted in these out- 
comes. This study focuses specifically on program 
coordination between the COE and the National 
Marine Fisheries Service (NMFS) to evaluate how 
the process has been affected by: (1) programmatic 
changes as a result of the Reagan administration’s 
regulatory reform, and (2) societal demands as 
indicated by cumulative coastal development. Ef- 
fectiveness of interagency coordination between 
the COE and the NMFS in the public interest 
review was contingent upon the extent to which 


NMFS recommendations were accepted by the 
COE. Coordinated effectiveness was not signifi- 
cantly affected by decreasing mean annual permit 
processing time that occurred over the 5-year 
period. NMFS’s conservation efforts were adverse- 
ly affected by: (1) reform measures shifting the 
burden of proof to the resource agency; and (2) the 
declining quality of interagency joint-permit proc- 
essing. Manpower limitations are subjective judge- 
ments made by NMFS staff were other probable 
indirect influential factors. Evaluative results not 
only help to identify district/regional-level pro- 
gram deficiencies, but also to emphasize changes 
necessary to improve federal agency policies and 
better approximate a balanced public interest 
review. Authorized activities resulted in the loss, 
conversion and alteration of 2193.9 acres of vege- 
tated and nonvegetated coastal wetlands and subti- 
dal habitats, and the creation of 877.3 wetland 
acres. Estuarine irregularly flooded emergent and 
palustrine forested wetlands sustained the greatest 
habitat losses. Significant percentages of wetland 
losses were attributed to a limited number of large 
major impacts. (See also W90-10584) (Author’s 
abstract) 

W90-10641 


OVERVIEW OF THE ENDANGERED SPECIES 
ACT OF 1973, AS AMENDED, AND ITS APPLI- 
CATION TO ENDANGERED  SPECIES/ 
DREDGING CONFLICTS IN PORT CANAVER- 
AL, FLORIDA. 

National Marine Fisheries Service, St. Petersburg, 
FL. Southeast Region. 

T. A. Henwood. 

IN: Proceedings of the National Workshop on 
Methods to Minimize Dredging Impacts on Sea 
Turtles, May 11-12, 1988, Jacksonville, Florida. 
Miscellaneous Paper EL-90-5, 1990. p 17-25. 1 fig. 


Descriptors: *Channel improvement, *Dredging, 
*Endangered species, *Environmental impact, 
*Florida, *Legal aspects, *Turtles, Coastal engi- 
neering, Navigation channels. 


The Corps of Engineers (CE) is charged with 
maintaining a shipping channel at Port Canaveral, 
in an area known for the largest aggregation of sea 
turtles in the world. The National Marine Fisheries 
Service (NMFS)is responsible for administering 
the Endangered Species Act (ESA) for all actions 
which may impact endangered and threatened spe- 
cies at sea. Section 7(a)(2) of the ESA requires 
Federal agencies to ensure that any action author- 
ized, funded, or carried out by such agency is not 
likely to jeopardize the continued existence of any 
listed species or result in the destruction or adverse 
modification of any critical habitat of such species. 
The NMFS performs an advisory function by con- 
sulting with other Federal agencies to identify and 
help resolve conflicts. The NMFS issues Biologicai 
Opinions (BOs) concerning the effect of the action 
on listed species and their habitats. Depending 
upon whether the BO is a jeopardy, no jeopardy, 
or no jeopardy with an Incidental Take Statement, 
the agency is required to implement certain meas- 
ures to mitigate the impact of the action on the 
listed species. Exemptions to jeopardy BOs can be 
granted for national security reasons, where there 
are no reasonable and prudent alternatives avail- 
able, through a complex process of review. A 1987 
no-jeopardy BO on Port Canaveral dredging re- 
versed an earlier jeopardy BO, and recommended 
clamshell dredging as an alternative. The NMFS 
will include specific dredging requirements in 
future cases if suitable alternative techniques can 
be found.(See also W90-10668) (Tappert-PTT) 
W90-10669 


IMPLEMENTATION OF THE ENDANGERED 
SPECIES ACT, CANAVERAL NAVIGATION 
CHANNEL DREDGING, A CASE HISTORY. 
Army Engineer District, Jacksonville, FL. Envi- 
ronmental Resource Branch. 

For primary bibliographic entry see Field 6G. 
W90-10670 


SEA TURTLES OF THE KING’S BAY AREA 
AND THE ENDANGERED SPECIES OBSERV- 
ER PROGRAM ASSOCIATED WITH CON- 


STRUCTION DREDGING OF THE ST. MARY’S 
ENTRANCE SHIP CHANNEL. 

Georgia Univ., Athens. Inst. of Ecology. 

For primary bibliographic entry see Field 6G. 
W90-10671 


MITIGATION OR LITIGATION: THE SCIEN- 
TIFIC REASONABLENESS OF WETLANDS 
RESTORATION VS. PRESERVATION. 

Metcalf and Eddy, Inc., Wakefield, MA. 

R. J. Reimold. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 291-295, 4 ref. 


Descriptors: *Legal aspects, *Mitigation, *Water 
resources management, *Wetland restoration, 
*Wetlands, Clean Water Act, Environmental pro- 
tection, Legislation, Permits. 


When implementing section 404 of the Clean 
Water Act, mitigation has become a major issue 
impacting decisions on permit actions relative to 
protection of the nation’s wetland resources. The 
Council on Environmental Quality (CEQ) defini- 
tion of mitigation includes the terms: avoiding, 
minimizing, rectifying, reducing and compensating 
for impacts. Some federal and state agencies have 
interpreted a more restrictive definition of mitiga- 
tion that applies only to actions taken to compen- 
sate for unavoidable impacts. Several case histories 
are presented that required Section 404 wetlands 
permits and the discriminate and variable use of 
the mitigation concept. Scientific and technical 
findings provide support of an increased and rea- 
sonable use of detailed and explicit mitigation 
measures to approve (or condition) applications for 
modifications of certain wetlands. Generic wetland 
mitigation specifications are presented which sup- 
port the thesis that wetlands protection/preserva- 
tion should not be used by regulators as a tool 
merely for the prohibition of development. When 
the scientific and public interest merits of a pro- 
posed project are thoroughly considered, wetland 
mitigation is a reasonable and proven ecologically 
successful means of permitting the project. In such 
instances, reasonableness favors mitigation and 
project implementation and not litigation and pres- 
ervation. (See also W90-10912) (Author’s abstract) 
W90-10939 


SWAMPBUSTER PROVISION: AN A PRIORI 
EVALUATION OF EFFECTIVENESS. 
Agricultural Research Service, Washington, DC. 
R. E. Heimlich. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 509-521, 2 fig, 
3 tab, 15 ref. 


Descriptors: *Agriculture, *Cropland, *Economic 
aspects, *Environmental protection, *Federal juris- 
diction, *Land use, *Subsidies, *Water resources 
management, *Wetlands, Florida, Funding, Michi- 
gan, Minnesota, Nebraska, North Dakota, South 
Dakota. 


The location and conversion probability of wet- 
lands were analyzed in relation to direct govern- 
ment payments from agricultural programs for 
U.S. counties. Swampbuster provisions of the food 
and security act of 1985 will likely retard conver- 
sion of only about 6 million of the 17 million acres 
with some probability of conversion to crop land. 
Conversion in Nebraska’s Rainwater Basin, the 
prairie pothole region of the Dakotas and Minneso- 
ta, and parts of the Lower Mississippi Alluvial 
Plain will be affected because of farmer’s depend- 
ency on farm program payments. Wetland conver- 
sion in much of the southern coastal plain, Florida, 
Michigan and part of the Klamath Basin will likely 
not be affected by withholding farm program bene- 
fits. Increased demand for commodities and 
changes in government supply programs are likely 
to further reduce government leverage on wetland 
conversion from levels observed in the mid-1980s. 
(See also W90-10912) (Author’s abstract) 
W90-10959 





MANAGING VIRGINIA’S COASTAL WET- 
— LOCAL/STATE/FEDERAL INTERAC- 
Virginia Polytechnic Inst., Blacksburg. Dept. of 
Civil Engineering. 

W. E. Cox. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
at a Maryland. 1989. p 535-542, 1 
tab, 6 ref. 


Descriptors: *Governmental interrelations, *Legis- 
lation, *Virginia, *Water resources management, 
*Wetlands, Coastal waters, Federal jurisdiction, 
Local governments, Permits, State jurisdiction, 
Virginia Wetlands Act. 


In Virginia, the state and local roles are defined by 
the Virginia Wetlands Act which establishes a 
permit requirement for wetlands alteration. Local 
wetland boards generally act as the permit issuing 
authority, with the state role consisting of provi- 
sion of advisory services and review of local per- 
mitting decisions. State government has the au- 
thority to reverse local decisions under certain 
conditions, but program data indicate that few 
reversals occur. Section 404 of the Clean Water 
Act provides primary authority for federal regula- 
tion of wetlands alteration. While the concept of 
preemption creates power for federal reversal of 
state decisions, permitting data indicate substantial 
agreement between state and federal decisions. 
This agreement results in part from substantial 
federal reliance on general permits, but also re- 
flects significant intergovernmental coordination. 
The mechanisms for local/state/federal interaction 
appear to represent a workable approach for inter- 
governmental coordination for environmental pro- 
tection. (See also W90-10912) (Lantz-PTT) 
W90-10961 


ALL SOVEREIGN LANDS 


BUT ARE ALL REIGN. 


WETLANDS SOVE 
Florida Univ., Gainesville. Coll. of Law. 


R. Hamann, and J. Wade. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 543-550. 


Descriptors: *Florida, *High water mark, *Legal 
aspects, *Water law, *Water level, *Water rights, 
*Wetlands, Topography, Water resources manage- 
ment. 


The ordinary high water line (OHWL) marks the 
limit of state-owned sovereign lands beneath nonti- 
dal navigable lakes and rivers. Legal definitions of 
the line emphasize reliance on physical indicators 
such as differences in soils and vegetation, al- 
though stage duration data may also be significant. 
In Florida, accurate location of the OHWL can be 
difficult, especially in associated wetlands where 
low energy levels, low relief topography, and 
human manipulation do not allow for easy inter- 
pretation of the data. Case law analysis suggests 
that areas in which water comes from the naviga- 
ble water body and rises and falls with the water 
body will be considered part of the water body. 
The OHWL should be located at the upland edge 
of these areas. (See also W90-10912) (Author’s 
abstract) 

W90-10962 


EVOLUTION OF WETLAND REGULATION 
UNDER CHAPTER 40C-4, F.A.C. 

Saint Johns River Water Management District, 
Palatka, FL. Dept. of Resource Management. 

G. Lowe, and C. Salafrio. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 557-564, 1 ref. 


Descriptors: *Florida, *Legal aspects, *Regula- 
tions, *Water resources management, *Wetlands, 
Legislation, St Johns River, Surface water, Water 
storage, Wekiva River basin. 


The St. Johns River Water Management District 
(District) implemented district-wide surface water 
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and wetland rules on December 7, 1983. This has 
been an evolving process, reflecting increasing 
state and nationwide concern with the protection 
of wetlands. The District’s Management and Stor- 
age of Surface Waters (MSSW) rule which initially 
provided little regulation of wetlands has in a 
relatively short time period incorporated provi- 
sions which provide effective and comprehensive 
regulation of wetlands. These provisions include 
guidelines specific to isolated wetlands and mitiga- 
tion, and have been strengthened in the Wekiva 
River Basin to include the regulation of upland 
buffer zones. In 1988, the District became the first 
water management district to receive delegation of 
dredge and fill permitting authority from the Flori- 
da Department of Environmental Regulation 
(FDER) for most projects which also require Dis- 
trict surface water or stormwater permits. To fur- 
ther increase the efficiency of state wetland regula- 
tion, several suggestions have been advocated by a 
number of individuals. One alternative to reduce 
permitting overlap substantially would be by re- 
taining the two programs but not requiring the 
Wetland Resource permit when an MSSW permit 
is also required. Two other potential directions 
that the District’s MSSW rule may take are in the 
areas of specific basin management and mitigation 
alternatives. The Wekiva Basin Criteria, which 
effects a holistic approach to regulatory protection 
of a valuable river system, demonstrates the poten- 
tial of the MSSW rule. Similar rules may be devel- 
oped for other river and lake systems within the 
District. Although each system is different, rule 
criteria can be developed that recognize these dif- 
ferences. Mitigation is probably the most difficult 
technical aspect of wetland regulation. Evaluating 
the merits of plans involving wetland enhancement 
or wetland creation is often a difficult predictive 
task. Additionally, the technology regarding wet- 
land enhancement is immature; success is often 
costly in both time and money, and the District 
must commit an increasingly greater enforcement 
effort to insure compliance. (See also W90-10912) 
(Lantz-PTT, 

W90-10964 


RECENT TRENDS IN ENVIRONMENTAL 
LEGISLATION AFFECTING INDUSTRIAL 
PROPERTY TRANSFERS. 

Donley Environmental Management, Inc., Staf- 
ford, VA. 

For primary bibliographic entry see Field 5G. 
W90-11057 


HOW TO WRITE SAMPLING PLANS FOR 
REGULATORY COMPLIANCE. 

Donley Environmental Management, Inc., Staf- 
ford, VA. 

For primary bibliographic entry see Field 5G. 
W90-11058 


SARA SECTION 313 REPORTING: BETTER 
THE SECOND TIME AROUND. 

Burgess and Niple Ltd., Columbus, OH. 

J. A. Lytle, and K. E. Imbrock. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 843-855, 3 fig, 2 tab, 12 ref. 


Descriptors: *Compliance, *Regulations, *Report- 
ing, *Superfund, Environmental engineering. 


The Emergency Planning and Community Right- 
to-Know Act (EPCRA) provisions are contained 
in Title III of the Superfund Amendments and 
Reauthorization Act (SARA) of 1986 (sections 
300-330). Sections 311, 312, and 313 of EPCRA 
established certain reporting requirements applica- 
ble to most industrial facilities. A large number of 
companies have been fined for late 1988 section 
313 reports. Complying with Section 313 reporting 
requirements (Form R) presents three main prob- 
lems: determining thresholds, calculating releases, 
and filling out the forms. Each of these activities is 
described step-by-step. For 1989, the reporting re- 
quirements will be tightened, but no further restric- 
tions are scheduled thereafter. With care and care- 
ful documentation of previous work, Section 313 
reporting should become a routine and relatively 


painless part of doing business. (See also W90- 
10965) (Rochester-PTT) 
W90-11059 


ENGINEER’S ROLE IN COMPLETING ENVI- 
RONMENTAL AUDITS FOR INDUSTRIAL 
PROPERTY TRANSFERS. 

Burgess and Niple Ltd., Columbus, OH. Industrial 
Services Div. 

J. D. Edwards. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. p 857-860, 2 ref. 


Descriptors: *Environmental audits, *Environmen- 
tal engineering, *Industrial wastes, *Legal aspects, 
*Real property, *Superfund, Innocent Purchase 
Defense, Legislation. 


All parties in a real estate transaction seek to limit 
their liability by a professional environmental audit 
prior to completing the transaction. The legal basis 
for an environmental audit arises from: (1) tradi- 
tional tort theories of nuisance, negligence, and 
abnormally dangerous activities and (2) environ- 
mental regulations, including the Resource Conser- 
vation and Recovery Act (RCRA) of 1976 and 
amendments of 1982, Sections 104, 106, and 107 of 
the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), and 
sections 101 and 107 of the Superfund Amend- 
ments and Reauthorization Act (SARA) of 1986. 
Audits generally progress in Phases: 1 for review 
of seller’s environmental files, 2 for field investiga- 
tions, and 3 for estimating costs of remediation and 
suggesting alternatives. The Engineering Services 
Agreement between the consulting engineer and 
the buyer, seller, or lender should specify the con- 
sultant’s tasks, estimated fee, and report delivery 
dates. The engineer and the client should resolve 
seven issues before starting the work: who can rely 
on the audit, completion date, scope of work, 
standard terms and conditions, honesty, documen- 
tation, and risk limitations. It will be difficult for 
the engineer to provide enough information for a 
buyer to successfully establish the Innocent Pur- 
chase Defense. Instead, the goal should be a thor- 
ough enough investigation to satisfy the need for 
due diligence. (See also W90-10965) (Rochester- 
PTT 


W90-11060 


ENVIRONMENTAL ENGINEER AS_ AN 
EXPERT IN LITIGATION. 

Adams, Duque, and Hazeltine, New York. 

For primary bibliographic entry see Field 5G. 
W90-11062 


FEDERALISM AND THE SURFACE WATER 
PROGRAM. 

Virginia Univ., Charlottesville. Div. of Urban and 
Environmental Planning. 

For primary bibliographic entry see Field 5G. 
W90-11081 


DRINKING WATER PROGRAM CERTIFICA- 
TION: RECIPROCAL AGREEMENTS. 

Lyndon B. Johnson School of Public Affairs, 
Austin, TX. 

For primary bibliographic entry see Field 5G. 
W90-11089 


STATUS OF MWRA’S RESIDUALS MANAGE- 
MENT PROGRAM. 
Massachusetts Water 
Boston. 

For primary bibliographic entry see Field SE. 
W90-11092 


Resources Authority, 


NPDES PERMITTING 
SLUDGE MANAGEMENT. 
Environmental Protection Agency, Washington, 
DC. Office of Water Enforcement and Permits. 
For primary bibliographic entry see Field SE. 
W90-11094 


PROCESS FOR 
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Group 6E—Water Law and Institutions 


POST TAX REFORM APPROACHES TO 
WASTEWATER PRIVATIZATION. 

Parsons Municipal Services, Inc., Pasadena, CA. 
For primary bibliographic entry see Field 5D. 
W90-11142 


TRENDS IN GOVERNMENT CONTROL OF 
EROSION AND SEDIMENTATION IN URBAN 
DEVELOPMENT. 

Texas Tech Univ., Lubbock. Coll. of Agricultural 
Sciences. 

For primary bibliographic entry see Field 4D. 
W90-11148 


ANNUAL TECHNICAL REPORT OF THE GE- 
OLOGICAL SURVEY OF SOUTH AFRICA: 
1988 

Department of Mineral and Energy Affairs, Johan- 
nesburg (South Africa). 

1989. 195p. 


Descriptors: *Annual reports, *South Africa, 
*Water resources institutes, Databases, Geological 
data, Information systems, Institutions, Research 
priorities. 


During 1988, limited highlights were recorded and 
significant new endeavors were initiated within the 
South African Geological Survey. The most 
prominent developing was a shift in emphasis from 
research toward an understanding of environmen- 
tal-geological problems which confront both the 
first and third-world populations. Important con- 
tributions, dealing with engineering-geological as- 
pects of bridges which failed during the Natal 
floods, and the prediction of scouring and sediment 
deposition along the Orange River, were made. 
Terrain-stability investigations, together with a 
study of the effects of sanitary waste disposal in 
third-world settlements, were also undertaken. 
Progress was made with the introduction and 
transfer of technology aimed at increasing produc- 
tivity within the Geological Survey. Notable 
among these technologies was the installation of an 
electronic cartographic system, the developing of a 
digital borehole database, the developing of a geo- 
graphic information system and the implementa- 
tion of a radiometric dating technique requiring 
only a single grain of zircon. Scientific collabora- 
tion with other research establishments worldwide 
was expanded, but with limited success. A shift in 
emphasis in the pattern of publication of scientific 
papers took place during the year. In contrast to 
previous years, when contributions comprised 
mainly published abstracts of talks delivered at 
national and international congresses, a large 
number of articles were published during the past 
year in refereed international journals. The publi- 
cation of a large number of official publications 
and maps continued during 1988 and a number of 
new research products were developed. On-shore/ 
off-shore geological, bathymetric and structural 
maps are the most noteworthy of these innova- 
tions. The development of a computer database of 
available engineering-geological data for South 
Africa commenced in 1988 and continued progress 
was satisfactory. The Geological Survey made the 
first attempt during the year to acquire and use, in 
quantitative form, geographic and geological infor- 
mation obtained from the various products present- 
ly available. (Lantz-PTT) 

W90-11276 


ENVIRONMENTAL TRENDS. 
Council on Environmental Quality, Washington, 
DC. 


For primary bibliographic entry see Field 5G. 
W90-11277 


FEDERAL MANUAL FOR IDENTIFYING AND 
DELINEATING JURISDICTIONAL WET- 


LANDS. 
For primary bibliographic entry see Field 2H. 
W90-11278 


PUBLIC INTERVENTION IN FARMER-MAN- 
AGED IRRIGATION SYSTEMS. 
For primary bibliographic entry see Field 3F. 


W90-11289 


AVERTING THE BUREAUCRATIZATION OF 
A COMMUNITY-MANAGED RESOURCE: THE 
CASE OF THE ZANJERAS. 

Asian Inst. of Management, Makati a 
For primary bibliographic entry see Field 3F. 
W90-11290 


AND THE IMPACT OF GO 

SISTANCE: A NOTE FROM BALI, INDONE- 
SIA. 

Udayana Univ., Denpasar (Indonesia). Dept. of 
Socio-Economics. 

For primary bibliographic entry see Field 3F. 
W90-11291 


FARMER-MANAGED IRRIGATION SYSTEMS 
VERNMENT AS- 


INSTITUTIONAL INNOVATIONS IN IRRIGA- 
TION MANAGEMENT: A CASE STUDY FROM 
NORTHERN PAKISTAN. 

International Centre for Integrated Mountain De- 
velopment, Kathmandu (Nepal). 

For primary bibliographic entry see Field 3F. 
W90-11292 


EVALUATION OF NIA’S PARTICIPATORY 
COMMUNAL PROGRAM. 

Institute of Philippine Culture, Quezon City. 

For primary bibliographic entry see Field 3F. 
W90-11293 


ISSUES RELATED TO INTERVENTIONS IN 
FARMER-MANAGED IRRIGATION: REHA- 
BILITATION OF A TANK IRRIGATION 
SYSTEM. 

Centre for Water Resources, Madras (India). 

For primary bibliographic entry see Field 3F. 
W90-11294 


IDENTIFYING ASSISTANCE NEEDS OF 
FARMER-MANAGED IRRIGATION SYSTEMS. 
Central Luzon State Univ., Munoz (Philippines). 
Coll. of Engineering. 

For primary bibliographic entry see Field 3F. 
W90-11296 


PUBLIC INTERVENTION IN FARMER-MAN- 
AGED IRRIGATION SYSTEMS: A THAI PER- 
SPECTIVE. 

Khon Kaen Univ. (Thailand). Water Resources 
and Environment Inst. 

For primary bibliographic entry see Field 3F. 
W90-11298 


TEMS IN SRI 

Agrarian Research and Training Inst., Colombo 
(Sri Lanka). 

For primary bibliographic entry see Field 3F. 
W90-11299 


RESEARCHING VILLAGE IRRIGATION SYS- 
LANKA. 


PROBLEMS, PROSPECTS, AND OPPORTUNI- 
TIES IN DEVELOPING FARMER-MANAGED 
IRRIGATION SYSTEMS IN NEPAL: THE DE- 
PARTMENT OF AGRICULTURE’S FARM IR- 
RIGATION PROGRAM. 

Department of Agriculture, Kathmandu (Nepal). 
Farm Irrigation and Water Utilization Div. 

For primary bibliographic entry see Field 3F. 
W90-11300 


STATE INTERVENTION IN SRI LANKA’S VIL- 
LAGE IRRIGATION REHABILITATION PRO- 
GRAM. 


Department of Agrarian Services, Colombo (Sri 
Lanka’ 


For primary bibliographic entry see Field 3F. 
W90-11301 


PUBLIC INTERVENTION IN FARMER-MAN- 
AGED IRRIGATION SYSTEMS IN NEPAL, 


Water and Energy Commission, 
(ep). :' 
For primary bibliographic entry see Field 3F. 
W90-11302 


Kathmandu 


EVALUATION OF IRRIGATION PROJECTS 

UNDERTAKEN BY AKRSP IN THE GILGIT 

DISTRICT OF NORTHERN PAKISTAN. 

-. Khan Foundation, Gilgit (Pakistan). Aga 
Rural Support Programme. 

For primary bibliographic entry see Field 3F. 

W90-11303 


GOVERNMENT INTERVENTION IN 
FARMER-MANAGED IRRIGATION SYSTEMS 
IN THE PHILIPPINES: HOW RESEARCH 
——— TO IMPROVING THE PROC- 


National Irrigation Administration, Quezon City 
(Philipines). 

For primary bibliographic entry see Field 3F. 
W90-11304 


PROBLEMS AND STRATEGIES IN MANAGE- 
MENT OF COMMUNAL IRRIGATION SYS- 
TEMS: THE EXPERIENCE IN = DECI- 
SION-MAKING BY FARMERS AND AGEN- 


CIES. 

Chiang Mai Univ. (Thailand). Faculty of Social 
Sciences. 

For primary bibliographic entry see Field 3F. 
W90-11305 


= FEDERAL REGULATIONS ON DREDG- 
Corps of Engineers, Washington, DC. 

J. R. Wilson. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 275-281. 


Descriptors: *Beneficial use, *Dredging, *Legal 
aspects, *Management planning, *Regulations, 
*Water law, *Water policy, Coastal zone manage- 
ment, Federal jurisdiction, Ocean dumping, Spoil 


On April 26, 1988, the US Army Corps of Engi- 
neers published final changes to its maintenance 
dredging and disposal regulations in the Federal 
Register. These changes revise and update the 
1974 rule which provided a regulatory framework 
for establishing compliance with environmental 
laws, presidential executive orders, and other 
agency regulations. Since the Corps issued the 
existing dredging regulations in 1974 for Corps 
projects, numerous environmental laws, regula- 
tions, policy changes, and court actions have oc- 
curred. Although more than 25 laws and executive 
orders apply to dredging and disposal activities, 
only about 10 require documentation and/or public 
coordination to demonstrate compliance. These in- 
clude: the National Environmental Policy Act, the 
River and Harbor Act (permits only), the Clean 
Water Act, Coastal Zone Management Act, En- 
dangered Species Act, Fish and Wildlife Coordina- 
tion Act, Historic Resource Laws, Ocean Dump- 
ing Act, Wild and Scenic Rivers Act of 1976, 
Coastal Barrier Resources Act of 1982, Water Re- 
sources Development Act of 1986, and the Water 
Quality Act of 1987. The objectives of the final 
rules were: to provide a framework for establishing 
environmental compliance; address problems iden- 
tified since the last revision; provide currency with 
laws and regulations; implement research and de- 
velopment; assure a clear distinction between 
dredged material disposal and fill activities; devel- 
Op a management strategy for contaminated 
dredged material; establish an ocean dumping 
policy and procedures; ensure compliance with 
State procedures; address ownership of dredged 
material; address long-term disposal site designa- 
tion; resolve overlapping jurisdiction in the territo- 
rial sea; and reaffirm the importance of navigation. 
The regulation revision should encourage those in 
the private sector seeking a Corps section 404 
permit to follow the lead of the Corps in evaluat- 





ing and testing dredged material. (See also W90- 
11316) (Geiger-PTT) 
W90-11331 


AVAILABILITY, ADEQUACY, AND COMPA- 
RABILITY OF TESTING PROCEDURES FOR 
THE ANALYSIS OF POLLUTANTS ESTAB- 
LISHED UNDER SECTION 304H) OF THE 
FEDERAL WATER POLLUTION CONTROL 


Environmental Monitoring Systems Lab., Cincin- 
nati, OH. 

For primary bibliographic entry see Field 5A. 
W90-11355 


ASSESSMENT OF NATIONAL SOIL EROSION 
CONTROL MANAGEMENT PROGRAMS IN 
THE PHILIPPINES. 

Philippines Univ. at Los Banos. Coll. of Human 
Ecology. 

For primary bibliographic entry see Field 4D. 
W90-11393 


WATERSHED 89: THE FUTURE FOR WATER 
QUALITY IN EUROPE, VOLUME I. 

For primary bibliographic entry see Field 5G. 
W90-11403 


COMMUNITY WATER QUALITY POLICY 
FOR THE NINETIES. 

Commission of the European Communities, Brus- 
sels (Belgium). Directorate-General for Environ- 
ment. 

For primary bibliographic entry see Field 5G. 
W90-11405 


WATER, MICROBES AND MAN--A HUNDRED 
YEARS ON. 

Thames Water Authority, London (England). Re- 
gional Lab. Services. 

For primary bibliographic entry see Field 5G. 
W90-11412 


TECHNOLOGICAL AND IMSTITUTIONAL IN- 
NOVATION IN IRRIGATION. 

For primary bibliographic entry see Field 3F. 
W90-11414 


MANAGEMENT OF WATER IN MALAYSIA. 
Department of Environment, Kuala Lumpur (Ma- 
laysia). 

For primary bibliographic entry see Field 5G. 
W90-11818 


PERMANENT US-MEXICO BORDER ENVI- 
RONMENTAL HEALTH COMMISSION. 
American Medical Association, Chicago, IL. 

For primary bibliographic entry see Field 5G. 
W90-11940 


6F. Nonstructural Alternatives 


CHANGING METHODS FOR COASTAL 
FLOOD HAZARD ASSESSMENTS FOR THE 
NATIONAL FLOOD INSURANCE PROGRAM. 
Federal Insurance Administration, Washington, 


M. E. Long. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 49-58, 4 fig, 5 ref. 

Descriptors: *Coastal waters, *Flood hazard, 
*Flood insurance, *Flood plain management, 
Dunes, Flood protection, Regulations, Storm 
runoff, Wave action, Wave height, Wind tides. 


Early in the National Flood Insurance Program 
(NIFP), coastal flood hazard analyses were primar- 
ily directed toward estimating 1% chance storm 
surge levels. As the NIFP evolved, evidence from 
storms indicated the need for greater emphasis on 
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evaluating hazards resulting from wind-driven 
wave forces. Thus, the Federal Insurance Adminis- 
tration (FIA) began including wave height calcula- 
tions. Additional factors such as wave setup, wave 
runup and erosion also need to be considered. FIA 
published a proposed rule which modifies the V 
Zone definition and establishes a sand mass quanti- 
ty for determining whether a primary frontal dune 
will act as an effective barrier during 100-year 
storm surge events. A wave runup computation 
will determine whether water will overtop the 
dune and thus cause shallow flooding landward of 
the dune. The runup elevation would be used for 
establishing the base flood elevation (BFE) within 
the V zone. To illustrate how FIA would perform 
the hazard mapping, 8 cases are presented showing 
various dune configurations in relation to the surge 
and runup elevations. Two landform types are 
distinguished: dunes and bluffs. The distinction is 
not always clear, since a broad-crested dune can 
have the appearance of a bluff. For a dune, a 
minimum inland penetration of the V Zone is 
defined, by rule, as the location of the dune heel. 
For bluffs, there is no comparable minimum crite- 
rion; the wave height and/or wave runup calcula- 
tions define the extent of the V Zone. Further 
regulations will be promulgated to implement sec- 
tion 544 of the Housing and Community Develop- 
ment Act of 1987. This section of the Act requires 
that FIA establish erosion rates for determining 
setbacks for new and relocated structures. (See 
also W90-10584) (Lantz-PTT) 

W90-10586 


PROGRESS IN CONTROLLING SUBSIDENCE 
THROUGH EFFECTIVE GROUNDWATER 
MANAGEMENT. 

Harris-Galveston Coastal Subsidence District, 
Friendswood, TX. 

For primary bibliographic entry see Field 4B. 
W90-10637 


BUFFER DELINEATION METHOD FOR 
COASTAL WETLANDS IN NEW JERSEY. 
Rogers, Golden and Halpern, Inc., Philadelphia, 
PA. 


R. S. Diamond, and D. J. Nilson. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 771-783, 5 fig, 18 ref. 


Descriptors: *Buffer zones, *Coastal waters, 
*Coastal zone management, *New Jersey, *Regu- 
lations, *Wetlands, Community development, En- 
vironmental protection, Land use, Soil properties, 
Standards, Tidal marshes, Vegetation, Water qual- 
ity control, Water resources management. 


In New Jersey, tidal and non-tidal wetlands are 
protected by establishing a buffer between pro- 
posed development and the wetland boundary. 
Law and policy have set the maximum width of 
buffers for both types of wetlands. Within the 
specified widths, however, the actual buffer width 
for a project may vary depending on the type and 
degree of impact from the development, the char- 
acteristics of the buffer area, and the required 
buffer function (e.g., water quality protection, 
wildlife habitat, flood control). The buffer delinea- 
tion method described here has been developed for 
the New Jersey Department of Environmental 
Protection, to be used to determine appropriate 
buffer widths for both tidal and non-tidal wetlands. 
The method addresses potential impacts that result 
from land uses of varying intensity, and the water 
quality renovation capability of buffers. Water 
quality renovation capability was determined based 
on a combined evaluation of buffer slope, vegeta- 
tion and soil characteristics. Impacts of residential, 
commercial, and industrial development were stud- 
ied at low, moderate and high intensities (based on 
percent impervious surface). The method relies on 
both field and in-house data that can be objectively 
evaluated, and has been successfully tested for 
reliability and sensitivity under a variety of wet- 
land and development scenarios. (See also W90- 
10584) (Author’s abstract) 

W90-10642 


INTEGRATED SOFTWARE PACKAGE FOR 
FLOOD DAMAGE ANALYSIS. 

Hydrologic Engineering Center, Davis, CA. 

For primary bibliographic entry see Field 7C. 
W90-11077 


EVALUATION AND DEVELOPMENT OF 
WATER RESOURCES MANAGEMENT STRAT- 
EGIES FOR DROUGHT/EMERGENCY CON- 
DITIONS. 

Mississippi State Univ., State College. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 6D. 
W90-11255 


USE OF DIGITAL ELEVATION MODELS FOR 
FLOOD MAPPING. 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Geography. 

For primary bibliographic entry see Field 7C. 
W90-11428 


CONJUNCTIVE USE: ADVANTAGES, CON- 


STRAINTS, AND EXAMPLES. 
Boyle Engineering Corp., Newport Beach, CA. 
J. J. Coe. 


Journal of Irrigation and Drainage Engineering 
(ASCE) JIDEDH, Vol. 16, No. 3, p 427-443, 1990. 
4 fig, 2 tab, 7 ref. 


Descriptors: ‘California, *Conjunctive use, 
*Groundwater management, *Water management, 
*Water resources development, Economic aspects, 
Institutional aspects, Overdraft, Salinity, Water 
use. 


Conjunctive use of surface water and ground 
water can usually increase yields and lower costs 
than more dams and reservoirs operated separate- 
ly. There are three main types of conjunctive use 
projects: (1) stream diversions; (2) dam and reser- 
voir only; and (3) total system. There are many 
advantages of groundwater storage compared with 
surface storage and of conjunctive use compared 
to independent use. Physical, operational, financial, 
and institutional constraints may be encountered 
by project proponents. Institutional issues may be 
the most difficult to resolve. Often, several govern- 
ment agencies may provide funds and have respon- 
sibilities for various features of conjunctive use 
projects. implementation is more difficult in coun- 
tries where surface-water development has histori- 
cally been dominated water-supply project formu- 
lation. Court decisions in California have provided 
guidelines for conjunctive-use programs, especially 
in defining the rights of public agencies. Four areas 
in California that have experienced basin overdraft 
and increasing water demands, and where conjunc- 
tive-use operations have been implemented, are 
Santa Clara Valley, coastal plain of Los Angeles 
County, Orange County coastal plain, and Kern 
County. Problems that need to be solved in the 
future are overdraft and imported salts (in water) 
that do not leave the basin after water is used. 
(Rochester-PTT) 

W90-11498 


6G. Ecologic Impact Of 
Water Development 


SENSITIVITY OF ESTUARINE SYSTEMS. 
South Florida Water Management District, West 
Palm Beach. Dept. of Resource Management. 

For primary bibliographic entry see Field 2L. 
W90-10589 


EVALUATION OF THE IMPACTS OF DEAD- 
END CANALS AND IMPOUNDMENTS ON AN 
ESTUARINE ECOSYSTEM. 

Coastal Science and Engineering, Inc., Columbia, 
SC. 

B. J. Baca, J. S. Dingman, and T. E. Lankford. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 201-212, 6 fig, 2 tab, 33 ref. 
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Descriptors: *Canals, *Coastal waters, *Ecological 
effects, *Reservoirs, *Tidal waters, *Urbanization, 
*Water resources development, Florida, Flushing, 
North Inlet, South Carolina, Species diversity, 
Water quality, Winyah Bay. 


Studies concerning the influence of dead-end 
canals on estuarine water quality are few in the 
eastern U.S. and are limited mostly to microtidal 
systems in Florida. The impacts of brackish-water 
impoundments on adjacent estuarine waters are 
also relatively unknown. The North Inlet estuary, 
in South Carolina, is a relatively clean environ- 
ment influenced by waters from adjacent Winyah 
Bay to the west and by a large housing develop- 
ment to the North. The housing development con- 
tains two areas where water quality problems have 
potential for occurrence--dead-end canals and man- 
made impoundments. The combination of in- 
creased development within existing, manmade al- 
terations of hydraulic conditions has created an 
opportunity for research of impacts on the adja- 
cent estuary. Water quality studies, biological sur- 
veys, and hydrodynamic modeling were per- 
formed over a two year period. Results from these 
studies indicate that a problem exists in the canals 
and impoundments which affect adjacent natural 
areas. Biological surveys correlated well with 
water quality data species diversity decreased and 
pollution-tolerant species increased in proximity to 
the dead-end canals and impoundments. Hydrody- 
namic modeling successfully demonstrated that sig- 
nificantly increased tidal flushing can be accom- 
plished by connecting the dead-end portion of the 
canal system to large tidal creek. (See also W90- 
10584) (Author’s abstract) 

W90-10597 


LARVAL STRIPED BASS AND THE FOOD 
CHAIN: CAUSE FOR CONCERN. 

East Carolina Univ., Greenville, NC. Inst. for 
Coastal and Marine Resources. 

R. A. Rulifson, J. E. Cooper, and D. W. Stanley. 
IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 213-224, 4 fig, 21 ref. 


Descriptors: *Bass, *Biological studies, *Coastal 
waters, *Deltas, *Ecological effects, *Food chains, 
*Roanoke River, *Water resources development, 
Albemarle Sound, Dams, Estuaries, Flow charac- 
teristics, Flow control, North Carolina, Phyto- 
plankton, Population dynamics, Roanoke Rapids 
Dam, Zooplankton. 


In 1984 and 1985, phytoplankton, zooplankton, and 
striped bass larvae were collected from the lower 
Roanoke River delta, and western Albemarle 
Sound, North Carolina, to determine whether a 
disruption of the food chain might be responsible 
for a dramatic decline in the Albemarle striped 
bass stock. Zooplankton density was lower than 
expected based on the phytoplankton to zooplank- 
ton ratio. Zooplankton abundance was limited by 
an unknown factor; something other than phyto- 
plankton. Peak zooplankton abundance occurred in 
the Roanoke delta, probably held in the area by a 
mixing of Roanoke waters with western Albemarle 
sound. Larval stripped bass had relatively poor 
feeding success as exhibited by few zooplankton 
prey items in larval fish stomachs. In 1984, larval 
stripped bass were transported downstream too 
rapidly by high freshwater discharge and passed 
through the delta and into the western Sound 
before first feeding was initiated. Reduced flow 
conditions in 1985 resulted in the zooplankton de- 
veloping early in the season and larger than that 
observed in 1984. However, striped bass larvae 
were transported downstream too slowly. First 
feeding was initiated upstream of the peak zoo- 
plankton community. Flow of the Roanoke River 
watershed below the fall line is controlled primari- 
ly by the Roanoke Rapids dam located at River 
Mile 137. The authors conclude that river flow 
controls the development of the zooplankton com- 
munity and timing of striped bass larvae transport- 
ed from the historical spawning grounds upstream. 
(See also W90-10584) (Author’s abstract) 
W90-10598 


COUPLED THREE-DIMENSIONAL GROUND- 
WATER FLOW AND LAKE-STAGE MODEL OF 
NORTHERN PALM BEACH COUNTY, FLORI- 


DA. 

GeoTrans, Inc., Boulder, CO. 

For primary bibliographic entry see Field 2F. 
W90-10616 


GROUND-WATER AND SURFACE-WATER 
CONDITIONS IN THE CHICOD CREEK 
BASIN, NORTH CAROLINA, BEFORE, 
DURING, AND AFTER CHANNEL MODIFICA- 
TIONS. 

Geological Survey, Raleigh, NC. Water Resources 
Di 


iv. 
For primary bibliographic entry see Field 4A. 
W90-10617 


DEVELOPMENT OF ANISOTROPY IN SANDY 
COASTAL AQUIFERS. 

Calgary Univ. (Alberta). Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 2F. 
W90-10619 


HYDROGEOLOGY AND EFFECTS OF 
GROUND-WATER WITHDRAWALS IN THE 
CASTLE HAYNE AQUIFER IN COASTAL 
NORTH CAROLINA. 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W90-10622 


THREE-DIMENSIONAL FLOW MODEL FOR 
ANALYSIS OF REMEDIATION EFFORTS AT 
A POLLUTED COASTAL AQUIFER. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

For primary bibliographic entry see Field 2F. 
W90-10629 


INSTITUTIONAL BARRIERS TO ENVIRON- 
MENTAL PROTECTION PROGRAMS: AN AS- 
SESSMENT METHODOLOGY. 

Tennessee Univ., Knoxville. Graduate School of 
Planning. 

For primary bibliographic entry see Field 5G. 
W90-10632 


WETLANDS RESTORATION: THE PRIVATE 
SECTOR TO THE RESCUE. 

Coastal Environments, Inc., Baton Rouge, LA. 
R. E. Emmer. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 747-756, 42 ref. 


Descriptors: *Coastal waters, *Coastal zone man- 
agement, *Land use, *Louisiana, *Water resources 
management, *Wetlands, Environmental protec- 
tion, Land management, Public policy. 


Louisiana is losing approximately 50 sq mi of 
coastal wetlands annually to regional subsidence, 
saltwater intrusion, lack of freshwater, canal and 
channel excavations, shoreline erosion and urban 
development. In the Pontchartrain-Maurepas Basin 
of southeast Louisiana, wetlands decreased by 13% 
between 1956 and 1978. Some of the most valuable 
habitats are the wetlands that fringe the Pleisto- 
cene terrace on the north shore of the lake in St. 
Tammany Parish (county), one of the ten fastest 
growing counties in the U.S.. Federal conservation 
agencies want to protect these deteriorating wet- 
lands, but they have other priorities for limited 
funds. State and local funds are similarly restricted 
due to revenue problems. The right combination of 
circumstances is present for the commitment of 
private capital for the long-term benefit of the 
basin. These circumstances are: (1) natural wetland 
deterioration is unchecked and will result in the 
loss of valuable wetlands in the foreseeable future; 
(2) federal, state, and local conservation agencies 
desire to protect the wetlands but are unable to 
achieve their goal; and (3) developers control the 
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land in question and are convinced that a profitable 
market exists for a part of it. However, federal 
agencies are not able to interpret national policy to 
address the problems of specific areas; i.e., they 
cannot establish a position for permitting non- 
water dependent uses when practical alternatives 
are available. If developers receive permits for the 
conversion of ‘X’ acreage of low quality and dete- 
riorating wetlands that will be open water in 30 to 
40 years as a result of ongoing and unchecked 
processes, they are willing to set aside “Y’ acreage 
in a federally approved management program to 
serve in perpetuity as wetland habitat. Through 
this approach, both the developer and the general 
public benefit. It is time to look to the private 
sector to rescue wetlands. (See also W90-10584) 
(Author’s abstract) 

W90-10640 


PROTECTING WETLANDS WITH SWAMP- 
BUSTER. 

Soil Conservation Service, Raleigh, NC. 

J. H. Canterberry. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 785-788, 2 tab, 8 ref. 


Descriptors: *Coastal waters, *Environmental pro- 
tection, *Regulations, *Swampbuster, *Wetlands, 
Agriculture, Farming, Land clearing, Land use, 
North Carolina. 


The wetland conservation provision of the Food 
Security Act of 1985, commonly known as 
‘Swampbuster’ is aimed at discouraging the con- 
version of wetland to cropland. Persons (farmers) 
who convert wetland and plant annual crops lose 
eligibility for certain U.S. Department of Agricul- 
ture (USDA) program benefits. Swampbuster is 
proving to be effective in North Carolina for pro- 
tecting wetlands. With a depressed farm economy, 
farmers need USDA farm support, storage loans 
and commodity payments, etc., to survive; there- 
fore they cannot afford to clear land that meets the 
wetland criteria of the 1985 Farm Bill and lose 
their USDA program benefits. From a farmer’s 
perspective, a lot of land that isn’t very wet is 
considered wetlands. Land that was once consid- 
ered as potentially good cropland can no longer be 
converted. This is having a significant impact on 
the price of undeveloped land and will affect the 
value of farms. (See also W90-10584) (Author’s 
abstract) 

W90-10643 


RESTRUCTURING NATIONAL WATER QUAL- 
ITY MANAGEMENT POLICY TO PROTECT 
COASTAL RESOURCES, 

Tennessee Valley Authority, Knoxville. Environ- 
mental Quality Staff. 

For primary bibliographic entry see Field 5G. 
W90-10646 


PROCEEDINGS OF THE NATIONAL WORK- 
SHOP ON METHODS TO MINIMIZE DREDG- 
ING IMPACTS ON SEA TURTLES. 

May 11-12, 1988, Jacksonville, Florida. Miscellane- 
ous Paper EL-90-5, 1990. 91p. Compiled by Dena 
D. Dickerson and David A. Nelson. 


Descriptors: *Dredging, *Endangered species, 
*Environmental impact, *Florida, *Law enforce- 
ment, *Legal aspects, *Turtles, Channel improve- 
ment, Coastal engineering, Telemetry, Tracking 
techniques. 


The US Army Corps of Engineers sponsored a 
workshop on methods to minimize the impact of 
dredging operations on sea turtles, held in Jackson- 
ville, Florida in May 1988. The workshop ad- 
dressed requirements of Section 7(b)(4) of the En- 
dangered Species Act (ESA), which states that 
when a proposed agency action may incidentally 
take individuals of listed species status, the Nation- 
al Marine Fisheries Service will issue a statement 
which specifies the impact of such incidental 
taking and that reasonable and prudent measures 
will be provided to minimize such impacts. The 





primary objective of the workshop was to identify 
engineering and/or biological methods that would 
prevent mortality and harm to sea turtles by 
dredges. The specific areas of concern were the 
effects from maintenance dredging operations con- 
ducted annually for the US Navy in the Cape 
Canaveral and King’s bay ship channels. Major 
topics addressed during technical sessions, group 
discussions, and formal presentations were provi- 
sions of the ESA, studies of turtle mortality due to 
dredging activities, alternative dredging tech- 
niques, and studies of sea turtle ecology. (See W90- 
10669 thru W90-10676) (Tappert-PTT) 

W90-10668 


OVERVIEW OF THE ENDANGERED SPECIES 
ACT OF 1973, AS AMENDED, AND ITS APPLI- 
CATION TO ENDANGERED  SPECIES/ 
DREDGING CONFLICTS IN PORT CANAVER- 
AL, FLORIDA. 

National Marine Fisheries Service, St. Petersburg, 
FL. Southeast Region. 

For primary bibliographic entry see Field 6E. 
W90-10669 


IMPLEMENTATION OF THE ENDANGERED 
SPECIES ACT, CANAVERAL NAVIGATION 
CHANNEL DREDGING, A CASE HISTORY. 
Army Engineer District, Jacksonville, FL. Envi- 
ronmental Resource Branch. 

J. D. Moulding. 

IN: Proceedings of the National Workshop on 
Methods to Minimize Dredging Impacts on Sea 
Turtles, May 11-12, 1988, Jacksonville, Florida. 
Miscellaneous Paper EL-90-5, 1990. p 26-29. 2 fig. 


Descriptors: *Dredging, *Endangered species, 
*Environmeniai impact, *Florida, *Law enforce- 
ment, *Legal aspects, *Navigation channels, *Tur- 
tles, Channel improvement. 


The Canaveral channel was constructed in the 
early 1950’s, and unlike most channels in Florida it 
was constructed through the barrier island where 
there had been no inlet before. There has been 
some dredging in the channel almost every year 
since, with no reported instances of sea turtle 
injury or mortality. A large number of turtles were 
noted in the channel area in the two winters prior 
to the 1980 dredging season; consequently, the 
National Marine Fisheries Service and the Corps 
of Engineers agreed, after formal consultations 
under Section 7 of the Endangered Species Act 
(ESA), to implement a turtle rescue plan if dredge 
take of turtles was documented. When the 

was in fact documented, a local fisherman unsuc- 
cessfully attempted to trawl ahead of the dredge to 
clear the turtles. The continued loss of turtles 
resulted in a conflict with Section 9 of the ESA, a 
conflict that was not resolved until 1982, when the 
ESA was amended to allow a level of incidental 
take to be factored into the jeopardy determina- 
tion. Measures to provide increased protection to 
sea turtles have evolved and improved during con- 
sultations on maintenance dredging since 1980, but 
it is not yet possible to eliminate all mortality. (See 
also W90-10668) (Tappert-PTT) 

W90-10670 


SEA TURTLES OF THE KING’S BAY AREA 
AND THE ENDANGERED SPECIES OBSERV- 
ER PROGRAM ASSOCIATED WITH CON- 
STRUCTION DREDGING OF THE ST. MARY’S 
ENTRANCE SHIP CHANNEL. 

Georgia Univ., Athens. Inst. of Ecology. 

J. I. Richardson. 

IN: Proceedings of the National Workshop on 
Methods to Minimize Dredging Impacts on Sea 
Turtles, May 11-12, 1988, Jacksonville, Florida. 
Miscellaneous Paper EL-90-5, 1990. p 32-46. 2 fig. 


Descriptors: *Channel improvement, *Dredging, 
*Endangered species, *Environmental impact, 
*Florida, *Georgia, Coastal engineering, *Turtles, 
Legal aspects, Navigation channels. 


The St. Mary’s Entrance Ship Channel has been 
dredged to provide the additional depth required 
by Trident submarines to be based at the King’s 
Bay naval base, Georgia. The Georgia Bight area 
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is a rich organic system, driven and sustained by 
the pumping action of the tides. In its entirety, the 
Bight probably represents the principal foraging 
area for the loggerhead sea turtles of the western 
Atlantic, as well as several other species of turtles. 
The Endangered Species Observer Program has 
been implemented in the Georgia Bight and has 
noted eleven turtle incidents of concern. Of par- 
ticular interest to the observer program are the 
duration of turtle entrainment in the draghead, 
draghead design, collecting basket design, collect- 
ing basket efficiency, lateral discharge, and dredge 
loading problems. Based upon the results of the 
observer program, the problems observed to date 
with sea turtles and dredging operations in the St. 
Mary’s Entrance Channel have not been severe. 
The number of documented impacts has stayed 
within acceptable limits. It is expected that the 
behavior of the turtles will change in the coming 
years because of the changes that will be made to 
the channel (See also W90-10668) (Tappert-PTT) 


CANAVERAL HARBOR ENTRANCE CHAN- 
NEL OPERATIONAL MEASURES TO PRO- 
TECT SEA TURTLES. 

Army Engineer District, Jacksonville, FL. 

S. A. Berry. 

IN: Proceedings of the National Workshop on 
Methods to Minimize Dredging Impacts on Sea 
Turtles, May 11-12, 1988, Jacksonville, Florida. 
Miscellaneous Paper EL-90-5, 1990. p 49-52. 


Descriptors: *Channel improvement, *Dredging, 
*Endangered species, *Environmental impact, 
*Florida, *Harbors, *Turtles, Canaveral Harbor, 
Legal aspects, Navigation channels. 


The Canaveral Harbor entrance channel is a Fed- 
eral project maintained annually to provide a re- 
quired depth of 46 feet mean low water with a 400- 
ft width. The project is required to meet State 
Water Quality Certification, comply with the En- 
dangered Species Act (ESA), and provide a navi- 
gable channel for commercial interests and nation- 
al defense. Sea turtles were not an issue until 1980, 
when 71 turtle mortalities directly attributable to 
dredging were documented. The Sea Turtle/ 
Dredging Task Force was established in 1981 by 
the Jacksonville District of the Army Corps of 
Engineers (COE). One of the focal points of the 
task force was dredge modifications designed to 
reduce turtle take. Changing the type of draghead 
may be the most significant operational change 
affecting the mortality of sea turtles during dredg- 
ing operations. Changing from an IHC draghead to 
a California-style draghead may introduce a ‘cow- 
catcher’ effect, although this has not been docu- 
mented. The COE did test ‘cow-catcher’ turtle 
deflectors in 1981 and 1988, with mixed results. A 
chain webbing attached forward of the draghead 
appears to be the most promising design. Monitor- 
ing of turtle mortalities associated with dredging 
has also been investigated. Because outflow screen- 
ing for turtle parts is generally believed to underes- 
timate the turtle take, inflow screening techniques 
are being investigated. Alternative methods of 
dredging, such as clamshell dredging and pipeline 
dredging, are being tested in an effort to reduce the 
turtle mortality rate in Canaveral Harbor. (See also 
W90-10668) (Tappert-PTT) 

W90-10672 


RADIO TAGGING OF SEA TURTLES. 
International Technology Corp., Knoxville, TN. 
For primary bibliographic entry see Field 7B. 
W90-10675 


CURRENT SEA TURTLE ae AT CAPE 
CANAVERAL SHIP CHANNE 

Florida Univ., Gainesville. Dee of Zoology. 

For primary bibliographic entry see Field 7B. 
W90-10676 


ECOSYSTEM MODEL OF THE WESTERN 
WADDEN SEA: A BRIDGE BETWEEN SCI- 
ENCE AND MANAGEMENT. 

Nederlands Inst. voor Onderzoek der Zee, Texel. 
For primary bibliographic entry see Field 2L. 


W90-10695 


FUNDAMENTALS OF AN APPLIED ECOSYS- 
TEM RESEARCH PROJECT IN THE WADDEN 
SEA OF SCHLESWIG-HOLSTEIN. 

Goettingen Univ. (Germany, F.R.). Systematisch- 
Gebotanisches Inst. und Neuer Botanischer 
Garten. 

C. Leuschner, and B. Scherer. 

Helgolaender Meeresuntersuchungen HEMEDC, 
be 43, No. 3/4, p 565-574, 1989. 2 fig, 3 tab, 16 
ref. 


Descriptors: *Ecosystems, *Environmental protec- 
tion, *Research, *Wadden Sea, *Water resources 
management, *West Germany, Coastal waters, Es- 
tuarine environment, Habitats, Research priorities, 
Theoretical analysis. 


The aims, content and organizational structure of a 
proposed interdisciplinary ecosystem research 
project in the Wadden Sea of Schleswig-Holstein 
(West Germany) are briefly presented. The project 
will include research on both fundamental as well 
as applied aspects of the Wadden Sea ecosystems 
and their interaction with local human activities. In 
contrast to most of the other completed or current- 
ly running ecosystem research projects on tidal 
coasts, a considerable part of the scientific work 
will also deal with aspects of ecosystem manage- 
ment and protection of the various marine and 
semiterrestrial habitats of the Wadden Sea. Consid- 
erable attention is paid to theoretical and methodo- 
logical aspects of research on ecosystems and land- 
scape units. In particular, the adoption of a hierar- 
chical view of complex biological and environmen- 
tal systems is recommended. (Author’s abstract) 
W90-10696 


ECOLOGICAL ASPECTS OF ENVIRONMEN- 
TAL PROTECTION IN DESIGNING RESER- 
VOIRS. 

A. P. Makhinya. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 460-466, February 1990. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No 8, pp 29-34, 
August 1989. 


Descriptors: *Design criteria, *Ecological effects, 
*Environmental protection, *Reservoirs, *Water 
resources development, Lakes, Project planning, 
Rivers, Translations, Water quality management, 
Water use. 


The state of the ecosystems of both rivers and 
lakes is determined not only by their hydrological, 
biological and chemical parameters, but also by 
their methods of management. Under present day 
conditions (at the present level of water use and 
anthropogenic load), neither a river nor a lake, no 
matter what primal purity they originally pos- 
sessed, can withstand the powerful pressure of 
pollutants. The unsound principle of using rivers 
and lakes as the recipients of wastewater and other 
pollutants, will only further degrade their water 
quality. There are two major positions used when 
predicting water quality: (1) the development of 
internal design measures which make it possible to 
establish reservoir parameters and operating re- 
gimes to prevent the negative manifestation of 
restructuring of the water body and promote the 
preservation of positive phenomena in the future; 
and (2) the development of external water protec- 
tion measures or recommendations taking into ac- 
count the contradictory requirements of various 
water users, and meeting the requirements of pri- 
mary sanitary-domestic (potable) and fisheries 
water use on the basis of a system standards and 
regulations document. (Brunone-PTT) 

W90-10810 


COMBINED REMOVAL OF SEDIMENTS 
FROM THE CHIRYURT RESERVOIR. 

For primary bibliographic entry see Field 2J. 
W90-10811 


WETLANDS: CONCERNS AND SUCCESSES. 
For primary bibliographic entry see Field 2H. 
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W90-10912 


PLANT COMMUNITY STRUCTURE IN DIS- 

TURBED AND UNDISTURBED FORESTED 

WETLANDS. 

Lockheed Engineering and Sciences Co., Wash- 

ington, DC. 

For primary bibliographic entry see Field 2H. 
90-10922 


IMPACTS OF IRRIGATION 
ON WETLANDS. 

National Irrigation Water Quality Program, Wash- 
ington, DC. 

J. P. Deason. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 127-138, 2 
tab, 14 ref. 


DRAINWATER 


Descriptors: ‘*Agricultural runoff, *Drainage 
water, *Environmental effects, *Irrigation effects, 
*Selenium, *Water pollution effects, *Water pollu- 
tion sources, *Wetlands, Arizona, California, Geo- 
chemistry, Irrigation, Montana, Nevada, Texas, 
Utah, Wyoming. 


Over the past four years, the U.S. Department of 
the Interior has been engaged in a program to 
identify, evaluate and respond to irrigation-induced 
contamination problems in the western states. To 
date 20 areas in 13 states have been selected for 
investigation. Reconnaissance-level studies focus- 
ing on identification of irrigation-induced contami- 
nation problems have been completed at nine loca- 
tions in Arizona, California, Montana, Nevada, 
Texas, Utah, and Wyoming. Results reveal signifi- 
cant adverse impacts on a number of wetland areas 
receiving irrigation drainage water. Several obser- 
vations about the nature of irrigation-induced con- 
tamination problems can be made: (1) it appears 
that selenium is the constituent of concern most 
commonly found at elevated concentrations in 
wetland ecological systems receiving irrigation 
drainage water; (2) concentrations of analytes were 
found to vary widely on a spatial basis in all 
environmental media sampled; (3) closed water- 
sheds are an important physical characteristic of 
locations that may tend to exhibit symptoms of 
irrigation-induced contamination; and (4) other hy- 
drologic and geochemical characteristics can also 
serve as indicators of potential problems with irri- 
gation drainage. (See also W90-10912) (Lantz- 
PTT) 


W90-10924 


WETLAND PLANT COMMUNITIES ON THE 
SHORELINE OF A NEWLY CONSTRUCTED 
RESERVOIR. 

Normandeau Associates-Southeast, Aiken, SC. 

For primary bibliographic entry see Field 2H. 
W90-10941 


TWO URBAN STREAM RECONSTRUCTION 
AND WETLAND RESTORATION/CREATION 
PROJECTS IN AURORA, COLORADO. 
Greenhorne and O’Mara, Inc., Aurora, CO. Water 
Resources Dept. 

R. P. Gildersleeve, D. J. Williams, and D. J. 
Cooper. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 345-353, 3 ref. 


Descriptors: *Colorado, *Mitigation, *Stream 
flow, *Urban areas, *Water resources manage- 
ment, *Wetland restoration, Case studies, Channel 
improvement, Drainage canals, Environmental 
protection, Flood control, Flooding, Sand Creek, 
Vegetation, Wetlands. 


Two projects constructed in 1987 and 1988, in the 
City of Aurora, Colorado are addressed. Each 
project involved extensive modifications to drain- 
age channels to confine flood flows and mitigate 
impacts to wetlands caused by stream channel re- 
construction. The Sand Creek project was de- 


signed and constructed to contain the 100 year 
runoff event in an active alluvial channel. Disrup- 
tion of wetlands was mitigated both on and off 
channel. Off-channel, a 4 acre wetland was con- 
structed to create open water channels and ponds, 
expand existing herbaceous shoreline vegetation, 
create shrub dominated wetlands, and enrich the 
floristic composition of cottonwood forests. On- 
channel mitigation was designed to restore wet- 
lands that existed prior to channel improvements. 
The Horseshoe Park project involved channel deg- 
radation in an existing wetland which lowered the 
groundwater table and reduced frequency of sur- 
face flooding resulting in the drying up of a large 
wetland. A system of grade control structures was 
designed and built to control the gradient of 
streams, eliminate headcutting and erosion, pro- 
vide a high water table and periodic surface water 
flooding of the wetland areas. A total of 21.9 acres 
of high quality wetlands were created and protect- 
ed. (See also W90-10912) (Author’s abstract) 
W90-10945 


WETLAND VEGETATION CHANGES RESULT- 
ING FROM DRAINAGE OF SOUTH FLORIDA 
FLATWOODS. 

Treasure Coast Regional Planning Council, Palm 
City, FL. 

S. E. Black, and D. W. Black. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 391-400, 1 
tab, 16 ref. 


Descriptors: *Drainage effects, *Ecological ef- 
fects, *Florida, *Species diversity, *Urban runoff, 
*Urbanization, *Vegetation, *Wetlands, Environ- 
mental protection, Land use. 


Pine flatwoods in Palm Beach, Martin, St. Lucie 
and Indian River Counties contain numerous small, 
isolated wetlands. Most of these wetlands contain 
standing water only during the wet season. The 
vegetation of these wetlands is dominated by hy- 
drophytic grasses and sedges, and various other 
emergent marsh plants with strong zonation relat- 
ed to elevation and soil type. Human encroach- 
ment is rapidly destroying this habitat in spite of 
wetland protection regulations. Isolated, ephemer- 
al wetlands in flatwoods have unique wildlife 
values that are difficult to preserve because they 
result from upland/wetland interactions. Evalua- 
tion of the environmental status of these wetlands 
depends on understanding the vegetation and how 
it responds to drainage. Slash pine, dog fennels, 
beard grasses, and bloodroot are conspicuous 
plants which may occasionally be useful as signals 
of drainage or disturbance. In general, however, 
analysis of the ecological affinities of a broad range 
of the species present gives a much more reliable 
picture of the status of a flatwoods wetland. Be- 
cause the isolated wetlands are difficult to preserve 
or mitigate for, they are good candidates for inno- 
vative techniques such as mitigation banking or 
compensation (giving wetland mitigation credit for 
preservation of natural upland habitat that in- 
creases the environmental value of preserved wet- 
lands). (See also W90-10912) (Lantz-PTT) 
W90-10949 


NUMERICAL MODEL OF THE EFFECTS OF 
PROPELLER WASH AND SHIP-INDUCED 
WAVES FROM COMMERCIAL NAVIGATION 
IN AN EXTENDED NAVIGATION SEASON ON 
EROSION, SEDIMENTATION, AND WATER 
QUALITY IN THE GREAT LAKES CONNECT- 
ING CHANNELS AND HARBORS. 

For primary bibliographic entry see Field 2J. 
W90-11088 


APPLICATION OF WETLAND VALUATION 
TECHNIQUES: EXAMPLES FROM GREAT 
LAKES COASTAL WETLANDS. 

Michigan Univ., Ann Arbor. School of Natural 
Resources. 

For primary bibliographic entry see Field 6B. 
W90-11231 


BENEFICIAL USES OF DREDGED MATERI- 
AL. 


For primary bibliographic entry see Field SE. 
W90-11316 


OVERVIEW OF BENEFICIAL USES OF 
BERM: 


Coastal Engineering Research Center, Vicksburg, 
MS 


For primary bibliographic entry see Field 5E. 
W90-11317 


LOW WAVE ENERGY STABILIZATION OF 
SHORELINES. 

Moffatt and Nichol Engineers, Raleigh, NC. 

For primary bibliographic entry see Field 4D. 
W90-11318 


ENVIRONMENTAL CONSIDERATIONS _IN 
USING BEACH NOURISHMENT FOR 
DREDGED MATERIAL PLACEMENT. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

D. A. Nelson, and E. J. Pullen. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 113-128. 70 ref. 


Descriptors: *Bank stabilization, *Beach nourish- 
ment, *Beneficial use, *Dredging, *Environmental 
effects, *Erosion control, Beach erosion, Ecologi- 
cal effects, Marsh vegetation, Sea grasses, Sedi- 
mentation, Water quality. 


Erosion is a major problem along coastal shore- 
lines. One of the most environmentally desirable 
and cost-effective shore protection alternatives is 
beach nourishment. The major concerns related to 
beach nourishment are the time of material place- 
ment, the grain size of the material placed, and the 
compaction of the material after placement. Sched- 
uling nourishment in the late fall and winter may 
be less detrimental than during the spring through 
early fall, when most coastal animals are spawning 
or nesting. The grain size of the material placed 
should be as similar to the natural beach sediments 
as possible. If a compatible sand size is used, most 
organisms will rapidly recolonize the beach. A 
change in sediment size may result in a change in 
organisms using the substrate. In addition, if the 
material is very fine, problems with turbidity may 
occur nearshore both during and after placement. 
Turbidity and sedimentation can be reduced by 
minimizing the silt and fine sediments in the bor- 
rowed material. Another physical change in the 
sediments which can occur is increased compac- 
tion. This may be the result of an increase in fine 
material, mineralization or binding together of par- 
ticles, and layering of flat-shaped grains. An in- 
crease in compaction of the beach sediments can 
make them less suitable for burrowing organisms, 
particularly sea turtles. When incompatible materi- 
al must be used, some potential alternatives are: (1) 
to overlay the renourished material with suitable 
sediments, (2) to preserve the existing beach by 
nourishing adjacent to it, and (3) to soften the new 
material by tilling. Planting beach grasses after 
nourishment will reduce blowing sand and create 
sand dunes. The sand dunes will then be a source 
of sand during storm erosion. (See also W90-11316) 
(Geiger-PTT) 

W90-11320 


ENVIRONMENTAL ASSESSMENT OF 
DREDGED MATERIAL DISPOSAL ON GRAZ- 
ING LANDS AT EAST MATAGORDA BAY, 
TE 


XAS. 
Texas A and M Univ. at Galveston. 
J. W. Webb, and M. C. Landin. 
IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D903, February 1990. p 144-158. 2 fig, 12 tab, 1 
ref. 


Descriptors: *Beneficial use, *Dredging, *Environ- 
mental effects, *Grazing, *Salt marshes, *Spoil 





banks, *Waste disposal, Biomass, East Matagorda 
Bay, Ecological effects, Nutrients, Rangeland, 
Texas, Vegetation effects. 


The effect of deposition of dredged material on 
grazing land and revegetation was examined at 68 
sampling stations on lands adjacent to East Mata- 
gorda Bay in the Galveston District. At each sam- 
pling station, measurements were made of percent 
cover of each species and total percent ground 
cover, biomass, chemical analyses of plant leaf tips, 
soil water salinity, soil particle size, and possible 
toxins in dredged material. Depth of dredged mate- 
rial at each station was also measured. Data were 
—s prior to disposal, ney 1 week 
disposal, at the end of the first growing 
pool, at 1 yr, and at the end of the second 
growing season. Results showed that vegetation 
composition, cover, and biomass were not signifi- 
cantly impacted when sediment depth (after com- 
paction) was below 12 cm. Vegetation cover and 
biomass were significantly reduced when sediment 
depth exceeded 18 cm. Vegetation near outfalls 
was impacted because of depth of sediment, while 
vegetation in depressions was impacted by accu- 
mulation of sediment. Sediment filtered through 
vegetation up to 550 m from pipe outfalls, but 
significant changes in vegetation occurred primari- 
ly near outfalls or in depressions. The crude pro- 
tein content of plants was slightly increased by 
dredged material deposition. No significant amount 
yA. toxic substances appeared in plants grown on 
ged material compared to plants grown on 

regula 0 soil. (See also PV90-11316) (Geiger-PTT) 


USE OF DREDGED MATERIAL ISLANDS BY 
COLONIAL NESTING WATERBIRDS IN THE 
NORTHERN GULF COAST. 

Army Engineer Waterways Experiment Station, 


IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, ‘Texas. Technical Report 
~ tee February 1990. p 160-173. 4 fig, 1 tab, 12 
ref. 


Descriptors: *Beneficial use, *Dredging, *Spoil 

banks, *Spoil dis; *Waste disposal, *Water 
a *Waterfowl *Wildlife habitats, Ecological 
effects, Environmental effects, Gulf of Mexico, 
Wildlife conservation. 


The primary use of dredged material islands is by 
numerous species of birds. The US Army Corps of 
Engineers has built over 2,000 islands during 
dredging ear over the past 100 years. There 
are gene: four types of dredged material islands 
and sites a by colonially nesting waterbird spe- 
cies throughout North America. Mainland disposal 
sites (diked and undiked) are less frequently used 
because they allow access to ground predators 
such as raccoons and coyotes. Older undiked is- 
lands and diked islands are the most commonly 
occurring colony islands. The fourth type of 
island, very large confined disposal facility 
(CDFs), can be used for decades for placement of 
material from more than one dredging project. 
There are three CDFs in the northern gulf coast 
region, all of which are used by nesting seabirds. In 
the northern gulf coast region there are 645 
dredged material islands and sites. By contrast, 
there is much less available natural habitat for 
nesting waterbirds in Mississippi, Louisiana, and 
Texas, where 68, 56, and 58%, respectively, of all 
dredged material islands and sites have nesting 
colonies. Twenty-seven colonially nesting water- 
bird species and several other non-colonial species 
are nesting on dredged material islands and sites in 
the northern gulf coast. Among these are black 
skimmers, tern species, brown pelicans, American 
white pelicans, gull species, heron and egret spe- 
cies, ibis species, cormorants, roseate spoonbills, 
and other less numerous nesting species such as the 
black-necked stilt, American oystercatchers and 
willets, clapper rails, snowy plovers, and killdeers. 
Nesting waterbirds are attracted to dredged mate- 
rial because the sites offer —— from ground 
predators, a wide range of habitat, and ample feed- 
ing areas in nearby waters. The federal, state, and 
local governments should work in cooperation 
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with private organizations and the Corps of Engi- 
neers in protecting and managing waterbird nest- 
ing sites on dredged material lands. (See also W90- 
11316) (Geiger-PTT) 

W90-11322 


BENEFICIAL USES OF DREDGED MATERIAL 
WITHIN THE NEW ORLEANS DISTRICT. 
Army Engineer District, New Orleans, LA. 

For primary bibliographic entry see Field 5E. 
W90-11323 


USING NEW WORK AND MAINTENANCE 
MATERIAL FOR MARSH CREATION IN THE 
GALVESTON DISTRICT. 

Army Engineer District, Galveston, TX. 

For primary bibliographic entry see Field 5E. 
W90-11324 


OVERVIEW OF DREDGE MATERIAL MAN- 
AGEMENT IN THE VICKSBURG DISTRICT. 
Army Engineer District, Vicksburg, MS. 

For primary bibliographic entry see Field SE. 
W90-11325 


DREDGED MATERIAL DISPOSAL: WHAT IS 
IN THE FUTURE. 

For ary bibliographic entry see Field SE. 
W90-11326 


DEVELOPMENT AND OPERATIONS OF THE 
CONTAINMENT AREA AQUACULTURE PRO- 
GRAM (CAAP) DEMONSTRATION SHRIMP 
FARM. 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field SE. 
W90-11327 


THIN-LAYER PLACEMENT OF DREDGED 
MATERIAL: A METHOD FOR REDUCED EN- 
VIRONMENTAL IMPACT. 

Army Engineer District, Mobile, AL. 

For primary bibliographic entry see Field 5G. 
W90-11328 


DREDGING RESEARCH PROGRAM. 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

L. Vallianos. 

IN: Beneficial Uses of Dredged Material. Proceed- 
ings of the Gulf Coast Regional Workshop, April 
26-28, 1988, Galveston, Texas. Technical Report 
D-90-3, February 1990. p 258-267. 


Descriptors: *Beneficial use, *Dredging, *Environ- 
mental effects, *Research priorities, Cost analysis, 
Maintenance, Management planning, Monitoring, 
Navigation channels. 


In 1988, the US Army Corps of Engineers 
launched a major research and development pro- 
gram to address problems and needs arising in the 
performance of its dredging mission. The Dredg- 
ing Research Program focuses on a broad horizon 
of problem areas related to the physical aspects of 
dredging or dredging projects. The Corps dredges 
and maintains some 25,000 miles of commercially 
navigable channels serving some 400 ports. The 
need to affirm the Corps expertise in the operation- 
al aspects of dredging led to the development of 
the Dredging Research Program. The Dredging 
Research Program was authorized with a $3 mil- 
lion budget. The Dredging Research Program’s 
technical structure consists of five problem areas of 
investigation: the analysis of dredged material dis- 
posed in open waters; material properties related to 
navigation and dredging; dredge plant equipment 
and system processes; vessel positioning, survey 
controls, and dredge monitoring systems; and man- 
agement of dredging projects. Those participating 
in accomplishing this research effort include: the 
US Army Engineer Waterways Experiment Sta- 
tion; Engineer Topographic Laboratories Corps of 
Engineers Districts and Divisions; and various re- 
search and development contractors. The Dredg- 
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ing Research Program will utilize various media to 
assure expedient transfer of results and methods to 
facilitate their utilization. Results of the program 
will be presented in: a periodic bulletin; manuals; 
specifications; technical reports; technical notes; 
miscellaneous papers; computer software and user 
guides; instructional videotapes; lectured training 
courses, meetings, workshops, and symposia; and 
one-stop consultations by the program manager 
and principal investigators. The Dredging 
search Program is managed through a hierarchical 
structure beginning at the upper tier with program- 
matic responsibilities vested in oup of three 
primary and four advisory = monitors rep- 
resenting the Directorates of Civil Works and En- 
gineering and Construction, Office of the Chief of 
Engineers. (See also W90-1 1316) (Geiger-PTT) 
W90-11329 


CORPS/EPA FIELD VERIFICATION 
GRAM (FVP). 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 5C. 
W90-11330 


PRO- 


= FEDERAL REGULATIONS ON DREDG- 
Corps of Engineers, Washington, DC. 

For primary bibliographic entry see Field 6E. 
W90-11331 


RESERVOIR INDUCED SEISMICITY NEAR 


Northern Illinois Univ., De Kalb. Dept. of Geolo- 


gy. 

I. W. El-Hussain, and P. J. Carpenter. 

Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. 27, No. 1, p 51-59, 4 fig, 34 
ref. February 1990. 


Descriptors: *Earthquakes, *Hydraulic structures, 
*New Mexico, *Reservoirs, *Seismology, Data in- 
terpretation, El Vado Reservoir, Geology, Geo- 
physics, Heron Reservoir, Reservoir storage, Spa- 
tial distribution, Temporal distribution. 


Spatial, temporal and magnitude-frequency rela- 
tionships for earthquakes occurring between 1976 
and 1984 near Heron and El Vado reservoirs in 
northern New Mexico were examined for evidence 
of reservoir-induced seismicity (RIS). Most of the 
264 located shocks, including those with the high- 
est magnitude, occurred in 1982 when Heron Res- 
ervoir reached its maximum capacity of approxi- 
mately 0.5 cu km and an impoundment depth of 66 
meters. Between 1976 and 1984, earthquake 
swarms followed, or were enhanced by, reservoir 
filling in three out of four cases where filling 
resulted in new maximum water volumes for 
Heron Reservoir. Shocks generally cluster be- 
tween the reservoirs in a region of north-south 
block faulting. A cumulative earthquake frequency 
versus magnitude plot for Heron-El Vado pro- 
duced a b-value of 0.92 +/-0.03 (1 SD) which i is 
slightly higher than other b-values for northern 
New Mexico and is consistent with b-values for 
reservoir induced shocks in other areas. The spatial 
and temporal distribution of these events, along 
with their b-value, suggests most of them have 
been triggered by reservoir loading. Practical 
ramifications of this work are that RIS can occur 
in reservoirs with impoundment depths of < 100 
m, and RIS may occur if others dams are located 
along the historically seismic Archuleta anticline 
on the eastern margin of the San Juan basin. (Au- 
thor’s abstract) 

W90-11426 


EVALUATION OF THE BENTHIC RESOURCE 
VALUE OF IMPOUNDED AND NON-IM- 
POUNDED TIDAL CREEKS IN VIRGINIA, 
USA. 

Virginia Inst. of Marine Science, Gloucester Point. 
Div. of Geological and Benthic Oceanography. 
M. W. Luckenbach, R. J. Diaz, E. C. Zobrist, and 

C. H. Hutton. 





Field 6—WATER RESOURCES PLANNING 


Group 6G—Ecologic Impact Of Water Development 


Ocean & Shoreline Management OSMAE6, Vol. 
14, No. 1, p 35-50, 1990. 7 fig, 5 tab, 7 ref. 


Descriptors: *Benthic fauna, *Dam effects, *Envi- 
ronmental effects, *Estuaries, *Impounded rivers, 
*Tidal rivers, Food chains, Virginia, Wetlands. 


Impounded tidal creeks are common features along 
the United States Atlantic coast from Virginia to 
Georgia. While it is clear that impounding the 
headwaters of tidal creeks results in some loss of 
habitat for estuarine species, the net result of this 
practice on fisheries is unknown. Potential effects 
of impounding tidal creeks include alterations in 
the resource value of downstream wetland habi- 
tats. Benthic invertebrates serve as food for higher 
trophic levels (e.g. crabs and fishes) and, because 
of their sedentary life style, are constrained to cope 
with local environmental conditions. Comparisons 
of macrobenthic invertebrate biomass available to 
higher levels were made between two impounded 
and non-impounded creek pairs in coastal Virginia. 
The results indicated that neither the total amount 
nor the distribution of this resource varied between 
impounded and non-impounded creeks. This im- 
plied that impounding the headwater regions of a 
tidal creek does not severely reduce the resource 
value of downstream habitats to higher trophic 
levels. (Author’s abstract) 

W90-11639 


EUHYDROPHYTES OF EGYPTIAN NUBIA. 
Assiut Univ. (Egypt). Dept. of Botany. 
h 


I. Springuel, and K. J. Murphy. 
Aquatic Botany AQBODS, Vol. 37, No. 1, p 17-25, 
June 1990. 6 fig, 2 tab, 34 ref. 


Descriptors: *Aquatic plants, *Aswan High Dam, 
*Dam effects, *Ecological effects, *Egypt, *Eu- 
trophication, *Limnology, *Nile River, Aswan 
Reservoir, Lake Nasser, Macrophytes, Water re- 
sources management. 


The past and current status of the euhydrophyte 
flora of the Nile River and its major impound- 
ments, Lake Nassar and the Aswan Reservoir, in 
the Nubia region of Upper Egypt, are described. 
Although the flora of the Nile and its major im- 
poundments is well documented in the Sudan and 
Lower Egypt, the Upper Egyptian stretch of the 
river has been neglected by plant ecologists. Evi- 
dence suggests that major changes have occurred 
in the flora of the Nile system in Egyptian Nubia in 
recent years following completion of the Aswan 
High Dam in 1964. An intensive botanical survey 
of the Nile Valley in Egyptian Nubia before its 
inundation by Lake Nassar revealed the presence 
of only a few aquatic macrophyte species. Subse- 
quent to the construction of the Aswan High Dam, 
two euhydrophyte species appear to have been lost 
from the region: Alisma gramineum Lejeune and 
Damasonium alisma Mill. Other species have colo- 
nized the area with varying degrees of success. 
The Aswan High Dam has had a profound impact 
on the flora of the region. (Lantz-PTT) 

W90-11778 


LONG-TERM CHANGES OF SEAGRASS 
MEADOWS IN BOTANY BAY, AUSTRALIA. 
Sydney Univ. (Australia). School of Biological 
Sciences. 

For primary bibliographic entry see Field 2L. 
W90-11779 


COMPARISON OF CONSERVATION ATTI- 
TUDES AMONG FISHERMAN IN THREE 
PROTECTED LAKES IN GREECE. 

Thessaloniki Univ., Salonika (Greece). Dept. of 
Agricultural Economics. 

G. A. Daoutopoulos, and M. Pyrovtsi. 

Journal oO! Environmental Management 
JEVMAW, Vol. 31, No. 1, p 83-92, July 1990. 1 
fig, 4 tab, 23 ref. 


Descriptors: *Commercial fishing, *Ecological ef- 
fects, *Greece, Fish populations, Fisheries, Lake 
Kerkini, Lake Mikri Prespa, Lake Vistonis, Lake 
fisheries, Water resources development. 


Lakes Vistonis, Kerkini and Mikri Prespa in 
Greece, although wetlands of international impor- 


tance, suffer severe conservation problems with 
the continuous deterioration of their resources. 
Goals for conservation are: (1) to compare the 
conservation attitudes of commercial fisherman of 
those lakes; (2) to explain the differences through 
variations in the socio-demographic and fishing 
technology/practices characteristics; and (3) to 
suggest proper education and management meas- 
ures in order to resolve inherent conflicts. The 
pe yen survey, carried out with a sample 
of 110 commercial fisherman, revealed that those 
in Lake Vistonis differ significantly in their atti- 
tudes and perceptions toward wetland ecosystems, 
birds, and more specifically pelicans, from fisher- 
man in lakes Mikri Prespa and Kerkini. The former 
expressed the most negative attitude to the envi- 
ronment. Conflict identified by these fishermen 
was about the fish eating birds, particularly cormo- 
rants preying heavily on the fish ponds that they 
have constructed. However, fishing practices of 
these same fisherman are positive toward the re- 
sources that they harvest. This attitude may result 
from the form of organization they have adopted a 
fisherman’s cooperative where strict regulations 
toward sustainable utilization of fisheries are en- 
forced. On the other hand, in lakes Kerkini and 
Prespa, fishermen are individually harvesting the 
maximum days permitted, using small mesh nets 
and illegal fishing methods, thus imposing intensive 
pressure on the fisheries. As a result, strong com- 
petition for fisheries prevails between them. 
(Lantz-PTT 

W90-11806 


7. RESOURCES DATA 
7A. Network Design 


USE OF SWRRB COMPUTER MODEL FOR 
THE NATIONAL COASTAL POLLUTANT DIS- 
CHARGE INVENTORY. 

Terra Research, Inc., Akron, O) 

M. P. Singer, F. D. Arnold, R. i Cole, J. G. 
Arnold, and J. R. Williams. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 119-131, 1 fig, 6 tab, 11 ref. 


Descriptors: *Coastal waters, *Computer models, 
*Land use, *Monitoring, *National Pollutant Dis- 
charge Inventory, *Rural areas, *Sediment trans- 
port, *Surface runoff, Forest watersheds, Sediment 
load, Sediment yield, Washington, Willapa Bay. 


As part of the National Pollutant Discharge Inven- 
tory, the National Oceanic and Atmospheric Ad- 
ministration is using the Simulator for Water Re- 
sources in Rural Basins (SWRRB) computer model 
to estimate sediment and runoff yields from non- 
urban lands in all coastal counties of the U.S. The 
SWRRB model was developed by the Agricultural 
Research Service to compute sediment and water 
yields from large, complex, rural basins. Site-spe- 
cific data are obtained from the Soil Conservation 
Service’s National Resources Inventory and Soils- 
5 databases, NOAA weather stations, U.S. Geolog- 
ical Survey digital land-use data tapes, and other 
local sources. Simulations have been run for crop 
land, rangeland and forest land in approximately 
770 subwatersheds comprising the Eastern and 
Western coastal zones of the U.S. (Gulf Coast 
work is in progress), including the Willapa Bay 
Estuarine Drainage Area in Washington. The sedi- 
ment yields predicted for the Willapa Bay area 
range from 2.92 tons/acre (T/a) for pastureland to 
0.008 T/A for close grown crops. In assessing 
these results, it is important to remember that the 
SWRRB model delivers sediment to the nearest 
stream, as opposed to the USLE, which computes 
edge-of-field losses only. As a result, the computed 
sediment yields are two to three times less than soil 
losses computed using the USLE. The largest total 
sediment loading computed for the Willapa Bay 
area was for deciduous forest with good soil cover, 
followed by mixed forest with poor cover. These 
are by far the dominant land use types in terms of 
total area. From a seasonal perspective, the winter 
and spring seasons generate the greatest amount of 
sediment and runoff. The overall picture of Wil- 
lapa Bay reflects the dominance of forestland and 
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the relation between seasonal rainfall patterns and 
sediment yields. (See also W90-10584) (Lantz- 


PTT) 
W90-10590 


PRINCIPLES FOR THE DANISH BIOMONI- 
TORING PROGRAMME. 

Danmarks Geologiske Undersoegelse, Hoersholm. 
For primary bibliographic entry see Field 5A. 
W90-10684 


DEVELOPMENT OF WETLANDS MAPPING 
PROCEDURES FOR FOREST PLANNING IN 
SOUTHEAST ALASKA. 

Tongass National Forest, Ketchikan, AK. 

T. Demo, W. D. Loggy, and R. West. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 45-59, 6 tab, 
16 ref, append. 


Descriptors: *Alaska, *Data collections, *Data in- 
terpretation, *Forest watersheds, *Forested wet- 
lands, *Mapping, *Wetlands, Bogs, Conifers, 
Drainage, Ecosystems, Geography, Soil proper- 
ties, Vegetation. 


The definition and mapping of forested wetlands is 
essential for it options and po- 
tential impacts on the Tongass National Forest in 
southeast Alaska. Wetlands were identified using 
modification of the three-parameter approach em- 
ployed by the U.S. Army Corps of Engineers, and 
then mapped by interpretation of existing soil maps 
in a geographic information system (GIS). An ex- 
isting soils-forested plant association data base was 
used to define wetlands, A comparison of wetland 
versus upland scores was used to designate each 
association wetland or non-wetland. Hydric soils 
were cross-referenced to plant associations, then 
related to soil map units in existing computerized 
soil maps. Wetland habitats were classified accord- 
ing to an approach employed by the U.S. Fish and 
Wildlife Service. In comparing wetland indices of 
the Chatham, Stikine, and Ketchikan Areas 
(roughly corresponding to north, middle, and 
south portions of the Tongass), habitat differences 
are suggested. Wetland indices for the poorest 
mixed conifer association (mixed conifer/blueber- 
ry/deer cabbage) are similar on the Ketchikan and 
Stikine Areas (1.43 and 1.51, respectively) but 
lower on the Chatham Area (1.02). The Chatham 
Area value is very nearly upland (< 1.00), suggest- 
ing that this association may be able to occupy 
somewhat better-drained sites in the colder north 
portion of the Tongass. The shore pine/crowberry 
association, representing the transition from bog to 
forest, is also less hydric on the Chatham Area 
(1.23 versus 2.51 on the Ketchikan Area and 5.29 
on the Stikine Area). Anomalies also occur. The 
spruce/blueberry/skunk cabbage association is 
considered wetland on the Stikine and non-wetland 
on the Ketchikan and Chatham Areas. Further 
investigation is warranted to explain these differ- 
ences and to better define the mechanisms of vege- 
tation response to drainage and other soil factors. 
(See also W90-10912) (Lantz-PTT) 

W90-10917 





HOW TO WRITE SAMPLING PLANS FOR 
REGULATORY COMPLIANCE. 

Donley Environmental Management, Inc., Siaf- 
ford, VA. 

For primary bibliographic entry see Field 5G. 
W90-11058 


eee ROLE IN COMPLETING ENVI- 
ONMENTAL AUDITS FOR INDUSTRIAL 

PROPERTY TRANSFERS. 

Burgess and Niple Ltd., Columbus, OH. Industrial 

Services Div. 

For primary bibliographic entry see Field 6E. 

W90-11060 


DRINKING WATER PROGRAM CERTIFICA- 
TION: RECIPROCAL AGREEMENTS. 





Lyndon B. Johnson School of Public Affairs, 
Austin, TX. 

For primary bibliographic entry see Field 5G. 
W90-11089 ‘ 


LANDSAT IMAGE AND SAMPLE DESIGN 
FOR WATER RESERVOIRS (RAPEL DAM 
CHILE 


CENTRAL De 

Chile Univ., Santiago. Unidad de Sistemas de In- 
formacion Geografica y Percepcion Remota. 

For primary bibliographic entry see Field 7B. 
W90-11163 


WATER QUALITY ASSESSMENT PROGRAMS 
IN AUSTRALIA DECIDING WHAT TO MEAS- 
URE, AND HOW AND WHERE TO USE 
BIOINDICATORS. 

Water Research Center, Canberra (Australia). 

W. A. Maher, and R. H. Norris. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. iN p 115-130, May 1990. 
1 fig, 2 tab, 75 ref. 


Descriptors: *Bioindicators, *Data acquisition, 
*Monitoring, *Water pollution effects, *Water 
quality assessment, Australia, Data interpretation, 
Decision making, Ecological effects, Environmen- 
tal effects, Water quality management. 


Effective water quality assessment programs re- 
quire the formulation of common objectives be- 
tween managers who are making decisions and 
scientists who are obtaining the information on 
which those decisions are to be made. The data 
collected must be appropriate for use in the deci- 
sion making process. After the objectives have 
been formulated a number of testable hypotheses 
can be proposed and evaluated in terms of what 
information is required for decision making. From 
a management perspective it is important to know 
if an impact occurs and what management strategy 
to adopt to reduce or eliminate the impact. When 
bioaccumulators are used to indicate environmen- 
tal quality the organisms proposed need to be fully 
evaluated before being used. Communities, which 
are often used to assess levels of impact, have the 
capacity to assimilate pollutants and they will func- 
tion under pollutant stress. Thus, managers need to 
make value judgements about when a community 
structure or function has shifted from acceptable to 
adverse. Bioassays in which the effects of pollut- 
ants on growth, biochemistry and behavior are 
measured, give an indication of the sublethal ef- 
fects of a pollutant, but it is difficult to set mean- 
ingful levels that are not to be exceeded for use by 
managers. Difficulties in using chemical and bio- 
logical data mainly arise from a lack of apprecia- 
tion of environmental heterogeneity. The data ob- 
tained must meet the needs for statistically testing 
hypotheses. Before programs can be designed to 
meet statistical needs the potential sources of varia- 
bility must be considered. Once the minimum dif- 
ferences that are seen as important have been de- 
termined, the number of replicates needed can be 
calculated. Data verification is also needed; if the 
validity of data is questioned, so will any decisions 
that have been made based on those data. Finally 
programs should be designed to minimize the sam- 
pling effort/cost to meet the objectives. (Author’s 
abstract) 

W90-11195 


USE OF BIOLOGICAL MONITORING IN THE 
ASSESSMENT OF EFFECTS OF MINING 
WASTES ON AQUATIC ECOSYSTEMS OF 
THE ALLIGATOR RIVERS REGION, TROPI- 
CAL NORTHERN AUSTRALIA. 

Office of the Supervising Scientist for the Alligator 
Rivers Region, Sydney (Australia). 

C. L. Humphrey, K. A. arg and V. M. Brown. 
Environmental Monitorin and Assessment 
EMASDH, Vol. 14, No. Wie p 139-181, May 1990. 
11 fig, 5 tab, 54 ref. 


Descriptors: *Australia, *Bioindicators, *Mine 
wastes, *Monitoring, *Rivers, *Water pollution ef- 
fects, *Water pollution sources, Baseline studies, 
Biological properties, Data acquisition, Environ- 
mental _ effects, Fish, | Macroinvertebrates, 
Wastewater pollution, Water pollution. 


The primary objective of the biological monitoring 
program of the Alligator Rivers Region Research 
Institute is to develop techniques and procedures 
to monitor and assess effects of the mining and 
processing of ores on aquatic ecosystems of the 
region. Studies have been made in a seasonal tribu- 
tary (Magela Creek) of the East Alligator River 
near the Ranger Uranium Mine, and in the upper 
South Alligator River near the Coronation Hill 
gold, platinum and palladium prospect. Ranger and 
Coronation Hill are enclosed by Kakadu National 
Park; environmental safeguards are necessary for 
the minimization of water quality impairment in 
the aquatic ecosystems. Present studies on Magela 
Creek are designed to verify the adequacy of re- 
lease standards, based on biological tests, in pro- 
tecting the aquatic environment during and after 
releases of wastewater from Ranger during the wet 
season. Detection of short-term effects will be 
sought by either creekside or in situ monitoring 
methods. The detection and assessment of any 
longer-term impacts, however, will rely chiefly on 
comparisons of post-release data with those of 
historical baselines. Such baseline information is 
provided by studies on the structure of macroin- 
vertebrate and fish communities and/or on concen- 
trations of elements in organisms in those commu- 
nities, in Magela Creek and South Alligator River 
catchments. (Author’s abstract) 

W90-11196 


IMPORTANCE OF SITE SELECTION IN MON- 

ITORING THE MACROINVERTEBRATE 
COMMUNITIES OF THE YARRA RIVER, VIC- 

TORIA, 

Rural Water Commission of Victoria, Armadale 

(Australia). Water Quality Assessment Section. 

V. Pettigrove. 

Environmental Monitoring and Assessment 

EMASDH, Vol. 14, No. 2/3, p 297-313, May 1990. 

17 fig, 1 tab, 26 ref. 


Descriptors: *Australia, *Benthos, *Biomonitoring, 
*Land use, *Macroinvertebrates, *Monitoring, 
*Rivers, *Streamflow, *Urban areas, *Water pollu- 
tion effects, *Yarra River, Chemical —— 
Headwaters, Physical properties, Riffles, Riparian 
vegetation, Rural areas, Stream banks, Turbidity, 
Water quality. 


Following a preliminary study of the benthic ma- 
croinvertebrates of the Yarra River in Victoria, 
Australia, and its tributaries, a monitoring program 
of the macroinvertebrate communities of the river 
commenced in December 1983, as part of an at- 
tempt to relate spatial and long term trends in the 
condition of the river to changes in land use and 
the quality of input streams. The condition of the 
macroinvertebrate fauna of the Yarra River dete- 
riorates progressively downstream from the virtu- 
ally pristine headwater areas, through cleared rural 
areas in the mid-Yarra, to urban areas in the lower 
sections of the Yarra. It was found during a four- 
year study, that the physicochemical parameters 
affecting the fauna varied substantially in relation 
to the different physical characteristics of each site. 
In general, it is suggested that nutrients and the 
riparian vegetation had greatest impact on the 
riffle communities, and turbidities had greatest 
impact on the pool communities. The physical 
characteristics of each site also influenced the type 
and degree of response in the fauna to fluctuatiors 
in flow. Full consideration should be given to the 
type of stream habitat sampled when attempting to 
determine which water quality parameters have 
significant long-term effects on condition of the 
fauna. (Mertz- 


FIELD 05B, 02F, O7A06INVESTIGATIVE AP- 
PROACH FOR A CONTAMINATED BEDROCK 
AQUIFER IN NEW ENGLAND, USA. 

Jordan (Edward C.) Co., Inc., Portland, ME. 

For primary bibliographic entry see Field SB. 
W90-11387 


CONDUCTING FIELD STUDIES FOR TEST- 
ING PESTICIDE LEACHING MODELS. 
Environmental Protection Agency, Athens, GA. 
C. N. Smith, R. S. Parrish, and D. S. Brown. 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 


International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 39, No. 1, p 3-21, 1990. 1 
fig, 2 tab, 20 ref. 


Descriptors: *Experimental design, *Field tests, 
*Leaching, *Nonpoint pollution sources, *Path of 
pollutants, *Pesticides, *Water pollution sources, 
Design criteria, Fate of pollutants, Model testing, 
Statistical models. 


A variety of predictive models are being used to 
evaluate the transport and transformation of pesti- 
cides in the environment. These include well 
known models such as the Pesticide Root Zone 
Model (PRZM), the Risk of Unsaturated-Saturated 
Transport and Transformation Interactions for 
Chemical Concentrations Model (RUSTIC) and 
the Groundwater Loading Effects of Agricultural 
Management Systems Model (GLEAMS). The po- 
tentially large impacts of using these models as 
tools for developing pesticide management strate- 
gies and regulatory decisions necessitates the de- 
velopment of sound model validation protocols. 
This paper offers guidance on many of the theoret- 
ical and practical problems encountered in the 
design and implementation of field-scale model val- 
idation studies. Recommendations are provided for 
site selection and characterization, test compound 
selection, data needs, measurement techniques, sta- 
tistical design considerations and sampling tech- 
niques. A strategy is provided for quantitatively 
testing models using field measurements. (Author’s 
abstract) 

W90-11618 


ECOHYDROLOGICAL FRAMEWORK FOR 
WATER YIELD CHANGES OF FORESTED 
CATCHMENTS DUE TO FOREST DECLINE 
AND SOIL ACIDIFICATION. 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Hy- 
drologie und Wasserwirtschaft. 

For primary bibliographic entry see Field SC. 
W90-11641 


7B. Data Acquisition 


PROBE FOR MEASURING DEPTH TO 
WATER SURFACE IN WELLS. 

Great Lakes Forestry Research Centre, 
Sainte Marie (Ontario). 

C. L. Bodley, J. K. Jeglum, and G. J. Berry. 
Canadian Journal of Soil Science CJSSAR, Vol. 
69, No. 3, p 683-687, August 1989. 2 fig, 1 tab, 4 
ref. 


Sault 


Descriptors: *Mass instruments, *Water depth, 
*Well water, Data acquisition, Electronic equip- 
ment, Wells. 


Plans are presented for the construction of a probe 
for measuring depth to water surface in water 
wells. The probe utilizes a battery-powered audible 
buzzer and a light-emitting diode. The body of the 
probe is clear acrylic tubing, 12 mm in diameter. A 
pair of 20-gauge loudspeaker wires and a narrow 
measuring tape were inserted and passed along the 
length of the tube. A piece of solid, 12-gauge 
copper wire, approximately 25 mm long, was sol- 
dered to the end of each speaker wire and insulated 
to prevent the wires from touching each other or 
the metal tape. The two copper wires form the 
sensor of the probe. The electronic circuit is a 
simple transistor switch with adjustable sensitivity 
control that energizes a sold-state relay. This pro- 
vides a flow of current that energizes the buzzer 
and the light-emitting diode upon contact with the 
water. The probe is cheap, simple to construct, and 
durable enough for extended field use in forest and 
peatland hydrology studies. (Davis-PTT) 
W90-10531 


RIVER FLOW SIMULATION: RESEARCH 
AND DEVELOPMENTS. 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 7C. 
W90-10540 
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SEQUENTIAL PRECIPITATION SAMPLING 
APPARATUS. 

Nebraska Univ. at Omaha. Dept. of Chemistry. 
F. C. Laquer. 

Chemosphere CMSHAF, Vol. 20, No. 3/4, p 277- 
285, 1990. 4 fig, 25 ref. 


Descriptors: *Acid rain, *Chemistry of precipita- 
tion, *Conductivity, *Data acquisition, *Hydrogen 
ion concentration, *Instrumentation, *Measuring 
instruments, *Meteorological data collection, *Pre- 
cipitation samplers, *Rain gages, *Samplers, Calci- 
um, Data interpretation, Nitrates, Precipitation, 
Rainfall, Sampling, Sulfates. 


A continuous flow rainfall pH and conductivity 
measurement and fraction collection system was 
designed to monitor these parameters within a 
single rainfall event. The apparatus contains two 
independent rainwater sampling streams, one a 
continuous flow measurement of rainfall conduc- 
tivity, pH, and temperature, and the other an auto- 
matic fraction collector at regular rainfall depth 
periods, of samples for off-line laboratory analysis 
at a later time. Data are collected in response to a 
signal provided by a tipping bucket rain gage at 0.1 
mm rainfall depth intervals. A remote computer 
serves for data acquisition. The new system was 
tested on the University of Nebraska at Omaha 
Campus during the summer of 1988 when rain fell 
in measurable amounts on fifteen occasions. Ap- 
proximately 400 samples were collected in the 
fraction collector, and twice as many correspond- 
ing observations were made with the flow system. 
Data plotted at regular time intervals had the 
outward appearance of high conductivity rainfall. 
Yet by plotting the data on a unit rainfall volume 
basis, a more correct picture emerged of a rainfall 
event dominated by large volumes of low conduc- 
tivity water and a few highly conductivity samples 
during slow rainfall periods. The conductivity of 
the rainfall in both the flow and the fraction sys- 
tems as well as the pH, nitrate, sulfate and calcium 
concentrations all rapidly decreased at the begin- 
ning of the rainfall and then increased at the end of 
each storm cell due to evaporation of the raindrops 
leading to increased ionic concentrations. The pre- 
cipitation at the beginning of the rainfall event may 
be expected to scavenge dust and soluble gases 
from the air leading to higher initial conductivities. 
The conductivity and the pH data collected by the 
two systems were in general agreement, especially 
for the conductivity data. Due to problems with 
the battery-operated temperature sensor, no tem- 
perature data was obtained. Other problems with 
the new system were the contamination of the pH 
reference electrode by the osmosis of the pure low 
ionic strength rainwater into the salt bridge leading 
to unstable and inaccurate pH response. The flow 
pH measurements are likely biased since there is 
insufficient time for the pH electrode to equilibrate 
between readings. (Geiger-PTT) 

W90-10551 


EVALUATION OF STREAMFLOW-GAGING 
METHODS FOR APPLICATION TO A RIVER 
WITH FLAT SLOPE - JAMES RIVER, NORTH 
DAKOTA/SOUTH DAKOTA. 

Geological Survey, Huron, SD. Water Resources 
Div. 

R. D. Benson, and G. J. Wiche. 

IN: Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Transport 
Modeling. June 15-18, 1987, National Space Tech- 
nology Laboratory, Bay St. Louis, Mississippi. 
USGS Water-Resources Investigations Report 89- 
4061, 1989. p 53-57.2 fig, 1 tab, 1 ref. 


Descriptors: *Computer models, *Flow measure- 
ment, *Flow models, *Model studies, *Regulated 
flow, *Stream gaging, BRANCH model, Comput- 
er programs, Discharge hydrographs, Gages, Hy- 
drographs, Irrigation water, James River, Mathe- 
matical models, North Dakota, River flow, Rivers, 
South Dakota, Streamflow, Unsteady flow. 


The Bureau of Reclamation is constructing the 
Garrison Diversion Unit (GDU) which will pro- 
vide irrigation to parts of North and South Dakota. 
Operation of the GDU has potential to cause sub- 
stantial changes to the flow regime of the James 
River at the North Dakota/South Dakota state 


line. Accurate streamflow computations are neces- 
sary so that the GDU can be operated to satisfy 
downstream users. The study area is a reach of the 
James River from the North Dakota state line to 
Hecla, South Dakota, a distance of 5.3 miles. The 
entire study area is subject to backwater conditions 
created by the Houghton Dam. An acoustic veloc- 
ity meter has been installed and the one-dimension- 
al branch-network (BRANCH) unsteady-flow 
model has been implemented to evaluate stream- 
flow determination techniques for the James River, 
particularly under low-velocity conditions due to 
backwater effects. Stage gages provided boundary 
conditions for the model. Discharges at the Hecla 
gaging station appear satisfactory for discharges 
between 40 cu ft/sec and bankfull capacity. Sensi- 
tivity analysis indicated that the BRANCH simula- 
tion was sensitive to small changes in stage because 
of the relatively flat slope, and also sensitive to the 
channel schematization, particularly during periods 
of high winds. Study results indicate that it is 
possible to successfully model the study reach of 
the James River for flows confined to the main 
channel and during periods of low to moderate 
wind. (See also W90-10652) (Tappert-PTT) 
W90-10662 


PROCEEDINGS OF THE NATIONAL WORK- 
SHOP ON METHODS TO MINIMIZE DREDG- 
ING IMPACTS ON SEA TURTLES. 

For primary bibliographic entry see Field 6G. 
'W90-10668 


RADIO TAGGING OF SEA TURTLES. 
International Technology Corp., Knoxville, TN. 
E. Standora. 

IN: Proceedings of the National Workshop on 
Methods to Minimize Dredging Impacts on Sea 
Turtles, May 11-12, 1988, Jacksonville, Florida. 
Miscellaneous Paper EL-90-5, 1990. p 66-68. 


Descriptors: *Environmental impact, *Remote 
sensing, *Telemetry, *Tracking techniques, *Tur- 
tles, Florida, Navigation channels. 


The two main types of telemetry applied to the 
study of sea turtles are radio and sonic telemetry. 
Each technique has unique properties that provide 
advantages or disadvantages, depending on the 
particular application. Radio transmitters require 
less power than sonic systems and therefore will 
have greater range and/or life for a given battery 
size. Although radio signals can be detected from 
aircraft, this advantage is meaningless if the animal 
spends a lot of time under the surface. Sonic trans- 
mitters provide a means of monitoring sea turtles 
continuously, regardless of where it is in the water 
column. A problem with sonic telemetry arises if 
the animal being tracked enters areas of high ambi- 
ent noise. Biotelemetry could play a valuable role 
in assessing the status and behavior of turtles in the 
Cape Canaveral ship channel. Many questions 
about the swimming habits of turtles, daily cycles, 
and feeding patterns could be established with 
telemetry, and dredging schedules could be adjust- 
ed accordingly. The effectiveness of using different 
methods of influencing turtle movements, such as 
the use of submersible pneumatic guns, could be 
evaluated with telemetry. Telemetry is an effective 
tool that can not only help answer specific scientif- 
ic questions but can aid in turtle population man- 
agement in the Cape Canaveral ship channel. (See 
also W90-10668) (Tappert-PTT) 

W90-10675 


CURRENT SEA TURTLE SURVEYS AT CAPE 
CANAVERAL SHIP CHANNEL. 

Florida Univ., Gainesville. Dept. of Zoology. 

A. Bolten, and K. Bjorndal. 

IN: Proceedings of the National Workshop on 
Methods to Minimize Dredging Impacts on Sea 
Turtles, May 11-12, 1988, Jacksonville, Florida. 
Miscellaneous Paper EL-90-5, 1990. p 69-73. 3 fig. 


Descriptors: *Dredging, *Environmental impact, 
*Surveys, *Tracking techniques, *Turtles, Florida, 
Navigation channels. 


A survey of sea turtles in the Cape Canaveral ship 
channel was completed in March 1988; two more 
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surveys were scheduled for May and September of 
1988. The objectives of the surveys include an 
assessment of the distribution of sea turtles in the 
channel so that maintenance dredging can be ap- 
propriately coordinated, tagging turtles to deter- 
mine movement and migration patterns, and moni- 
toring the size distribution, sex ratios, and basic 
blood chemistry of the turtle population. The sur- 
veyed region corresponds to National Marine Fish- 
eries Service (NMFS) survey Stations 7 through 
14. Eleven loggerheads were caught during the 
March survey; eight of these turtles were caught in 
Station 12. The turtles were caught by a chartered 
commercial shrimp trawler. Additional tows were 
conducted in and adjacent to Station 12, were the 
turtle density was observed to be highest. The 
additional tows resulted in 21 additional turtle cap- 
tures, including one ridley turtle, one green turtle, 
and one previously tagged turtle. Blood samples 
were collected to ascertain the sex of immature 
turtles. The project is funded by the Corps of 
Engineers through the US Fish and Wildlife Coop 
Unit at the University of Florida. (See also W90- 
10668) (Tappert-PTT) 

W90-10676 


FACTOR ANALYSIS AND CLASSIFICATION 
OF REMOTELY SENSED DATA FOR MONI- 
TORING TIDAL FLATS. 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). 

R. Doerffer, and D. Murphy. 

Helgolaender Meeresuntersuchungen HEMEDC, 
— 43, No. 3/4, p 275-293, 1989. 11 fig, 3 tab, 27 
ref. 


Descriptors: *Factor analysis, *Land classification, 
*Landsat images, *Remote sensing, *Tidal flats, 
*Wadden Sea, Aerial photography, Mapping, Sat- 
ellite technology, Thematic Mapper, Topography. 


Interest in using remote sensing techniques, princi- 
pally those involving satellite, in Wadden Sea re- 
search has centered on attempting a classification 
of the various sediment surface types present. 
Unlike most recent studies which have used mainly 
Landsat Multispectral Scanner data, we have as- 
sessed the feasibility of using Landsat Thematic 
Mapper data, which in conjunction with time 
series aerial photography, forms the basis of a 
strategy for remotely sensing the Wadden Sea. An 
approach for extracting potentially hidden within- 
pixel information from multispectral data sets was 
emphasized. A hierarchical (unsupervised) classifi- 
cation of a Thematic Mapper (TM) image success- 
fully classified five different classes, including land, 
saltmarsh, water, cloud and tidal flat areas. This 
procedure thus enabled a masking-out of all classes 
other than those classified as tidal flat, following 
which a factor analysis was used to determine the 
minimum number of independent factors necessary 
to explain the observed variation in the signal 
received by the satellite. Three factors accounted 
for a total 82% of the variation in all seven chan- 
nels. Preliminary studies of the primary factor 
(score) image shows a good correlation with exist- 
ing latter-day cartographic data. Considering the 
proximate relationship between topography and 
other important biotic and abiotic sedimentary 
characteristics, this approach may prove valuable 
for future applications of satellite data for monitor- 
ing long-term change in physical and thus biologi- 
cal Wadden Sea characteristics. Ongoing research 
efforts are focussing on a classification and quanti- 
fication of sub-pixel patchiness using aerial photog- 
raphy and ground surveys. (Author’s abstract) 
W90-10682 


METHODOLOGY OF CHEMICAL MONITOR- 
ING IN THE MARINE ENVIRONMENT. 
Ministry of Transport and Public Works, The 
Hague (Netherlands). Tidal Waters Div. 

For primary bibliographic entry see Field 5A. 
W90-10683 


CHEMICAL MONITORING IN THE DUTCH 
WADDEN SEA BY MEANS OF BENTHIC IN- 
VERTEBRATES AND FISH. 

Ministry of Transport and Public Works, The 





Hague (Netherlands). Tidal Waters Div. 
For primary bibliographic entry see Field 5A. 
W90-10690 


PROBLEMS OF THE RADIOCARBON 
METHOD APPLICATION FOR ESTIMATING 
THE PRIMARY PRODUCTION OF OLIGO- 
TROPHIC WATERS (IN RUSSIAN). 

Institute of Biology of the Southern Seas, Sevasto- 


lg (USSR). 

. K. Krupatkina, B. R. Berland, and S. Maestrini. 
Ekologiia Moria EKMODH, Vol. 33, p 48-53, 
1989. 4 fig, 2 tab, 20 ref. English summary. 


Descriptors: *Carbon radioisotopes, *Limnology, 
*Marine environment, *Mediterranean Sea, *Oli- 
gotrophy, *Phytoplankton, *Primary productivity, 
*Radioactivity techniques, *Water analysis, Error 
analysis, Water sampling. 


Possible errors in the estimation of the primary 
production by the radiocarbon method are eluci- 
dated in oligotrophic waters of the Mediterranean 
Sea where organic matter is probably the pico- 
plankton product. Investigations have been con- 
ducted in two directions: measurement of the pri- 
mary production by the conventional scheme and 
measurement using a modified variant of the 
method. The primary production measured by the 
standard radiocarbon method amounts to at least 
50 mg C/sq m/day. Measurement of the produc- 
tion by the modified variant of the method has 
shown values of 200-300 mg C/sq m/day. Modifi- 
cation consists in the use of large-volume bottles 
(2.3 L) of polyethylene, low concentration of puri- 
fied isotope (1,110,000 Bq/L of water) and a short 
exposure (3-4 h) immediately after water sampling 
under conditions of low illumination (10-11,000 
lux) and temperature of approximately 20 deg. 
Perfection of the radiocarbon method makes it 
possible to obtain more reliable values of the pri- 
mary production. As a whole measurement errors 
of the primary production in oligotrophic waters 
can be most likely explained by methodical error, 
rather than by methodological ones. (Author’s ab- 
stract) 

'W90-10750 


NONIONIC DETERGENTS AS TRACERS OF 
GROUND WATER POLLUTION CAUSED BY 
MUNICIPAL SEWAGE. 

Haifa Univ. (Israel). Dept. of Biology. 

For primary bibliographic entry see Field SB. 
W90-10751 


THREE-RESISTANCE TRANSPORT MODEL 
FOR DYE ADSORPTION ONTO BAGASSE 
PITH 


Queen’s Univ., Belfast (Northern Ireland). Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5D. 
W90-10764 


CHECKLIST FOR DESCRIBING AND DOCU- 
MENTING DIATOM AND CHRYSOPHYTE 
CALIBRATION DATA SETS AND EQUATIONS 
FOR INFERRING WATER CHEMISTRY. 
Indiana Univ. at Bloomington. Dept. of Biology. 
D. F. Charles. 

Journal of Paleolimnology JOUPE8, Vol. 3, No. 2, 
p 175-178, 1990. 2 ref. EPA Cooperative Agree- 
ment CR813933. 


Descriptors: *Acid rain effects, *Chrysophyta, 
*Diatoms, *Global warming, *Limnology, *Paleo- 
limnology, *Water chemistry, *Water quality, 
Acidification, Classification, Data acquisition, Data 
interpretation, Ecosystems, Hydrogen ion concen- 
tration, Paleoecology, Salinity, Sediment analysis, 
= composition, Surveys, Taxonomy, Trophic 
level. 


The use of paleolimnological approaches to recon- 
struct past environmental changes has increased 
rapidly in the past 10 years. Lakewater pH and 
acidification trends, salinity, trophic status, and 
other water chemistry characteristics have been 
inferred using diatoms and chrysophytes in an in- 
creasing number of studies. A prerequisite for these 


paleoecological reconstructions is a calibration 
data set that relates modern limnological charac- 
teristics to surface sediment diatom and chryso- 
phyte assemblages so that calibration functions can 
be developed for inferring past conditions. A 
checklist of items to be addressed when compiling 
and reporting diatom and chrysophyte calibration 
data sets and accompanying ecological data and 
inference equations is presented. The purpose of 
the list is to promote completeness and consistency 
in data together with proper presentation and ade- 
quate documentation, so that the data can be thor- 
oughly evaluated and used fully and effectively by 
others. This list is based on: (1) the author’s own 
work; (2) a review of papers on calibration data 
sets; (3) discussions with calibration set developers 
and users; and (4) attempts to compile data sets 
from several regions. These guidelines can be ap- 
plied to calibration data sets based on other orga- 
nisms as well. The 5 major categories for classifica- 
tion are: (1) location and description of calibration 
lakes; (2) .coring and sediment collection proce- 
dures; (3) water chemistry; (4) taxonomy, count- 
ing, and assemblage characteristics; (5) ecological 
- (as appropriate); and (6) inference techniques. 
tz-. 


W90-10797 


DETAILS OF COLLIDING THUNDERSTORM 
OUTFLOWS AS OBSERVED BY DOPPLER 
LIDAR. 

Cooperative Inst. for Research in Environmental 
Science, Boulder, CO. 

For primary bibliographic entry see Field 2B. 
W90-10800 


COMBINING LABORATORY AND FIELD 
MEASUREMENTS TO DEFINE THE HY- 
DRAULIC PROPERTIES OF SOIL. 

Department of Scientific and Industrial Research, 
Palmerston North (New Zealand). Div. of Plant 
Physiology. 

For primary bibliographic entry see Field 2G. 
W90-10817 


DIELECTRIC PROPERTIES AND INFLUENCE 
OF CONDUCTIVITY IN SOILS AT ONE TO 
FIFTY MEGAHERTZ. 

Dartmouth Coll., Hanover, NH. Dept. of Physics. 
For primary bibliographic entry see Field 2G. 
W90-10821 


SOIL RESPIRATION AS AN INDEX OF SOIL 
AERATION. 

Arizona Univ., Tucson. Dept. of Soil and Water 
Science. 

For primary bibliographic entry see Field 2G. 
W90-10829 


SPODOSOL VARIABILITY AND ASSESS- 
MENT OF RESPONSE TO ACIDIC DEPOSI- 
TION. 

Illinois Univ., Urbana. Dept. of Forestry. 

For primary bibliographic entry see Field 5B. 
W90-10833 


STUDIES ON REDISTRIBUTION DURING 
THE ANALYTICAL FRACTIONATION OF 
METALS IN SEDIMENTS. 

Queen’s Univ., Kingston (Ontario). Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W90-10845 


DISTRIBUTION AND CLASSIFICATION OF 
METAL SPECIES IN SOIL LEACHATES. 
Queen’s Univ., Kingston (Ontario). Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W90-10846 


USE OF CARBONYL IRON TO INDUCE IRON 
LOADING IN THE MUSSEL MYTILUS 
EDULIS. 

Murdoch Univ. (Western Australia). School of Bi- 
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ological and Environmental Sciences. 
For primary bibliographic entry see Field 5A. 
W90-10874 


USE OF LICHEN BIOMASS TO MONITOR 
DISSOLVED METALS IN NATURAL WATERS, 
McNeese State Univ., Lake Charles, LA. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W90-10879 


RELATIONSHIP BETWEEN SERUM GOT OF 
CYPRINUS CARPIO AND BIOTIC INDEX OF 
DIATOM IN THE DIAGNOSIS OF WATER 
QUALITY. 

Liaoning Univ., Shenyang (China). Dept. of Biol- 
ogy. 

For primary bibliographic entry see Field 5A. 
W90-10884 


UPDATE OF FEDERAL WETLAND DELINEA- 
TION TECHNIQUES. 

Fish and Wildlife Service, Newton Corner, MA. 
For primary bibliographic entry see Field 2H. 
W90-10914 


NATIONAL STATUS AND TRENDS STUDY: 
ESTIMATING WETLAND RESOURCES IN 
THE 1980'S. 

National Wetlands Inventory, Washington, DC. 
T. E. Dahl, and H. R. Pywell. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 25-31, 18 ref. 


Descriptors: *Data acquisition, *Limnology, *Sur- 
veys, *Wetlands, Environmental protection, Pre- 
diction, Water resources. 


In 1982, the U.S. Fish and Wildlife Service com- 
pleted a study of the status and trends of wetlands 
and deep water habitats for the counterminous 
United States. The study estimated the total acre- 
age of wetlands for the lower 48 states and the rate 
of change from the mid-1950s to the mid-1970s. 
The average annual rate of loss for the twenty year 
time span was 458,000 acres. Eighty seven percent 
of the loss was due to agricultural conversion. This 
constituted the first comprehensive statistically 
valid effort to estimate the nation’s wetlands. The 
information generated from this analysis has had a 
major role in the development of some federal 
policies regarding wetland conservation. Updated 
status and trends information is now congressional- 
ly mandated by enactment of the Emergency Wet- 
lands Resources Act of 1986. The National Wet- 
lands Inventory is in the process of updating the 
national status and trends study for the period from 
the mid-1970s to the mid 1980s. The status of these 
findings, as of the mid-1970s, and the procedural 
and technical chalienges of updating that informa- 
tion and the application of findings are addressed 
in this paper. Strategies have been developed for 
monitoring physical loss of wetlands and potential 
for other types of monitoring studies is discussed. 
(See also W90-10912) (Author’s abstract) 
W90-10915 


COASTAL WETLANDS IN THE TWENTY- 

FIRST CENTURY: PROFOUND ALTER- 

ATIONS DUE TO RISING SEA LEVEL. 

— Univ., Indianapolis, IN. Holcomb Research 
nst. 

For primary bibliographic entry see Field 2L. 

W90-10919 


PRINCIPAL VEGETATION COMMUNITIES 
OF THE CHOCTAWHATCHEE RIVER FLOOD 
PLAIN, NORTHWEST FLORIDA. 

Northwest Florida Water Management District, 
Havana. Water Resources Div. 

For primary bibliographic entry see Field 2H. 
W90-10921 
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USE OF A HYDRAULIC POTENTIOMANO- 
METER TO DETERMINE GROUND-WATER 
GRADIENTS IN A WETLAND, COLORADO. 
Geological Survey, Denver, CO. Water Resources 
Div. 

B. C. Ruddy. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 175-183, 6 fig, 
1 tab, 3 ref. 


Descriptors: *Colorado, *Groundwater move- 
ment, ‘*Hydraulic gradient, *Instrumentation, 
*Measuring instruments, *Potentiomanometers, 
*Potentiometers, *Wetlands, Colorado River, Data 
acquisition, Groundwater chemistry, Hydraulic 
head, Meanders, Surface-groundwater relations. 


A series of three wetlands adjacent to the South 
Fork Williams Fork of the Colorado River in 
Grand County, Colorado, were studied to deter- 
mine the relations between streamflow and 
groundwater in the wetlands. Initially, water level 
and water chemistry data from cross-sections of 
wells were used to determine the direction of 
groundwater flow within the wetlands, and be- 
tween the wetlands and the stream. At two wet- 
lands, groundwater gradients were consistently 
from the wetlands toward the stream. At a third 
wetland, the data from one of the cross-sections 
located in a stream meander lobe were inconclu- 
sive. Groundwater chemistry also was variable 
within the wetland and did not indicate flow direc- 
tion. An hydraulic potentiomanometer, which 
measures point values of the difference in hydrau- 
lic head between groundwater and surface water, 
was used to make a detailed study of groundwater 
gradients in part of this wetland. These data indi- 
cate that groundwater was flowing across the me- 
ander lobe, approximately parallel to the stream. 
At the upstream end of the wetland, the gradient 
was consistently from the stream toward the wet- 
land. At the downstream end of the wetland the 
gradient was consistently from the wetland toward 
the stream. Use of the hydraulic potentiomano- 
meter enabled collection of data without construc- 
tion of monitoring wells. (See also W90-10912) 
(Author’s abstract) 

W90-10928 


EVALUATION OF THE APPLICABILITY OF 
THE WETLAND EVALUATION TECHNIQUE 
(WET) TO HIGH ELEVATION WETLANDS IN 
COLORADO. 


ERO Resources Corp., Denver, CO. 
For primary bibliographic entry see Field 2H. 
W90-10951 


IMAGE ANALYSIS OF BIOMASS IMMOBI- 
LIZED ON MICRO-CARRIERS. 

Toronto Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5D. 
W90-10983 


HYDROGEN AND CARBON MONOXIDE AS 
EARLY WARNING INDICATORS OF TOXIC 
UPSETS IN ANAEROBIC DIGESTION. 
Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 5D. 
W90-10991 


COMPARISON OF RESPIROMETRIC METH- 

ODS FOR DETERMINATION OF BIOKINETIC 

CONSTANTS FOR TOXIC AND NONTOXIC 

WASTES. 

Delaware Univ., Newark. Dept. of Civil Engineer- 

ing. 

For primary bibliographic entry see Field 5D. 
90-11009 


DETERMINATION OF BIODEGRADABILITY 
KINETICS OF RCRA COMPOUNDS USING 
RESPIROMETRY FOR STRUCTURE-ACTIVI- 
TY RELATIONSHIPS. 


Environmental Protection Agency, Cincinnati, 


OH. Risk Reduction Engineering Lab. 
For primary bibliographic entry see Field 5D. 
W90-11010 


GAS TRANSFER LIMITATIONS IN ENVIRON- 
MENTAL RESPIROMETRY. 

New Mexico State Univ., Las Cruces. 

R. B. Jacquez, F. Cadena, S. Prabhakar, and M. I. 
Beach. 

IN: Proceedings of the 44th Purdue Industrial 
Waste Conference. May 9-11, 1989, Purdue Univ., 
West Lafayette, Indiana. CRC Press, Inc., Boca 
Raton, Florida. 1990. 425-433, 8 fig, 1 tab, 10 ref. 


Descriptors: *Measuring instruments, *Respiro- 
metry, *Wastewater treatment, Carbon dioxide, 
Data acquisition, Dissolved oxygen, Oxygen 
uptake, Temperature. 


In respirometric devices, dissolved oxygen (DO) 
concentration in a biologically active wastewater 
sample is a function of the oxygen transfer rate 
through the gas-liquid interface. A study evaluated 
the potential physical limitations caused by oxygen 
transfer rate, carbon dioxide removal rate, and 
thermal changes using the pneumatic computerized 
BOD (PCBOD) respirometer. The oxygen transfer 
rate can be a limiting factor if reactor geometry 
and mixing are not selected properly. By compari- 
son, a shallow reactor can support a higher oxygen 
uptake rate (OUR) than a deep reactor. Accurate 
measurements are not possible when the actual 
OUR is higher than the oxygen transfer capacity of 
the reactor. Effective CO2 removal is restricted by 
a small absorption area and low KOH dosage. 
Ineffective removal of CO2 decreases the oxygen 
transfer rate. The release of water vapor into the 
headspace of a reactor vessel decreases the oxygen 
demand measurements by pressurizing the reactor. 
Thermal changes result in significant error in re- 
spirometric measurements. An increase in tempera- 
ture decreases oxygen demand measurements and 
vice versa. The magnitude of the error is directly 
proportional to the ratio of headspace volume to 
total volume. (See also W90-10965) (Rochester- 


PTT) 
W90-11011 


BUBBLE DYNAMICS AND AIR DISPERSION 
MECHANISMS OF AIR FLOTATION PROC- 
ESS SYSTEMS: PART B. AIR DISPERSION. 
Lenox Inst. for Research, Inc., MA. 

For primary bibliographic entry see Field 5D. 
W90-11018 


USEPA METHOD STUDY 36, SW-846 METH- 
ODS 8270/3510, GC/MS METHOD FOR SEMI- 
VOLATILE ORGANICS: CAPILLARY 
COLUMN TECHNIQUE; SEPARATORY 
FUNNEL LIQUID-LIQUID EXTRACTION. 
Bionetics Corp., Cincinnati, OH. 

For primary bibliographic entry see Field 5A. 
W90-11065 


AIRBORNE GAMMA RADIATION SNOW 
WATER EQUIVALENT AND SOIL MOISTURE 
MEASUREMENTS AND SATELLITE AREAL 
EXTENT OF SNOW COVER MEASURE- 
MENTS: A USER’S GUIDE, VERSION 3.0. 
National Weather Service, Minneapolis, MN. Na- 
tional Remote Sensing Hydrology Program. 

For primary bibliographic entry see Field 2C. 
W90-11070 


NIWR INTERLABORATORY COMPARISON 
STUDIES NOS. 83/A-87/B: CONCLUSIONS. 
National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5A. 
W90-11086 


GROUND-WATER MODELING STUDY OF 
WASTEWATER LAND DISPOSAL NEAR THE 
CAPE COD CANAL. 

Argonne National Lab., IL. 

For primary bibliographic entry see Field 2F. 
W90-11087 


NUMERICAL MODEL OF THE EFFECTS OF 
PROPELLER WASH AND SHIP-INDUCED 
WAVES FROM COMMERCIAL NAVIGATION 
IN AN EXTENDED NAVIGATION SEASON ON 
EROSION, SEDIMENTATION, AND WATER 
QUALITY IN THE GREAT LAKES CONNECT- 
ING CHANNELS AND HARBORS. 

For primary bibliographic entry see Field 2J. 
W90-11088 


COOPERATIVE TESTING OF MUNICIPAL 
SEWAGE SLUDGES BY THE TOXICITY 
CHARACTERISTIC LEACHING PROCEDURE 
AND COMPOSITIONAL ANALYSIS. 
Environmental Protection Agency, Washington, 
DC. Office of Municipal Pollution Control. 

For primary bibliographic entry see Field SD. 
W90-11095 


EFFECTS OF INSTALLATION OF PIEZO- 
METERS AND WELLS ON GROUNDWATER 
CHARACTERISTICS AND MEASUREMENTS. 
Ecole Polytechnique, Montreal (Quebec). Dept. de 
Genie Mineral. 

For primary bibliographic entry see Field 2F. 
W90-11145 


LANDSAT IMAGE AND SAMPLE DESIGN 
FOR WATER RESERVOIRS (RAPEL DAM 
CENTRAL CHILE). 

Chile Univ., Santiago. Unidad de Sistemas de In- 
formacion Geografica y Percepcion Remota. 

L. Lavanderos, M. E. Pozo, C. Pattillo, and H. 
Miranda. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 1, p 9-22, January 1990. 3 
fig, 8 tab, 9 ref. 


Descriptors: *Landsat images, *Remote sensing, 
*Reservoirs, *Satellite technology, ‘*Statistical 
methods, *Stratification, Chile, Design criteria, 
Quantitative analysis, Rapel Reservoir, Reservoir 
sediments, Suspended solids. 


Spatial heterogeneity of the Rapel Reservoir sur- 
face waters was analyzed through Landsat images. 
The image digital counts were used with the aim of 
developing an a prior quantitative sample design. 
Natural horizontal stratification of the Rapel Res- 
ervoir (Central Chile) is produced mainly by sus- 
pended solids. The spatial heterogeneity conditions 
of the reservoir for the spring 1986 through 
summer 1987 period were determined by qualita- 
tive analysis and image processing of the MSS 
Landsat, bands 1 and 3. The space-time variations 
of the different observed strata were obtained with 
multitemporal image analysis. A random stratified 
sample design (r.s.s.d.) was developed, based on 
the digital counts statistical analysis. Strata popula- 
tion size as well as the average, variance and 
sampling size of the digital counts were obtained 
by the r.s.s.d. method. Stratification determined by 
analysis of satellite images was later correlated 
with ground data. Though the stratification of the 
reservoir was constant over time, the shape and 
size of the strata varied. (Author’s abstract) 
W90-11163 


USE OF PHYTOTOXICITY TESTS (COMMON 
DUCKWEED, CABBAGE, AND MILLET) FOR 
DETERMINING EFFLUENT TOXICITY. 

Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

For primary bibliographic entry see Field 5A. 
W90-11164 


FATTY ACIDS MONITORING IN THE AN- 
AEROBIC DEPURATION OF OLIVE OIL 
MILL WASTEWATER. 

Milan Univ. (Italy). Dipt. di Chimica Organica e 
Industriale. 

For primary bibliographic entry see Field 5D. 
W90-11180 





GROWTH-RATE INHIBITION OF ACETO- 
CLASTIC METHANOGENS BY AMMONIA 
AND PH IN POULTRY MANURE DIGESTION. 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 

For primary bibliographic entry see Field 5D. 
W90-11182 


USE OF EDTA FOR CHELATING TOXIC 
METALS INHIBITING BOD MEASURE- 
MENTS. 

Benin Univ., Benin City (Nigeria). Dept. of Chem- 
istry. 

For primary bibliographic entry see Field 5D. 
W90-11183 


BIOMONITORING AND ENVIRONMENTAL 
MANAGEMENT. 

Canberra Coll. of Advanced Education, Belconnen 
(Australia). Water Research Centre. 

P. Cullen. 

Environmental Monitoring and Assessment 
—- Vol. 14, No. 2/3, p 107-114, May 1990. 
Tre 


Descriptors: *Bioindicators, *Biomonitoring, *Ec- 
ological effects, *Environmental effects, *Monitor- 
ing, *Water pollution effects, Analytical methods, 
Aquatic life, Data acquisition, Data collections, 
Indicators, Pollutant identification. 


The advantages of biological monitoring of the 
environment have been long recognized. Direct 
measurements on biota of importance rather than 
the use of chemical surrogates, integration over 
time and the ability to measure the subtle changes 
brought about by minor or intermittent pollution 
have all been propounded as advantages. There 
appear to be a variety of barriers to the wider 
adoption of biomonitoring approaches: (1) the per- 
ception that biomonitoring takes longer and is 
more expensive than chemical monitoring; (2) the 
idea that chemical measurements are an adequate 
surrogate for direct measurements of biological 
change; and (3) the belief that interpretation of 
biological data is complex and uncertain in com- 
parison with chemical data. Several recommenda- 
tions concerning biological monitoring can be 
made. Water quality data is normally collected 
because of impacts on biological components--man, 
fish, birds, plants--therefore, chemical and physical 
measurements are a poor surrogate for direct meas- 
urements of the biological aspects of interest. Bio- 
logical assessment is dependent on being able to 
identify the biota involved. There is a need for a 
national collection of aquatic flora and fauna to 
serve as a reference collection. A series of studies 
are needed to develop an understanding of biologi- 
cal processes within various aquatic ecosystems. 
These studies must extend over a period of time 
that is sufficient to allow effects of stressors, such 
as rainfall, drought, fires, and floods. Biological 
monitoring of aquatic ecosystems is not more ex- 
pensive than traditional chemical/physical moni- 
toring if the same standards of variability are re- 
quired. It is important that information on meth- 
odological issues such as site selection, sample col- 
lection, storage and identification, and interpreting 
biological data should be documented and re- 
viewed. Ecotoxicological studies being developed 
within the country need to be supplemented by in 
situ studies. The use of generalized water quality 
criteria, and the assumptions on which they are 
based are seen as an appropriate interim approach 
to controlling waste discharges, but are not a sub- 
stitute for understanding the impacts on the biota. 
(Mertz-PTT) 

W90-11194 


WATER QUALITY ASSESSMENT PROGRAMS 
IN AUSTRALIA DECIDING WHAT TO MEAS- 
URE, AND HOW AND WHERE TO USE 
BIOINDICATORS. 

Water Research Center, Canberra (Australia). 

For primary bibliographic entry see Field 7A. 
W90-11195 


USE OF BIOLOGICAL MONITORING IN THE 
ASSESSMENT OF EFFECTS OF MINING 


WASTES ON AQUATIC ECOSYSTEMS OF 
THE ALLIGATOR RIVERS REGION, TROPI- 
CAL NORTHERN AUSTRALIA. 

Office of the Supervising Scientist for the Alligator 
Rivers Region, Sydney (Australia). 

For primary bibliographic entry see Field 7A. 
W90-11196 


ZOOBENTHIC VARIABILITY ASSOCIATED 
WITH A FLOOD AND DROUGHT IN THE 
HAWKESBURY ESTUARY, NEW SOUTH 
WALES: SOME CONSEQUENCES FOR ENVI- 
RONMENTAL MONITORING. 

Australian Museum, Sydney. Invertebrate Div. 
For primary bibliographic entry see Field 2L. 
W90-11197 


RED SEA CORALS AS BIOMONITORS OF 
TRACE METAL POLLUTION. 

State Pollution Control Commission, Sydney (Aus- 
tralia). 

For primary bibliographic entry see Field 5A. 
W90-11199 


BENTHIC MACROINVERTEBRATES IN BIO- 
LOGICAL SURVEILLANCE: MONTE CARLO 
SIGNIFICANCE TESTS ON FUNCTIONAL 
GROUPS’ RESPONSES TO ENVIRONMENTAL 
GRADIENTS. 

Commonwealth Scientific and Industrial Research 
Organization, Lyneham (Australia). Div. of Wild- 
life and Rangelands Research. 

D. P. Faith. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 247-264, May 1990. 
3 fig, 1 tab, 42 ref. 


Descriptors: *Data acquisition, *Ecological distri- 
bution, *Food habits, *Monitoring, *Stream biota, 
*Water pollution effects, Benthos, Data interpreta- 
tion, Environmental effects. 


Functional feeding groups have provided one form 
of functional summary of stream systems that has 
been explored both in basic community ecology 
and practical monitoring contexts. Functional feed- 
ing groups were evaluated as summaries of benthic 
macroinvertebrate communities from the Upper La 
Trobe river system of Victoria, Australia. Five 
functional feeding groups were evaluated relative 
to an environmental space defined at the structural, 
taxonomic level. A three-dimensional multidimen- 
sional scaling ordination of the sample sites, based 
upon the structural data, revealed a strong correla- 
tion with stream order in one direction in the 
space, and with particle size and benthic organic 
matter in another orthogonal direction. With the 
exception of filters, the observed high correlations 
of functional group abundance with this space also 
would have occurred in randomly-defined groups. 
Scrapers, while not significant as a group in terms 
of linear response, were significant in terms of 
unimodal or clumped response to this environmen- 
tal space. Caution is needed in exploring patterns 
of response of functional groups to environmental 
parameters. First, the pattern of response may not 
be linear. Second, potential patterns must be tested 
against appropriate null hypotheses. The signifi- 
cance tests for linear or unimodal patterns in the 
study did support the observed patterns for at least 
some of the functional groups. Both the linear and 
clumpiness measures of responses suggested that 
filterers and scrapers are meaningful groups in 
terms of their responses in this environmental 
space. The filters’ response was highly linear, 
while the scrapers’ response was more generally 
clumped. (Mertz-PTT) 

W90-11201 


BIOMONITORING AND INVERTEBRATE 
TAXONOMY. 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Ento- 
mology. 

P. S. Cranston. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 2/3, p 265-273, May 1990. 
21 ref. 
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Descriptors: ‘*Bioindicators, | *Biomonitoring, 
*Classification, *Experimental design, *Monitor- 
ing, *Taxonomy, Data acquisition, Data interpreta- 
tion, Ecological distribution, Functional species 
groups, Species composition, Species identifica- 
tion. 


Species and their populations respond to altered 
environmental conditions. The nature of response 
of taxonomically higher categories is poorly under- 
stood, yet many attempts have been made to cir- 
cumscribe species identification. Biological moni- 
toring requires identification of the fauna of the 
environment under study. Three prevalent meth- 
ods have been used to alleviate the need for uni- 
versal species-level identification: selection of indi- 
cator taxa, taxonomic reduction, and allocation to 
functional groups. With the indicator concept, the 
choice of taxa generally is pragmatic, being based 
on ease of identification, availability of taxonomic 
expertise, and on species-richness and ecological 
diversity. Attempts to reduce the level of identifi- 
cation of samples is attempted when certain groups 
are identified to species, others to genera, while 
some are determined to family or higher category. 
In most cases, this is a purely pragmatic approach. 
Species determinations are made only if specialist 
expertise is not required at any stage or if other 
levels of identification are made according to avail- 
ability and ease of use of identification keys. Tax- 
onomy and functional group approaches detect 
biological patterns and their responsiveness to en- 
vironmental stress by recognition of guilds (or 
functional groups). If variation in the proportions 
of basic functional components reflect degrees of 
environmental perturbation, then identification 
might be circumvented. It is suggested that the 
validity of all attempts to reduce data should be 
tested in the light of phylogenetic hypotheses. 
(Mertz-PTT) 

W90-11202 


IMPORTANCE OF SITE SELECTION IN MON- 
ITORING THE MACROINVERTEBRATE 
COMMUNITIES OF THE YARRA RIVER, VIC- 
TORIA. 

Rural Water Commission of Victoria, Armadale 
(Australia). Water Quality Assessment Section. 
For primary bibliographic entry see Field 7A. 
W90-11204 


PULP 


BIOLOGICAL MONITORING OF A 
AND PAPER MILL WASTEWATER. 
Australian Paper Mfrs., Morwell. 

For primary bibliographic entry see Field 5A. 
W90-11206 


USE OF AUSTRALIAN CLADOCERANS TO 
GENERATE LIFE-CYCLE TOXICITY DATA. 
State Pollution Control Commission, Sydney (Aus- 
tralia). 

For primary bibliographic entry see Field 5A. 
W90-11208 


SIMULTANEOUS EXTRACTION SCHEME: A 
METHOD TO CHARACTERISE METAL 
FORMS IN SEWAGE SLUDGE. 

Roorkee Univ. (India). Dept. of Chemistry. 

S. Gupta, I. Mehrotra, and O. V. Singh. 
Environmental Technology ETLEDB, Vol. 11, 
No. 3, p 229-238, March 1990. 3 fig, 4 tab, 8 ref. 


Descriptors: *Cadmium, *Copper, *Laboratory 
methods, *Land disposal, *Metals, *Separation 
techniques, *Sludge analysis, *Wastewater treat- 
ment, *Zinc, Bioavailability, Sequential extraction 
procedure, Simultaneous extraction procedure, 
Sludge, Sludge disposal, Speciation. 


Municipal sewage sludge is commonly applied on 
farmland for soil improvement. The heavy metal 
content of the sludge is of concern because exces- 
sive application of these metals can have adverse 
effects on plants and animals. The impart of heavy 
metals present in sewage sludge is assessed by their 
mobility and bioavailability, which in turn are de- 
pendent on their speciation pattern. A simultane- 
ous extraction technique for separating metals in 
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sludges was developed by modifying a previously 
developed sequential extraction technique. In the 
simultaneous extraction procedure, different metal 
forms were additively extracted by an appropriate 
combination of reagents. Copper, zinc and cadmi- 
um in six samples of digested sludge (three liquid 
and three air dried) were fractionated by simulta- 
neous as well as sequential extraction procedures. 
Results indicated that the metal fractionation pat- 
tern from the simultaneous extraction method is 
similar to that of the sequential scheme. The simul- 
taneous extraction procedure may also be used to 
study metal speciation in sludges. One major ad- 
vantage of the simultaneous extraction procedure 
is that it is less time consuming; the results can be 
obtained in approximately one day, as opposed to 
one week for the sequential extraction procedure. 
However, more reagents are consumed in the si- 
multaneous technique, than with sequential extrac- 
tion. Nevertheless, the simultaneous extraction 
procedure is convenient for the analysis of a small 
number of samples. Larger numbers of sludge sam- 
ples can be handled better by the sequential extrac- 
tion technique. (Mertz-PTT) 

W90-11216 


MEASUREMENT OF MOLECULAR WEIGHT 
DISTRIBUTIONS OF ORGANIC HALIDE IN 
KRAFT MILL WASTE STREAMS, WASTE 
SOLIDS AND PULP. 

Arizona Univ., Tucson. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5D. 
W90-11218 


SELECTED QUALITY ASSURANCE DATA 
FOR WATER SAMPLES COLLECTED BY THE 
US. GEOLOGICAL SURVEY, IDAHO NA- 
TIONAL ENGINEERING LABORATORY, 
IDAHO, 1980 TO 1988. 

Geological Survey, Idaho Falls, ID. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
W90-11262 


LABORATORY AND FIELD PLOTS FOR SOIL 
EROSION STUDIES. 

Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

For primary bibliographic entry see Field 4D. 
W90-11308 


MEASURING SEDIMENT YIELD FROM 
RIVER BASINS. 

Exeter Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2J. 
W90-11309 


RAINFALL SIMULATORS FOR SOIL CON- 
SERVATION RESEARCH. 

Agricultural Research Service, Oxford, MS. Sedi- 
mentation Lab. 

For primary bibliographic entry see Field 2J. 
W90-11310 


DREDGING RESEARCH PROGRAM. 

Army a Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 6G. 
W90-11329 


NIWR INTERLABORATORY COMPARISON 
STUDY NO. 87/A: DETERMINATION OF 
SOAP, OIL AND GREASE AND NIWR INTER- 
LABORATORY COMPARISON STUDY NO. 
87/B: DETERMINATION OF VARIOUS 
ANIONS BY ION CHROMATOGRAPHY - 
EVALUATION OF RESULTS. 

National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5A. 
W90-11347 


OBSERVATIONS REGARDING COMPARISON 
OF HYDRAULIC AND CHEMICAL TRACER 
TEST RESULTS. 


For primary bibliographic entry see Field 2F. 
W90-11368 


METHODS FOR DETERMINING GROUND 
WATER FLOW PARAMETERS IN FRAC- 
TURED ROCK: TWO CASE STUDIES. 

C-E Environmental, Inc., Portland, ME. 

For primary bibliographic entry see Field 5B. 
W90-11370 


INSIGHTS INTO FORMATION FRACTURING 
FROM ANALYSIS OF STEP-RATE TESTS. 

For primary bibliographic entry see Field 2F. 
W90-11375 


SCALE EFFECTS IN WELL TESTING IN 
FRACTURED MEDIA. 

Sandia National Labs., Albuquerque, NM. Earth 
Sciences Div. 

For primary bibliographic entry see Field 2F. 
W90-11377 


AUGERING INDUCED CLOSURE OF CLAYEY 
FRACTURES IN PIEZOMETER HOLES NEAR 
SARNIA, ONTARIO: PART ONE. 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

J. R. G. Bruce. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 
Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 160-167, 5 fig, 3 tab, 19 ref. 


Descriptors: *Geohydrology, *Groundwater 
movement, ‘*Hydraulic conductivity, *Piezo- 
meters, *Soil water, *Test holes, *Well construc- 
tion, Canada, Environmental engineering, Perme- 
ability. 


In southwest Ontario measurements of hydraulic 
conductivity using conventional piezometers in au- 
gered holes typically exhibit no apparent differ- 
ences in hydraulic conductivity between the 
weathered and unweathered zones. It is postulated 
that the plastic tills are remolded during the auger- 
ing of a borehole by the shearing action of the 
augers. To obtain observations on a range of auger 
effects on borehole walls, a variety of augers and 
augering equipment was used to make 28 boreholes 
from 7 to 61 cm in the weathered zone of the St. 
Joseph till in the Sarnia area, and hand-excavated 
for visual observation. Two zones of alterations 
were detected: the smear zone and the stress zone. 
The smear zone is within the auger hole diameter 
and is a mixture of sheared auger chips from the 
different levels of the borehole and peripheral clay 
that had been reworked by the spi g of the 
chips and the auger. The thickness of the smear 
zone depended on the type of augering equipment 
employed; a Shelby tube extracted without rota- 
tion produced the thinnest smear. The stress zone 
is part of the unmixed till and is recognized by 
reduced ease of manual separation between exist- 
ing fracture walls. In addition to the effect of the 
stress zone on the hydraulic connections between 
the auger hole and the fractures, the hydraulic 
connection is probably also occluded by the smear 
zone. Occlusion is probably the reason why piezo- 
meters installed in the conventional manner in au- 
gered holes in the Sarnia area provide hydraulic 
conductivity values that show no significant influ- 
ence of fractures or other features of secondary 
permeability. (See also W90-11361 and W90-11379) 
(Fish-PTT) 

W90-11378 


USE OF AN AUGERED LARGE-DIAMETER 
WELL TO DETERMINE THE BULK HYDRAU- 
LIC CONDUCTIVITY OF A FRACTURED 
CLAYEY TILL: PART TWO. 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

For primary bibliographic entry see Field 2F. 
W90-11379 


INTERPRETATION OF PUMPING TESTS IN 
FRACTURED AQUIFERS: FROM THEORY TO 

ROUTINE FIELD ANALYSIS. 

New South Wales Univ., Kensington (Australia). 

po a for Groundwater Management and Hydro- 

geology. 

For primary bibliographic entry see Field 2F. 

W90-11380 


METHODS FOR MEASURING SOIL ERO- 
SION: SOME RESULTS FROM SUBTROPICAL 
AND TROPICAL QUEENSLAND. 

Queensland t. of Primary Industries, 
Toowoomba (Australia). Soil Conservation Re- 
search Branch. 

For primary bibliographic entry see Field 2J. 
W90-11399 


QUALITY OF RECREATIONAL WATERS: 
cearaten KNOWLEDGE AND FUTURE PER- 


Universidad "Politecnica de Cataluna, Barcelona 
(Spain). School of Civil Engineering. 

For primary bibliographic entry see Field 5A. 
W90-11410 


SELENIUM IN AQUEOUS SOLUTIONS: THE 
IMPOSSIBILITY OF OBTAINING A MEAN- 
INGFUL EH USING A PLATINUM ELEC- 
TRODE, WITH IMPLICATIONS FOR MODEL- 
ING OF NATURAL WATERS. 

Colorado Univ. at Boulder. Dept. of Geological 


Sciences. 
For primary bibliographic entry see Field 5A. 
W90-11441 


BUILDING A NEW GENERATION OF HY- 
— ON THE STRENGTHS OF THE 
For primary bibliographic entry see Field 2A. 
W90-11451 


CLOSING THE FLOODGATES. 

Halff (Albert H.) Associates, Inc., Dallas, TX. 
For primary bibliographic entry see Field 4A. 
W90-11454 


SATELLITE DATA AND GEOGRAPHIC IN- 
FORMATION SYSTEM FOR RAINFALL ESTI- 
MATION. 

Florida Univ., Gainesville. Dept. of Agricultural 


For primary bibliographic entry see Field 2B. 
W90-11489 


po png INVERTED V-NOTCH OR CHIM- 
lige fap. of Gitenen, Dingstene Dept. of Civil 


KK Munk 

K. K. Murthy, and D. P. Giridhar. 

Journal of Irrigation and Drainage Engineering 
(ASCE) SIDEDH, Vi Vol. 16, No. 3, p 374-386, 1990. 
9 fig, 12 ref, append. 


Descriptors: 

ment, *Hydraulic geometry, *Measuring instru- 
ments, *V-notch weirs, *Weirs, Design criteria, 
Flow discharge, Performance evaluation, Stream 
gages. 


Methods for improving the measuring range of the 
inverted V-notch (IVN) weir, a linear 


crest width) at a depth of 0.735d d= altitude of 
IVN), above the crest of the weir, which is equiva- 
=e poo one tagag vertical — 


lines “= ped 
modified weir is named the chimney 

ign parameters of the weir (linearity 

range, base i depth, and datum constant, which 
fixes the reference plane of the weir), are estimated 
by solving the nonlinear programming problem 





using a numerical optimization procedure. For 
flows through this weir above a depth of 0.22d, the 
discharges are proportional to the depth of the 
flow measured above a reference plane situated at 
0.08 d above the weir crest for all heads in the 
range 0.22 d < or = h < or = 2.43 d, within a 
maximum deviation of +/-1.5% from the theoreti- 
cal discharge. A significant result of the analysis is 
that the same linear head-discharge relationship 
governing the flow through the IVN also is valid 
for the extended chimney weir. Experiments with 
three different chimney weirs show excellent 
agreement with the theory by giving a constant 
average coefficient of discharge for each weir. 
(Author’s abstract) 

W90-11494 


PREDICTING DAILY EVAPOTRANSPIRA- 
TION (ET SUB D) FROM SHORT-TERM 
VALUES. 
Arizona Univ., Tucson. Dept. of Agricultural En- 
gineering. 
For primary bibliographic entry see Field 2D. 
W90-11495 


PROGRAMMABLE CONTROLLERS REDUCE 
HARDWARE. 

Transmitton, Pittsburgh, PA. 

L. Gesmond. 

Water Engineering and Management WENMD2, 
Vol. 137, No. 5, p 26-30, May 1990. 


Descriptors: *Computers, ‘*Control systems, 
*Water treatment facilities, Algorithms, Computer 
programs, Data acquisition, Measuring instru- 
ments, Pennsylvania, Pittsburgh, Sand filters. 


The Pittsburgh, Pennsylvania, water treatment 
plant is a 120 mgd facility. Treatment is by conven- 
tional rapid sand filtration, and the process at the 
plant includes coagulation, flocculation, sedimenta- 
tion, and filtration. The main pump station had 
communicated with nine primary pump stations 
through conventional analog instrumentation and 
electromechanical controls until 1989. Remote ter- 
minal units have been installed in each of the nine 
major pumping stations. These microprocessor- 
based units handle both data acquisition and con- 
trol. Square-root-extraction hardware that had 
been used to linearize the signals from the pump 
station flow meters was replaced by a simple soft- 
ware algorithm, resulting in considerable cost 
saving. The main computer in the Pittsburgh 
project is a MicroVAX II (Digital Equipment Cor- 
poration). In a second phase of the project includ- 
ed rehabilitation and automation of the water de- 
partment’s 18 backwash filters. When this phase is 
completed, a programmable logic controller will 
be used to locally control each of the filters. In a 
future third phase of the project, automated data 
acquisition and control will be extended into all 
remaining areas of the treatment system. (Roches- 
ter-PTT) 

W90-11507 


SCREENING OF AQUATIC SAMPLES FOR 
VIBRIO CHOLERAE SEROTYPE O1 BY A 
DOT-BLOT METHOD AND A LATEX AGGLU- 
TINATION TEST. 

Osaka City Inst. of Public Health and Environ- 
mental Sciences (Japan). Dept. of Epidemiology. 
For primary bibliographic entry see Field 5A. 
W90-11518 


IN SITU MEASUREMENTS OF SOIL PHYSI- 

CAL PROPERTIES BY ACOUSTICAL TECH- 

NIQUES. 

National Center for Physical Acoustics, Universi- 

ty, MS. 

For primary bibliographic entry see Field 2G. 
'90-11560 


HYDRAULIC CONDUCTIVITY OF POROUS 
MEDIA AT LOW WATER CONTENT. 
Minnesota Univ., Minneapolis. Dept. of Chemical 
Engineering and Materials Science. 

For primary bibliographic entry see Field 2G. 
W90-11561 


POTENTIAL FUTURE EFFECTS OF CURRENT 
LEVELS OF SULFUR DEPOSITION ON 
STREAM CHEMISTRY IN THE SOUTHERN 
BLUE RIDGE MOUNTAINS, U.S. 

Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 5B. 
W90-11574 


COMPARATIVE STUDY ABOUT CD, CR, FE 
AND MN DETERMINATION IN NATURAL 
AND WASTEWATER BY AA AND DCP TECH- 
NIQUES. 

Instituto Geologico y Minero de Espana, Madrid 
(Spain). 

For primary bibliographic entry see Field 5A. 
W90-11614 


DETERMINATION OF LEAD WITH A 
CARBON PASTE ELECTRODE MODIFIED 
WITH A CHELATING RESIN IN RAINWATER 
AND HUMAN URINE. 

Universidad Autonoma de Madrid (Spain). Dept. 
de Quimica. 

For primary bibliographic entry see Field 5A. 
W90-11615 


OSCILLOPOLAROGRAPHIC DETERMINA- 
TION OF TRACE AMOUNT OF BORON IN 
SOIL, WATER AND PLANT SAMPLES. 

The Center of Analysis and Testing of Geology, 
Bureau of Heibei Province, Baoding City, P.R. 
China. 

K. Zheng. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 39, No. 1, p 75-79, 1990. 
2 fig, 1 tab, 3 ref. 


Descriptors: *Boron, *Chemical analysis, *Labora- 
tory methods, *Polarographic analysis, *Soil anal- 
ysis, *Trace levels, *Water analysis, Analytical 
techniques, Data acquisition, Nutrient concentra- 
tions, Plant tissues, Tissue analysis. 


Since boron is a necessary trace nutrient element in 
the physiological development of growing plants, 
it is important to be able to determine accurately 
the total amount of boron, soluble boron, and 
residual boron in soil samples, and boron in envi- 
ronmental water and plant samples. Boron with 
Beryllon III can produce a stable ionic complex in 
buffer solution (pH 4 to 4.5) which has been shown 
to be 1:1 boron-Beryllon III by several methods. 
The complex yields a well-defined high sensitivity 
polarographic peak at a potential of about -0.46 
volts (versus saturated calomel electrode). Under 
optimal conditions, the wave height is proportional 
to the concentration of boron in the range from 
0.004 to 0.4 micrograms/mL. More than 40 anions 
and cations were examined for possible interfer- 
ence in the determination of boron by linear-sweep 
polarogram. Results proved that most of the ca- 
tions have little effect. Only aluminum and iron 
interfere seriously. The effect of these elements is 
removed with ethylenediamine tetraacetic acid 
(EDTA) and triethanolamine. Anions do not inter- 
fere with the determination of boron. The method 
has been used to determine trace amounts of boron 
in soil samples and plant samples. Results are in 
good agreement with certified values. (Author’s 
abstract) 

W90-11620 


ENZYMATIC STOPPED-FLOW DETERMINA- 
TION OF CARBOFURAN RESIDUES AT THE 
NANOMOLAR LEVEL IN ENVIRONMENTAL 
WATERS. 

Cordoba Univ. (Spain). Dept. of Analytical Chem- 
istry. 

For primary bibliographic entry see Field 5A. 
W30-11624 


TRANSPARENCY CALIBRATIONS FOR LAKE 
ST. CLAIR AND LAKE MICHIGAN. 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W90-11664 
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FIA TUBULAR POTENTIOMETRIC DETEC- 

TORS BASED ON HOMOGENEOUS CRYS- 
TALLINE MEMBRANES. THEIR USE IN THE 

DETERMINATION OF CHLORIDE AND SUL- 

FIDE IONS IN WATER. 

Department of Physical Chemistry, Faculty of 

Pharmacy, 4000 Porto, Portugal. 

For primary bibliographic entry see Field 5A. 

W90-11707 


ACQUISITION AND ANALYSIS OF GROUND- 
WATER/AQUIFER SAMPLES: CURRENT 
TECHNOLOGY AND THE TRADE OFF BE- 
TWEEN QUALITY ASSURANCE AND PRACTI- 
CAL CONSIDERATIONS. 

Environmental Protection Agency, Athens, GA. 
Southeast Environmental Research Lab. 

N. T. Loux, A. W. Garrison, and C. R. Chafin. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 2, p 231-253, 
1990. 6 fig, 6 tab, 32 ref. 


Descriptors: *Aquifer management, *Aquifers, 
*Data acquisition, *Groundwater pollution, 
*Mathematical models, *Model studies, *Quality 
control, *Sampling, Environmental protection, 
Landfills, Quantitative analysis, Waste disposal. 


As part of its mission to protect groundwater qual- 
ity, the U.S. Environmental Protection Agency 
(EPA) regulates the land disposal of solid wastes. 
Mathematical models such as MINTEQAI, a ther- 
modynamic equilibrium model for metal specia- 
tion, are used to predict the concentrations of 
harmful pollutant species at potential exposure 
points, and thus determine the requirements for 
waste treatment and disposal. The Environmental 
Research Laboratory (ERL), Athens, GA, is en- 
gaged in a bench-scale testing project for the at- 
tenuation processes currently in MINTEQAI. 
ERL-Athens has been collecting groundwater, aq- 
uifer material and municipal landfill leaching sam- 
ples from various locations within the continental 
United States. These samples have been character- 
ized in terms of elemental composition, pH, Eh, 
dissolved gases and solid phase analyses (Specific 
Surface Area, CEC, extractable amorphous com- 
ponents, identifiable crystalline components, etc.). 
Batch distribution behavior studies have been per- 
formed with these samples with 14 potential metals 
and metalloids of concern to the EPA. The ability 
to collect groundwater and aquifer material sam- 
ples representative of true conditions is confound- 
ed by such factors as: (1) generation of potentially 
contaminating drilling fines; (2) potential contami- 
nation and/or adsorption by particulates suspended 
in drilling fluids; (3) potential oxygenation of 
groundwater samples from the sampling effort; and 
(4) potential carry-over contamination from multi- 
ple sampling efforts. (Agostine-PTT) 

'W90-11709 


MEMBRANE MASS SPECTROSCOPY FOR 
THE DIRECT TRACE ANALYSIS OF VOLA- 
TILE ORGANIC COMPOUNDS IN AIR AND 
WATER. 

Dow Chemical Co., Midland, MI. Analytical Labs. 
For primary bibliographic entry see Field 5A. 
W90-11712 


SALTING-OUT SOLVENT EXTRACTION FOR 
PRECONCENTRATION OF NEUTRAL POLAR 
ORGANIC SOLUTES FROM WATER. 

Cold Regions Research and Engineering Lab., 
Hanover, NH. Research Div. 

D. C. Leggett, T. F. Jenkins, and P. H. Miyares. 
Analytical Chemistry ANCHAM, Vol. 62, No. 13, 
p 1355-1356, July 1990, 1 tab, 9 ref. 


Descriptors: *Analytical methods, *Chemical anal- 
ysis, *High performance liquid chromatography, 
*Hydrocarbons, *Laboratory methods, *Water 
analysis, Chromatography, Data acquisition, Nitro- 
gen compounds, Organic nitrogen. 


The technique of salting out allowed the extraction 
of neutral polar solutes with a water-miscible sol- 
vent prior to further analysis. Sodium chloride was 
added to an aqueous solution which had been 
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spiked with the solute. The solute was extracted 
with the normally water-miscible solvent acetoni- 
trile and both phases were then analyzed by high 
performance liquid chromatography (HPLC). The 
extraction with acetonitrile proved to be more 
effective than extraction with the water-immiscible 
solvent methylene chloride. The technique also 
proved effective in extracting nitroaromatics, nitra- 
mines and nitrate esters. A modular HPLC with a 
25 centimeter C-18 column and a UV detector set 
at 254 nanometers analyzed the extracts. The 
eluent was a one-to-one by volume methanol-water 
mixture. (King-PTT) 

W90-11713 


INTERFERENCES BY MONOCHLORAMINE 
AND ORGANIC CHLORAMINES IN FREE 
AVAILABLE CHLORINE METHODS. 1. AM- 
PEROMETRIC TITRATION. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

J. N. Jensen, and J. D. Johnson. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 981-985, July 1990. 6 
fig, 1 tab, 8 ref. EPRI Contract RP2300-7. 


Descriptors: *Analytical methods, *Chemical anal- 
ysis, *Chlorine, *Electrochemistry, *Water analy- 
sis, Chemical interference, Chlorination, Data ac- 
quisition, Laboratory methods, Pollutant identifica- 
tion. 


The measurement of free available chlorine (FAC) 
by amperometric titration is subject to interference 
errors from chloramines. Current measurements 
from chloramines represent as much as 17% of the 
total chlorine response in the presence of a 2:1 
molar excess of free amine at 0 volts vs the stand- 
ard calomel electrode. Interferences with this 
method increased as the positive applied voltage 
on the platinum electrode decreased. This trend 
was observed with both model compounds and 
chlorinated process waters. The interferences from 
combined chlorine in one chlorinated and settled 
drinking water sample was up to 50% of the FAC 
response. Current increases after each addition of 
phenylarsine oxide were observed with N-chloro- 
succinimide, but not with the other chloramines 
tested. (See also W90-11716) (Author’s abstract) 
W90-11715 


INTERFERENCES BY MONOCHLORAMINE 
AND ORGANIC CHLORAMINES IN FREE 
AVAILABLE CHLORINE METHODS, 2. N,N- 
DIETHYL-P-PHENYLENEDIAMINE. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

J. Jensen, and J. Johnson. 

Environmental Science and Technology 
ESTHAG, Vol. 24, No. 7, p 985-990, July 1990, 8 
fig, 3 tab, 30 ref. EPRI Contract RP2300-7. 


Descriptors: *Analytical methods, *Chemical anal- 
ysis, *Chemical interference, *Chlorinated hydro- 
carbons, *Electrochemistry, *Water analysis, Lab- 
oratcry methods, Pollutant identification. 


Both inorganic monochloramine and organic 
chloramines interfere in the method of measuring 
free available (FAC) with N,N-diethyl-p-phenylen- 
ediamine (DPD). The reaction between chloro- 
cyanuric acid and DPD, even with 100-fold excess 
of the free cyanuric acid and at 9 C, was as fast as 
the free chlorine-DPD reaction. Thus, 100% of the 
chlorocyanuric acid appears as FAC. The rate of 
the reaction of the other chloramines decreased 
with increasing basicity of the nitrogen substrate. 
First-order interference rate constants were meas- 
ured for 10 chloramines and ranged from 0.000046 
for N-chloroalanine to 0.29 reciprocal-seconds for 
N-chloro-5,5-dimethylhydantoin. Interference 
from monochloramine occurred by both direct and 
hydrolysis-based pathways. The interference ap- 
peared to be catalyzed by trace iodides present in 
the phosphate buffers. The presence of Hg(II) in 
the buffer decreased the iodide effect which ap- 
peared most often with the strong base nitrogen 
chloramines such as monochloramine. (See also 
W90-11715) (Author’s abstract) 

W90-11716 


MODEL FOR ANIONIC SURFACTANT SORP- 
TION. 


HydroQual, Inc., Mahwah, N. 
canine bibliographic “tol see Field 5B. 
1171 


JUMP FLOWMETER IN A CHANNEL OF TRI- 
ANGULAR CROSS-SECTION WITHOUT WEIR 
(DEBITMETRE A RESSAUT EN CANAL DE 
SECTION TRIANGULAIRE SANS SEUIL). 
Institut National de l’Enseignement Superieur de 
Genie Civil, Tizi-Ouzou (Algeria). 

For primary bibliographic entry see Field 2E. 
W90-11754 


CO-PRECIPITATION TECHNIQUE FOR DE- 
TERMINING TRACE METAL CONCENTRA- 
TIONS IN IRON-RICH SALINE SOLUTIONS. 
New Hampshire Univ., Durham. Inst. for the 
Study of Earth, Oceans and Space. 

S. Welch, W. B. Lyons, and C. A. Kling. 
Environmental Technology ETLEDB, Vol. 11, 
No. 2, p 141-144, February 1990. 4 tab, 18 ref. NSF 
grant EAR-86-12065. 


Descriptors: *Analytical techniques, *Chemical 
analysis, *Iron, *Saline water, *Trace metals, 
*Water analysis, Atomic absorption spectrophoto- 
metry, Chemical precipitation, Copper, Lead, 
Zinc. 


The analysis of trace metals in saline water samples 
poses many problems due to the complexity of the 
sample matrix and the extremely high concentra- 
tions of major salts in these solutions. A method is 
presented for analyzing Pb, Cu and Zn in saline to 
hypersaline (as high as 300 parts per thousand) 
waters that also contain high Fe concentrations. 
Various co-precipitation methods using the addi- 
tion of a strong base have been developed to 
quantitatively concentrate trace metals from natu- 
ral waters. A technique was chosen that uses ferric 
hydroxide (FeOOH) as the carrier due to the fact 
that the samples to be analyzed already contained 
high concentrations of dissolved iron. One hun- 
dred microliters of 1 molar ferric solution is added 
to a 25 ml sample and the pH is adjusted to 7 by 
adding ammonium hydroxide solution. The bottles 
are then shaken for several seconds to mix the 
solutions and the ferric hydroxide precipitate is 
allowed to form for at least an hour. The precipi- 
tate is collected by filtration and analyzed by 
graphite furnace atomic absorption spectrophoto- 
metry. This technique is rapid and straightforward 
as well as precise and has a potential usage for such 
diverse environmental samples as hypersaline 
brines, acid mine drainage waters and groundwater 
leachate. In addition, experiments suggest this 
technique can also be utilized for Mn, Al and Ni. 
As many as twenty-five samples can be co-precipi- 
tated in a day. (Bater-PTT) 

W90-11771 


MONITOR FOR CONTINUOUS MEASURE- 
MENT OF TEMPERATURE, PH AND CON- 
DUCTANCE OF WET PRECIPITATION: PRE- 
LIMINARY RESULTS FROM THE ADIRON- 
DACK MOUNTAINS, NEW YORK. 

Geological Survey, West Trenton, NJ. 

P. A. Johnsson, and M. M. Reddy. 

Atmospheric Environment ATENBP, Vol. 24A, 
No. 1, p 233-236, 1990. 2 fig, 7 ref. 


Descriptors: *Acid rain, *Adirondack Mountains, 
*Conductivity, *Hydrogen ion concentration, *In- 
strumentation, *Measuring instruments, *Monitor- 
ing, *New York, *Precipitation, *Temperature, 
Data acquisition, Storms. 


A continuous wet-only precipitation monitor is 
presented which was designed by the USGS to 
record variations in rainfall, temperature, pH and 
specific conductance at 1 minute intervals over the 
course of storms. The initial study site was located 
at Huntington Wildlife Forest at the Adirondack 
Ecological Center in the central Adirondack 
Mountains of New York. After six storm events, 
the preliminary sampling with the monitor showed 
that rainfall acidity varied over the course of 
summer storms, with low initial pH values increas- 
ing as storm intensity increased. (Lantz-PTT) 


W90-11788 


COMPARISON OF SOIL WATER CHEMISTRY 
AND SAMPLE SIZE REQUIREMENTS FOR 
PAN VS TENSION LYSIMETERS. 

Pennsylvania State Univ., University Park. School 
of Forest Resources. 

For primary bibliographic entry see Field 2G. 
W90-11874 


METHOD FOR THE SEPARATION OF ZOO- 
PLANKTON IN HIGH EUTROPHIC WATER 
BODIES. 

Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

For primary bibliographic entry see Field 2H. 
W90-11890 


RESULTS OF ECOLOGICAL ENCLOSURE EX- 
PERIMENTS WITH PELAGIC COMMUNITIES 
OF THE ARKONA SEA (BALTIC SEA). 
Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

For primary bibliographic entry see Field 2L. 
W90-11892 


RAPID QUANTIFICATION OF PLANKTONIC 
CILIATES: COMPARISON OF IMPROVED 
LIVE COUNTING WITH OTHER METHODS. 
Clermont-Ferrand-2 Univ., Aubiere (France). Lab. 
de Zoologie et Protistologie. 

T. Sime-Ngando, H. J. Hartmann, and C. A. 
Groliere. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 56, No. 7, p 2234-2242, July 1990. 
6 fig, 4 tab, 51 ref. 


Descriptors: *Filtration, *Laboratory methods, 
*Plankton, *Protozoa, *Quantitative analysis, 
*Sampling, Comparison studies, Eutrophic lakes, 
Monitoring, Species composition. 


An efficient and quantitatively valid method to 
filter concentrate and count live planktonic ciliates 
was developed and compared with other treat- 
ments: unconcentrated (raw) samples and centri- 
fuged samples were counted live, and the effects of 
five different fixatives (HgCl2, Lugol’s iodine, 
formaldehyde, glutaraldehyde, and Champy- 
DaFano) on the counts were monitored. Samples 
originated from a eutrophic mountain lake (Lake 
Aydat, near Clermont-Ferrand, France). Overall, 
live filtered counts were similar to counts of raw 
samples, but they were significantly higher (2 to 
2.3 fold, P < 0.05) by analysis of variance than 
counts from centrifuged samples. Nevertheless, 
some taxa, i.e., Halteria and Loxodes spp., were 
sensitive to filtration. The live filtered counts were 
also comparable to counts of raw Hg/Cl2-fixed 
and settled samples. HgCl2 and Lugol fixation 
consistently gave the highest total counts, while 
significantly lower counts were always obtained 
with Champy-DaFano-fixed samples. Losses due 
to fixation were insignificant for raw samples but 
were substantial and statistically significant in con- 
centrated samples (15% after filtration and 71% 
after centrifugation, compared with counts from 
the corresponding live samples). Live counting of 
passively filter-concentrated ciliates has many ad- 
vantages over other methods. It is two to four 
times quicker and more efficient: ciliates are recog- 
nized with certainty, more species are recognized 
with certainty, more species are identified, and 
enumeration of dead organisms (e.g., tintinnid lori- 
cas) is avoided. This method is recommended as a 
quantitatively valid alternative to classical methods 
for assessing planktonic ciliate populations. (Au- 
thor’s abstract) 

W90-11913 


DIP SLIDE TECHNIQUE--A RAPID METHOD- 
OLOGY FOR PERFORMANCE EVALUATION 
OF WASTEWATER TREATMENT SYSTEM. 
National Environmental Engineering Research 
Inst., Nagpur (India). 

For primary bibliographic entry see Field 5D. 
W90-11942 





COMPARATIVE STUDY OF A NUMBER OF 
METHODS FOR SENSITIVE SELENIUM DE- 
TERMINATION IN WATERS AND FODDER 
CORRECTORS. 

Universitat de les Illes Balears, Palma de Mallorca 
(Spain). Dept. de Chemistry. 

For primary bibliographic entry see Field 5A. 
W90-11945 


EXTREME FLOOD ASSESSMENT. 
Salford Univ. (England). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2E. 
W90-11976 


ESTIMATING THE VARIANCE OF AIR- 
BORNE SNOW WATER EQUIVALENT ESTI- 
MATES USING COMPUTER SIMULATION 
TECHNIQUES. 

Arizona State Univ., Tempe. 

For primary bibliographic entry see Field 2C. 
W90-11984 


RAMAN SPECTROSCOPIC IDENTIFICATION 
OF CARBONIC ACID. 
Kernforschungszentrum, Karlsruhe 
F.R.). Inst. fuer Radiochemie. 

For primary bibliographic entry see Field 2K. 
W90-11991 


(Germany, 


SIMULTANEOUS DETERMINATION OF 
OXYGEN UPTAKE RATE AND OXYGEN 
TRANSFER COEFFICIENT IN ACTIVATED 
SLUDGE SYSTEMS BY AN _ ON-LINE 
METHOD. 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 5D. 
W90-11996 


7C. Evaluation, Processing and 
Publication 


SIMPLE WATER-BALANCE MODEL FOR 
THE ASSESSMENT OF LIVESTOCK PER- 
FORMANCE IN BOTSWANA. 

Ghent Rijksuniversiteit (Belgium). Faculteit Land- 
bouwwetenschappen. 

For primary bibliographic entry see Field 3F. 
W90-10528 


PROPOSED METHODOLOGY FOR ASSESS- 
ING THE RELATIVE IMPACT OF ACID RAIN 
AND NITROGEN FERTILIZERS ON ACIDITY 
OF AGRICULTURAL SOILS IN CANADA. 
Agriculture Canada, Ottawa (Ontario). Land Re- 
source Research Centre. 

For primary bibliographic entry see Field 5B. 
W90-10529 


RIVER FLOW SIMULATION: 
AND DEVELOPMENTS. 
Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

D. W. Knight, P. G. Samuels, and K. Shiono. 
Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
163-175, April 1990. 11 fig, 27 ref. 


RESEARCH 


Descriptors: *Computer programs, *Databases, 
*Mathematical models, *Model studies, *River 
flow, *Stream gaging, Data storage and retrieval, 
Hydraulic profiles, Hydrographs, Mathematical 
equations, River channels, Shear stress. 


The analytical solution for the lateral distribution 
of streamwise depth-averaged velocity includes the 
effects of bed-generated turbulence, lateral shear 
turbulence and secondary flows, and therefore, 
reproduces many of the main features of river 
channel flow. The solution closely simulates the 
process involved in river gauging by the current- 
meter method. Recent data are used to illustrate 
the variation of shear stresses within the flow, and 
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data from three river-gauging sites in the Severn 
Trent catchment are used to illustrate the potential 
of the model. The steps involved in the design of a 
modern river simulation package are: (1) the defini- 
tion of the objectives or scope of the model; (2) the 
formulation of the relevant physical processes and 
principles; (3) the definition of a discrete approxi- 
mation to the continuum physics and processes; (4) 
the definition of suitable computation algorithms; 
and (5) data base management and the man-ma- 
chine interface. Apart from database management 
and the man-machine interface, computational 
river models will include algorithms for: (1) the 
approximation of natural data cross-sections, hy- 
drographs, rating curves, etc.; (2) the solution of 
the nonlinear discrete equations; and (3) sparse 
matrix solution techniques. (Davis-PTT) 
W90-10540 


EXPERT SYSTEMS FOR THE INTERPRETA- 
TION OF RIVER QUALITY DATA. 

Imperial Coll. of Science and Technology, London 
(England). 

For primary bibliographic entry see Field 5G. 
W90-10543 


USE OF HINDCAST WAVE DATA FOR ESTI- 
MATES OF LONGSHORE SEDIMENT TRANS- 
PORT. 

Coastal Engineering Research Center, Vicksburg, 
MS. 


For primary bibliographic entry see Field 2J. 
W90-10587 


CARTOGRAPHIC MODELING OF NONPOINT 
POLLUTANT SURFACES FOR A COASTAL 
DRAINAGE AREA. 

Salem State Coll., MA. Dept. of Geography. 

K. Barnes. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 133-145, 13 fig, 13 ref. 


Descriptors: *Coastal waters, *Coastal zone man- 
agement, *Mapping, *Nonpoint pollution sources, 
Biochemical oxygen demand, Computer models, 
Computers, Danvers River, Data interpretation, 
Databases, Geography, Lead, Maps, Massachu- 
setts, Nutrients, Path of pollutants, Sediment load. 


Computer cartographic modeling can provide 
coastal resource managers with important insights 
concerning the spatial extent and patterns of non- 
point pollutants affecting the quality of nearshore 
coastal waters. A preliminary assessment was made 
of diffused source pollutants generated within the 
urbanized upper Danvers River watershed, an area 
which drains into Salem-Beverly Harbor, Massa- 
chusetts. Spatial database files are stored and cre- 
ated in the Map Analysis Package (MAP), a geo- 
graphic information and modeling system. These 
files are then transferred to UNIMAP, an interac- 
tive mapping and modeling program. Analytical 
cartographic versions of nonpoint pollutant load- 
ing functions are calculated within UNIMAP for 
pollutant loading surface estimates (kg/ha/yr) and 
total surface volume estimates (kg/yr). Pollutant 
surfaces for sediments, biochemical oxygen 
demand (BOD), nutrients and lead are cartographi- 
cally modeled and displayed. The results highlight 
the potential for nonpoint pollution from this area 
to adversely influence nearshore coastal water 
quality. (See also W90-10584) (Author’s abstract) 
W90-10591 


NATIONAL WETLANDS INVENTORY IN 
NORTH CAROLINA. 

North Carolina Dept. of Natural Resources and 
Community Development, Raleigh. Div. of Soil 
and Water Conservation. 

K. K. Moorhead. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 235-242, 3 tab, 10 ref. 


Descriptors: *Coastal waters, *Maps, *National 
Wetlands Inventory, *North Carolina, *Surveys, 
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*Wetlands, Botany, Classification, Data collec- 
tions, Drainage, Estuaries, Flooding, Hydrologic 
properties, Lacustrine environment, River basins, 
Soil properties. 


North Carolina entered the National Wetlands In- 
ventory (NWI) program of the U.S. Fish and 
Wildlife Service in 1983. For four years, the photo 
interpretation of high-altitude photography and 
field verification of wetlands were the responsibil- 
ity of the state. In 1987, the program was returned 
to the Fish and Wildlife Service to meet their goals 
of having the coastal plain mapped by 1988. The 
state still has an active role in the inventory by 
participating in all field reviews of wetlands as 
well as providing technical information on hydrol- 
ogy, soils, and botany of the wetlands. The NWI 
recognizes 5 major systems of wetlands: Marine, 
Estuarine, Riverine, Lacustrine and Palustrine. All 
5 systems are found in North Carolina. Each 
system is further divided into subsystems, classes 
and subclasses to reflect hydrologic conditions and 
vegetative cover or type of substrate when vegeta- 
tion is absent. Modifiers are added to reflect the 
duration of flooding and human factors such as 
impoundment or drainage. The maps issued by 
MWI are of the same scale as USGS topographic 
quadrangles and are useful for determining acre- 
ages and diversity of wetland systems. (See also 
W90-10584) (Lantz-PTT) 

W90-10600 


SPREADSHEET SIMULATION OF THE HY- 
DROLOGY OF IMPOUNDED SALT 
MARSHES 


Suwannee River Water Management District, Live 
Oak, FL. 

For primary bibliographic entry see Field 2L. 
W90-10603 


USING GEOGRAPHIC INFORMATION SYS- 
TEMS TO PREDICT THE TROPHIC STATE OF 
LAKES 


Massachusetts Univ., Amherst. 

M. S. Lindhult, and P. J. Godfrey. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 403-409, 2 fig, 1 tab, 2 ref. 


Descriptors: *Coastal waters, *Data collections, 
*Databases, *Eutrophication, *Geographic infor- 
mation systems, *Trophic level, Geographical 
data, Lakes, Water quality, Water quality manage- 
ment. 


State natural resource agencies are facing increas- 
ingly more complex management and regulatory 
decisions that require access to geographically ref- 
erenced databases. Compounding the problem is 
the fact that these data bases are scattered among 
different agencies and are stored under a variety of 
database management systems. A solution to this 
problem in Massachusetts and many other states is 
to move this data into a geographic information 
system (GIS) which links tabular database informa- 
tion with spatial data. Geographical information 
systems will prove to become invaluable tools for 
water resources researchers. GIS opens the door 
for much more sophisticated analysis but demands 
better watershed data. A range of future scenarios 
can also be projected with the use of GIS. For 
instance, if areas of active agriculture were 
changed to high density residential development, 
these areas could be quickly recalculated and the 
new loading factors applied to assess the impact on 
a lake. (See also W90-10584) (Lantz-PTT) 
W90-10615 


PROCEEDINGS OF THE ADVANCED SEMI- 
NAR ON ONE-DIMENSIONAL, OPEN-CHAN- 
NEL FLOW AND TRANSPORT MODELING. 
For primary bibliographic entry see Field 2E. 
W90-10652 


ONE-DIMENSIONAL EQUATIONS OF UN- 
STEADY OPEN-CHANNEL FLOW. 
Geological Survey, NSTL Station, MS. Water Re- 
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sources Div. 
For primary bibliographic entry see Field 2E. 
W90-10653 


EVOLUTION AND OPERATIONAL STATUS 
OF THE BRANCH-NETWORK UNSTEADY 
FLOW MODEL. 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W90-10654 


APPLICATION OF THE BRANCH MODEL TO 
DETERMINE FLOW IN THE ALABAMA 
RIVER. 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W90-10655 


APPLICATION OF THE BRANCH AND LTM 
MGDELS TO THE COOSA RIVER, ALABAMA, 
Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W90-10656 


ONE-DIMENSIONAL FLOW MODELING OF 
THE ST. JOHNS RIVER AT JACKSONVILLE, 
FLORIDA. 

Geological Survey, Orlando, FL. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W90-10657 


FLOW MODEL OF SAGINAW RIVER NEAR 
SAGINAW, MICHIGAN. 

Geological Survey, Lansing, MI. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W90- 10658 


COMPUTATION OF FLOW AND DETECTION 
OF THE SALT-FRONT LOCATION FOR THE 
ATLANTIC INTRACOASTAL WATERWAY 
(AIW) IN THE VICINITY OF MYRTLE BEACH, 
SOUTH CAROLINA. 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2L. 
W90-10659 


FLOW AND TRANSPORT MODEL OF THE 
ATLANTIC INTRACOASTAL WATERWAY IN 
THE GRAND STRAND AREA, SOUTH CARO- 
LINA. 

For primary bibliographic entry see Field 2E. 
W90-10660 


TIDE-INDUCED CIRCULATION AND FLUSH- 
ING USING TIDE GATES IN RESIDENTIAL 
CANALS OF CAPE CORAL, FLORIDA. 
Geological Survey, Tampa, FL. Water Resources 
Div. 

For primary bibliographic entry see Field 2L. 
W90-10661 


EVALUATION OF STREAMFLOW-GAGING 
METHODS FOR APPLICATION TO A RIVER 
WITH FLAT SLOPE - JAMES RIVER, NORTH 
DAKOTA/SOUTH DAKOTA. 

Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 7B. 
W90-10662 


SIMULATION OF FLOW IN THE LOWER 
CALCASIEU RIVER NEAR LAKE CHARLES, 
LOUISIANA. 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W90-10663 


BRANCH FLOW MODEL OF THE KNIK AND 
MATANUSKA RIVERS, ALASKA, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W90- 10664 


FLOW DETERMINATION FOR OHIO RIVER 
AT GREENUP DAM AND LOUISVILLE, KEN- 
TUCKY. 

Geological Survey, Louisville, KY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W90-10665 


FLOW MODEL OF THE HUDSON RIVER 
FROM ALBANY TO NEW HAMBURG, NEW 
YORK. 

Geological Survey, Albany, NY. Water Resources 
Div. 

For primary bibliographic entry see Field 2L. 
W90- 10666 


DAM FAILURE AND FLOOD MAPPING: AN 
ANALYSIS ASSISTED BY COMPUTER (RUP- 
TURE DE BARRAGE ET CARTOGRAPHIE 
DES INONDATIONS, UNE ANALYSE ASSIS- 
TEE PAR ORDINATEUR). 

Ecole Polytechnique, Montreal (Quebec). Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 8A. 
W90-10715 


WEIGHTED MULTICOLLINEARITY IN LO- 
GISTIC REGRESSION: DIAGNOSTICS AND 
BIASED ESTIMATION TECHNIQUES WITH 
AN EXAMPLE FROM LAKE ACIDIFICATION. 
Louisiana State Univ., Baton Rouge. Dept. of Ex- 
perimental Statistics. 

B. D. Marx, and E. P. Smith. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 47, No. 6, p 1128-1135, June 
1990. 2 fig, 8 tab, 17 ref. 


Descriptors: *Acid rain, *Acidification, *Data in- 
terpretation, *Regression analysis, ‘*Statistical 
methods, *Trout, *Water pollution effects, Adiron- 
dack Mountains, Lake morphology, New York, 
Statistical analysis. 


An historical data set from the Adirondack region 
of New York is revisited to study the relationship 
between water chemistry variables associated with 
acid precipitation and the presence/absence of 
brook trout (Salvelinus fontinalis) and lake trout 
(Salvelinus namaycush). For the trout species data 
sets, water chemistry variables associated with acid 
precipitation for (example pH and alkalinity) are 
highly correlated. Regression models to assess 
their effects on the probability of the presence of 
fish species are therefore affected by multicollin- 
earity. Because the appropriate regressions are lo- 
gistic, correction techniques based on least squares 
do not work. Maximum likelihood parameter esti- 
mation is highly unstable for the trout presence/ 
absence data. Developments in weighted multicol- 
linearity diagnostics are used to evaluate maximum 
likelihood !ogistic regression parameter estimates. 
Further, an application of biased parameter estima- 
tion is presented as an option to the traditional 
maximum likelihood logistic regression. Biased es- 
timation methods, like ridge, principal component, 
or Stein estimation can substantially reduce the 
variance of the parameter estimates and prediction 
variance for certain future observations. In many 
cases, only a slight modification to the converged 
maximum likelihood estimator is necessary. (Au- 
thor’s abstract) 

W90-10726 


RAPID ASSESSMENT OF COASTAL ZONE 
MANAGEMENT REQUIREMENTS: A CASE- 
STUDY FROM THE ARABIAN GULF. 

York Univ. (England). Dept. of Biology. 

For primary bibliographic entry see Field 6A. 
W90-10744 


CAPACITY EXPANSION FOR REGIONAL 
WASTEWATER SYSTEMS, 

National Univ. of Singapore. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5D. 
W90-10767 


PREDICTION OF STREAM VOLATILIZATION 
COEFFICIENTS. 

Geological Survey, Arvada, CO. 

For primary bibliographic entry see Field 5B. 
W90-10772 


REGIONAL RAINFALL FREQUENCY ANALY- 
= Sg STOCHASTIC STORM TRANSPOSI- 


Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2B. 
W90-10784 


MODELING FLOW AND MIXING IN SEDI- 
MENTATION TANKS. 

United Technologies Research Center, East Hart- 
ford, CT. 

For primary bibliographic entry see Field 5D. 
W90-10786 


EFFECTS OF DATA ERRORS ON COMPUTED 
STEADY-FLOW PROFILES. 

Hydrologic Engineering Center, Davis, CA. 

M. W. Burnham, and D. W. Davis. 

Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116, No. 7, p 914-929, July 1990. 7 
fig, 4 tab, 4 append. Federal Highway Administra- 
tion Contract DTFH61-84-Y-10010. 


Descriptors: *Channel morphology, *Error analy- 
sis, *Flow profiles, *Hydraulic roughness, *Statis- 
tical analysis, *Steady flow, Cross-sections, Data 
acquisition, Data interpretation, Hydraulic profiles, 
Mannings equation, Maps, Mathematical equations, 
Mathematical studies, Monte Carlo method, Re- 
gression analysis, Simulation analysis, Surface 
water. 


The effect of stream cross-sectional geometry and 
hydraulic roughness data errors on the accuracy of 
computed steady-flow water surface profiles is re- 
ported. Stream cross-sectional geometry may be 
developed by several survey methods, including 
field surveys, aerial spot elevation surveys, and 
topographic maps. The different survey methods 
and associated accuracy specification result in dif- 
ferent stream geometry errors. Error in Manning’s 
n-value is also an important contributing factor to 
error in computed steady-flow water surface pro- 
files. A Monte Carlo simulation strategy was ap- 
plied to develop an array of computed steady-flow 
profile errors for the survey methods for 2-, 5-, and 
10-ft contour interval accuracy specifications, and 
Manning’s n-value reliability. Regression equations 
were derived for estimating computed steady-flow 
profile errors. The regression equations relate 
survey methods, survey accuracy specification, re- 
liability of Manning’s n-value, and stream hydrau- 
lic properties to estimated profile error. (Author’s 
abstract) 

W90-10787 


ANALYTICAL REFERENCE MATERIALS; 
VIII. DEVELOPMENT AND CERTIFICATION 
OF A NEW GREAT LAKES SEDIMENT REF- 
ERENCE MATERIAL FOR EIGHT TRACE 
METALS. 

National Water Research Inst., Burlington (Ontar- 
io). Research and Applications Branch. 

For primary bibliographic entry see Field 5A. 
W90-10870 


KINETICS OF BIODEGRADATION IN SOIL. 
Cornell Univ., Ithaca, NY. 

For primary bibliographic entry see Field 5B. 
W90-10903 





OVERVIEW OF ORGANIC CHEMICAL ENVI- 
RONMENTAL FATE AND TRANSPORT MOD- 
ELING APPROACHES. 

California Univ., Riverside. 


For pri biblio; i i 1 
Fe i peamaty graphic entry see Field SB 


NATIONAL WETLANDS INVENTORY - THE 
TEN 


National Wetlands Inventory, Washington, DC. 
B. O. Wilen, and R. W. Ti 

IN: Wetlands: Concerns ‘and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American W: esources Asso- 
ciation, Bethesda, Maryland. 1989. p p 1-12, 2 fig, 11 
tef, append. 


Descriptors: *Data collections, *Databases, *Lim- 
nology, *Wetlands, Classification, Computers, In- 
formation exchange, Maps, Public fs Surveys. 


In 1974, the U.S. Fish and Wildlife Service direct- 
ed its Office of Biological Services to design and 
conduct an inventory of the Nation’s wetlands. 
The mandate was to develop and disseminate a 
technically sound, comprehensive data base con- 
cerning the characteristics and extent of the Na- 
tion’s wetlands, to foster wide use of the Nation’s 
wetlands and to expedite decisions that may effect 
this important resource. To accomplish this, state- 
of-the-art principles and methodologies pertaining 
to all as; of wetland inventory were assimilat- 
ed and developed by the newly formed project. By 
1979, when the National Wetlands Inventory 
Project (NW: Kacengge he ager a it was clear that 
two very di of information were 
needed. First, detailed wetland maps were needed 
for site specific decisions. Second, national statis- 
tics on the current status and trends of wetlands 
were needed in order to provide information to 
support the —- or alteration of federal 

licies. (See also W90-10912) (Au- 


W90-10913 


ANALYSIS OF WATER LEVEL INDICATORS 
IN WETLANDS: IMPLICATIONS FOR THE 
DESIGN OF SURFACE WATER MANAGE- 
MENT SYSTEMS. 

—— Florida Water Management District, 


Hira C Hull 1M. Post, M. Lopez, and R. G. Perry. 
IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
— Florida. American Water Resources Asso- 
tion, Bethesda, Maryland. 1989. p 195-204, 8 fig, 
re tab, tl ref. 
Descriptors: ‘*Bioindicators, ‘*Surface water, 
. *Water resources management, 
Cypress swam Design standards, 
Florida, Green Swamp, Lichen, 
variation, Storm runo! Water storage. 
Zonations of biological indicators of wetland water 
level is often used as a basis to establish design 
water levels in surface water management systems. 
Commonly recognized indicators were vertically 
located in six cypress domes of the Green Swamp 
in Central Florida. Elevations were measured for 
lower limits of =, mosses and lichens on 
trees, upper limits of adventitious roots on Hyperi- 
cum fasiculatum and Lycopus rubellus with water 
level data recorded daily in each cypress dome 
since 1981 allows inferences regarding ———_ 
relationships for these indicators. Certain indi 
tore appear to be more asefel for the efficient 
design of properly functioning surface water man- 
— ement systems. The isolated cypress domes in- 
luded in this study do not exhibit a clear, bimodal 
distribution of water level indicators which might 
be interpreted as natural analogs of control and 
overflow levels in a surface water management 
system. hye ecnag saps ng were oe | fe 
distributed along levation t, uring 
their design lications. wale tee woe season 
high water level is reached repeatedly year after 
year in a visible hydrograph pattern, no lower 
elevation is so obviously prominent. A bimodal 
distribution pattern for water level indicators may 
be more apparent in w with surface water 
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outfall, owe quicker drawdown through sur- 
face dischar, rge compared to isolated wetlands 
which drawdown more slowly through percola- 


tion and evapotranspiration alone. This suggests 
that isolated wetlands incorporated in surface 
water management systems may provide less 
volume storage for stormwater runoff due to draw- 
= times compared to wetlands which na 


through surface outfall. (See also 
wee 1) ant 
W90-109 


EVALUATION OF THE APPLICABILITY OF 
THE WETLAND EVALUATION TECHNIQUE 
(WET) TO HIGH ELEVATION WETLANDS IN 
COLORADO. 
For pr bibliog ie one t Fi id 2H. 
or primary bibliographic entry bn ie 
W90-10951 


AIRBORNE GAMMA RADIATION SNOW 
OISTURE 


WATER EQUIVALENT 

MEASUREMENTS AND SA SATELLITE AREAL 
EXTENT OF SNOW COVER MEASURE- 
MENTS: A USER’S GUIDE, VERSION 3.0. 
National Weather Service, Minneapolis, MN. Na- 
tional Remote Sensing Hydrology Program. 

For primary bibliographic entry see Field 2C. 
W90-11070 


FIELD EVALUATION OF THE QUALITY OF 


TERIAL DISPOSAL 3 
TAL STUDY--HOUSTON SHIP 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 
For primary bibliographic entry see Field 5B. 
W90-11073 


INTEGRATED SOFTWARE PACKAGE FOR 
FLOOD DAMAGE ANALYSIS. 

Hydrologic Engineerin — Davis, CA. 

R. D. Carl, and D. W. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as AD-A206 232. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Paper No. 125, February 1989. 23p, 13 
fig, 7 tab, 18 ref. 


Descriptors: *Computer programs, *Data storage 
and retrieval, *Flood damage, *Flood plain man- 
agement, Computers, Data interpretation, Data- 
bases, Information exchange. 


The U.S. Army Corps of Engineers has nationwide 
responsibilities in water resources planning and 
management. The Corp’s Hydrologic Engineering 
Center (HEC) develops and supports many com- 
puter programs to aid in the analysis of water 
resource problems. An important task is to evalu- 
ate damage potential due to flooding with and 
without proposed plans of improvement. The com- 
putation capabilities required to meet this purpose 
include: hydrological 1 modeling of flood events, 
inventorying of structures subject to flood threat, 
and economic analyses of damage potential of 
threatened structures. ce ged = —_ 
able from HEC, histo ly have been 
perform these analyses. The HEC sca oe elk 
oped a database system and modified computer 
Ls a to automatically transfer data between 
grams and allows the professional to edit, dis- 
pla, . ond archive the data. Referred to as the 
lood _—_ ge — berg pom. this 
8 of pro exis’ for sevi years 
ae teen La Sireme and minicomputers. A full 
implementation of the system of programs is now 
available for MS-DOS compatible microcomput- 
ers. The FDA Package provides the analyst with a 
wide range of flood damage analysis tools. The 
awebase of a database management system 
SS), which addresses the unique nature of 
hydrologic data needs, provides an effective and 
efficient vehicle for transporting data between 
analysis programs. This reduces redundant com- 
puter within the analysis programs and elimi- 
nates manual data entry of results from one model 
as input to another model. The HECDSS also 
provides tools to tabulate, plot, and edit the data 
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results. It provides a sound and organized method 
of maintaining and managing study results during 
as well as after the study. y. It also acts as a focal 
polat of interaction between the hydrologic and 
ydraulic engineers and the economists. This en- 
courages better communication amongst study 
team members and results in more efficient and 
higher quality studies. Finally, the introduction of 
low cost microcomputers, which have a standard 
software operating system and keyboard, has facili- 
tated the distribution of powerful but highly com- 
puter system dependent software to the general 
professional community. The result is a more pow- 
erful analysis capability and a friendlier user inter- 
face. (Lantz- 
W90-11077 


MODEL TO DETERMINE THE LIKELIHOOD 
OF SEDIMENT Ngee ay IN FRESH- 
WATER SYSTEMS: A ‘CONCERN RANKING’ 
APPROACH TO PRIORITIZING FIELD IDEN- 
TIFICATION OF SYNTHETIC ORGANIC 
CHEMICALS. 


— Univ., Ithaca, NY. Dept. of Natural Re- 


For oa bibliographic entry see Field SB. 
W90-11083 


MASSACHUSETTS LAKE CLASSIFICATION 
PROGRAM. 

Massachusetts Dept. of Environmental Quality En- 
gineering, Westborough. Div. of Water Pollution 
Control. 

For primary bibliographic entry see Field 2H. 
W90-11084 


SUDDEN EXCAVATION OF A LONG CIRCU- 
LAR TUNNEL IN ELASTIC GRO! 


Sydney Univ. (Australia). School of ‘Civil and 
Mining Engineering. 

For primary bibliographic entry see Field 8H. 
W90-11085 


DATA ERRORS IN SLUDGE AND GROUND- 
WATER QUALITY ANALYSES--CAUSES AND 
CONTROLS. 

H. Pettit-Chase. 

IN: Municipal Sewage Treatment Plant Sludge 
Management. Proceedings of the National Confer- 
ence held May 27-29, 1989, Boston, Massachusetts. 
Sludge Management Series No. 17. Hazardous Ma- 
terials Control Research Inst., Silver Spring, 
Maryland. 1987. p 54-62. 1 fig, 4 tab. 


Descriptors: *Data quality control, *Error analy- 

sis, *Groundwater pollution, *Groundwater qual- 
rm *Sludge analysis, *Sludge disposal, Re e 
management, *Sludge utilization, Analytical - 
ods, Land application, New Jersey, Quality < a 
trol, Residuals management, Sample preparation, 
Sampling, Water quality management, Water qual- 
ity standards. 


Sludge and ground water quality analyses have 
been a required component of New Jersey’s pro- 
gram of sludge application on agricultural land. 
Based upon eight years of experience with review- 
ing this data and working with treatment plants 
and land application site operators, New Jersey’s 
Residuals Management Program has developed a 
detailed data validation process. The eources of 
sludge and groundwater quality errors are detailed 
in each step of the analytical process and guidance 
is provided to minimize the potential for contami- 
nation of the data base with invalid data. The 
procedures begin with the identification of the 
correct parameters for sampling and analysis. De- 
tailed information on siting, installation and main- 
taining monitoring devices is provided. Appropri- 
ate quality assurance and quality control (QA/QC) 
on sludge methods includes blanks, duplicates, 
spiked blanks, and spiked matrices. Samples must 
be homogenized and preserved and stored at 4 C. 
Incorporation of these requirements into methods 
may double or triple the cost of sludge analysis. 
These QA/QC methods also apply for water anal- 
ysis. (See also W90-11091) (Brunone-PTT) 
W90-11102 
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FIRST LOOK AT THE 1987 NATIONAL RE- 
SOURCES INVENTORY. 

Soil Conservation Service, Washington, DC. Re- 
source Inventory Div. 

T. A. George, and J. Choate. 

Journal of Soil and Water Conservation JSWCA3, 
Vol. 44, No. 6, p 555-556, November/December 
1989. 2 ref. 


Descriptors: *Agriculture, *Cropland, *Data col- 
lections, *Databases, *Land classification, *Land 
development, *Land resources, *Land use, *Soil 
conservation, *Soil erosion, Data interpretation, 
Erosion, Erosion rates, Grazing, Sedimentation, 
Surface water. 


The National Resources Inventory (NRI) is a 
unique, nationally consistent data base for all non- 
federal rural land and is based on the soil resource 
condition. The data collected for the NRI during 
the period 1982 to 1987 generally consists of land 
cover and use, erosion data, land treatment, and 
other factors. The greatest changes on the nation’s 
1.9 billion acres of nonfederal land occurred on 
grazed land and developed land. 8.3 million acres 
of grazed land was converted to cropland. Devel- 
oped land increased by 4 million acres with most 
of the development occurring in the Sun Belt. 
Sheet and rill erosion rates decreased in the 1980's 
probably as a result of conservation practices. Na- 
tionwide, a total of 2.88 billion tons of soil are lost 
annually with more than half occurring on crop- 
land. Wind erosion rates on cropland increased 
slightly during the five year period probably as the 
result of the droughty years during the 1980’s in 
the Great Plains. The majority of prime farmland 
is used for cropland. Prime farmland decreased by 
1.4 million acres due to land development and to a 
classification change for some acres because of the 
loss of irrigation water. (Korn-PTT) 

W90-11149 


NOMOGRAPHS AND SOFTWARE FOR FIELD 
AND BANK EROSION. 

Guelph Univ. (Ontario). School of Engineering. 
For primary bibliographic entry see Field 2J. 
W90-11153 


USE OF MULTIPLE CRITERIA FOR EU- 
TROPHICATION ASSESSMENT OF COASTAL 
WATERS. 

University of the Aegean, Mytilene (Greece). 
Dept. of Environmental Studies. 

M. Karydis, and H. Coccossis. 

Environmental Monitoring and Assessment 
EMASDH, Vol. 14, No. 1, p 89-100, January 1990. 
3 fig, 1 tab, 17 ref. 


Descriptors: *Coastal waters, *Eutrophication, 
*Statistical methods, *Water analysis, *Water pol- 
lution effects, *Water quality trends, Ammonia, 
Chlorophyll, Comparison studies, Greece, Multi- 
variate analysis, Nitrates, Nitrites, Phosphates, 
Phytoplankton, Quantitative analysis, Rhodes. 


The quality assessment of coastal waters of the 
tourist resort of Rhodes, Greece in the eastern 
Mediterranean was attempted using different quan- 
titative approaches. Five variables related to eu- 
trophication (nitrate, nitrite, ammonia, phosphate 
and alpha-chlorophyll) were analyzed monthly for 
water from ten near-shore stations. Graphical 
methods were applied to all variables as well as 
univariate statistical methods on the total inorganic 
nitrogen. Cluster analysis based on the five varia- 
bles was also applied as an approach for numerical 
classification of the coastal waters. Comparison 
between the univariate and multivariate methods 
used was attempted to assess the validity of the 
procedures. Cluster analysis was seen as a more 
sensitive technique in developing a eutrophication 
scale. Three criteria, i.e. nitrate, ammonia and 
phosphate, seemed to be the minimum requirement 
for eutrophication assessment on a quantitative 
basis; in addition, the use of chlorophyll a was 
recommended due to the importance of phyto- 
plankton in eutrophication studies. (MacKeen- 
PTT) 

W90-11168 


LOW FLOW DURING THE 1988 DROUGHT IN 
TENNESSEE. 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

J. F. Lowery, and J. F. Connell. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 89-4149, 
1990. 1 sheet, 1 tab, 3 ref. (map report). 


Descriptors: *Low flow, *Maps, *Stream dis- 
charge, *Streamflow, *Tennessee, Specific con- 
ductance, Water temperature. 


A severe drought occurred across large areas of 
Tennessee during the summer of 1988. Rainfall 
totaled 39.4 inches in 1988 and was 8.8 inches 
below the 1951-80 normal of 48.2 inches. An inten- 
sive streamflow measurement program was begun 
in July 1988. Minimum flows measured in summer 
1988 were shown along the 3-day 20-year recur- 
rence-interval minimum flow at selected sites 
throughout Tennessee. Specific conductance and 
water temperature data collected at the measure- 
ment sites are presented. (USGS) 

W90-11228 


BASIC LOCAL-LEVEL WATER RESOURCE 
DATA BASE. 

Central Michigan Univ., Mount Pleasant. Dept. of 
Geography. 

J. Grossa, R. Klopcic, R. Pape, and R. Yuill. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-112301/ 
AS. Price codes: A03 in paper copy, AO1 in micro- 
fiche. Michigan Institute of Water Research, E. 
Lansing, Technical Report No. 88-G1569-33, April 
1989. 18p, 5 fig, 1 tab, 3 ref. USGS contract 14-08- 
0001-G1569. USGS project G1569-33. 


Descriptors: *Geographic information systems, 
*Michigan, *Water resources data, Databases, 
Groundwater. 


An experimental local-level georeferenced water 
resource database for Deerfield Township, Isabella 
County, Michigan was developed within the 
framework of a microcomputer geographic infor- 
mation system (GIS). A series of thematic maps 
created from data sets and attributes of the mapped 
variables retrieved from relational databases as de- 
veloped. The project GIS includes data sets devel- 
oped by the Michigan Department of Natural Re- 
source’s statewide databases and those developed 
and amended by project staff based on information 
needs of local water resource agencies. All maps 
and databases were constructed and displayed 
using experimental mapping and GIS software (C- 
MAP) and a database management system ((BASE 
III plus) functionally linked to the GIS. All project 
maps and databases are fully compatible with the 
Michigan Department of Natural Resources data- 
bases. The project GIS was also designed as an 
educational resource tool to be used for training 
and demonstrations. Project staff have participated 
in workshops demonstrating GIS and relational 
databases. Significant unbudgeted time was ex- 
pended correcting, reconciling, and verifying data; 
and in addition C-MAP software and Michigan 
Department of Natural Resources databases were 
still undergoing development. Although some 
project phases were delayed the major objectives 
were realized. (USGS) 

W90-11230 


WATER RESOURCES DATA FOR HAWAII 
AND OTHER PACIFIC AREAS, WATER YEAR 
1988, VOLUME 2. 

Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

R. H. Nakahara, J. J. S. Yee, I. Yamashiro, G. A. 
Tateishi, and J. A. Domingo. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB90-199118. 
Price codes: AO7 in paper copy, A01 in microfiche. 
USGS Water-Data Report-HI-88-2 (WRD/HD- 
90/241), 1990. 136p. Prepared in cooperation with 
the Governments of Guam, Northern Mariana Is- 
lands Federated States of Micronesia, Palau Is- 
lands, American Samoa, and with other agencies. 


Descriptors: *Data collections, *Groundwater, 
*Hydrologic data, *Pacific area, *Surface water, 
*Water quality, Chemical analysis, Flow rates, 
Gaging stations, Reservoirs, Sampling sites, Sedi- 
ments, Water level, Water temperature. 


Volume 2 of water resources data for the 1988 
water year for other Pacific areas consists of 
records of streamflow and stage of a lake and a 
reservoir; and water levels and water quality in 
wells. This report contains discharge records for 
27 gaging stations; stage only record for 2 gaging 
stations; water temperature for 26 gaging stations; 
and water levels for 36 observations wells and 
water quality for 101 groundwater sites. Also in- 
cluded are 15 low-flow and 2 crest-stage partial- 
record stations. Additional water data were col- 
lected at various sites, not part of the systematic 
data collection program, and are published as mis- 
cellaneous measurements. These data represent 
that part of the National Water Data System oper- 
ated by the U.S. Geological Survey and cooperat- 
ing Governments and Federal agencies in other 
Pacific areas. (See also W90-05264 and W90-05265) 
(USGS) 

W90-11232 


WATER RESOURCES DATA FOR NEW 
HAMPSHIRE AND VERMONT, WATER YEAR 
1 


Geological Survey, Bow, NH. Water Resources 
Div. 


F. E. Blackey, J. E. Cotton, and J. C. Denner. 
Available from the National Technical Information 
Service, Springfield, VA 22161. Price codes: A08 
in paper copy, AOI in microfiche. USGS Water- 
Data Report-NH-VT-88-1 (WRD/HD-89/286), 
1989. 146p. Prepared in cooperation with the 
States of New Hampshire and Vermont and with 
other agencies. 


Descriptors: *Data collections, *Groundwater, 
*Hydrologic data, *New Hampshire, *Surface 
water, *Vermont, *Water quality, Chemical analy- 
sis, Flow rates, Gaging stations, Lakes, Reservoirs, 
Sampling sites, Sediments, Water level, Water tem- 
perature. 


Water resources data for the 1988 water year for 
New Hampshire and Vermont consist of records of 
stage, discharge, and water quality of streams; 
stage and contents of lakes and reservoirs; and 
groundwater levels. This report contains discharge 
records for 72 gaging stations; stage records for 4 
lakes, monthend contents for 23 lakes and reser- 
voirs, water quality data for 2 gaging stations, and 
water levels for 29 observations wells. Also includ- 
ed are data for 7 crest-stage partial-record stations. 
Additional water data were collected at various 
sites, not part of the systematic data collection 
program, and are published as miscellaneous meas- 
urements. Locations of gaging stations, partial- 
record stations, and observation wells are shown. 
A few pertinent stations (not included above) in 
bordering States and the Province of Quebec are 
also included in this report. These data represent 
that part of the National Water Data System oper- 
ated by the U.S. Geological Survey and cooperat- 
ing State and Federal agencies in New Hampshire 
and Vermont. (See also W90-06435) (USGS) 
W90-11233 


WATER RESOURCES DATA FOR FLORIDA, 
WATER YEAR 1989, VOLUME 1B: NORTH- 
EAST FLORIDA - GROUND WATER. 
Geological Survey, Altamonte Springs, FL. Water 
Resources Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-216854/ 
AS. Price codes: A16 in paper copy, A01 in micro- 
fiche. USGS Water-Data Report-FL-89-1B 
(WRD/HD-90/238), 1989, 362p. Prepared in coop- 
eration with the State of Florida and other agen- 
cies. 


Descriptors: *Data collections, *Florida, *Ground- 
water, *Hydrologic data, *Surface water, *Water 
quality, Chemical analysis, Elevation, Flow rates, 
Gaging stations, Lakes, Reservoirs, Sampling sites, 





Sediments, Water analysis, Water level, Water 
temperature, Water wells. 


Water resources data for the 1989 water year for 
Florida consist of continuous or daily discharge for 
295 streams, periodic discharge for 36 streams, 
miscellaneous discharge for 75 streams, continuous 
or daily stage for 154 streams, continuous daily 
tide stage for 12 sites, periodic stage for 13 streams, 
peak discharge for 57 streams, and peak stage for 
30 streams; continuous or daily elevations for 73 
lakes, periodic groundwater levels for 798 wells; 
and miscellaneous water level measurements for 
2,687 wells; quality-of-water data for 149 surface 
water sites and 827 wells. The data for northeast 
Florida include continuous or daily discharge for 
122 streams, periodic discharge for 27 streams, 
miscellaneous discharge for 30 streams, continuous 
or daily stage for 38 streams, continuous or daily 
tide stage for 3 sites, periodic stage for 2 streams, 
peak discharge for 17 streams, and peak stage for 
30 streams; continuous or daily elevations for 41 
lakes, periodic elevations for 53 lakes; continuous 
groundwater levels for 85 well, periodic ground- 
water levels for 150 wells, and miscellaneous water 
level measurements for 950 wells; quality of water 
data for 60 surface water sites and 100 wells. These 
data represent the National Water Data System 
records collected by the U.S. Geological Survey 
and cooperating local, state and federal agencies in 
Florida. (USGS) 

W90-11234 


WATER-RESOURCES ACTIVITIES OF THE 


U.S. GEOLOGICAL SURVEY IN ILLINOIS, 
1989 


Geological Survey, Urbana, IL. Water Resources 
Di 


iV. 
For primary bibliographic entry see Field 9C. 
W90-11241 


SOURCES AND SUMMARIES OF WATER- 


Geological Survey, Rapid City, SD. Water Re- 
sources Div. 

J. S. Zogorski, E. M. Zogorski, and T. A. 
McKallip. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 90-115, 1990. 35p, 1 fig, 7 tab, 8 
ref. 


Descriptors: *Groundwater, *Hydrologic data, 
*South Dakota, *Surface water, *Water quality, 
*Water resources data. 


This report provides a compilation of water quality 
information for the Rapid Creek basin in western 
South Dakota. Two types of information are in- 
cluded: First, past and current water quality moni- 
toring data collected by the South Dakota Depart- 
ment of Water and Natural Resources, U.S. Forest 
Service, U.S. Geological Survey, and others are 
described. Second, a summary is included for all 
past water quality reports, publications, and theses 
that could be located during this study. A total of 
62 documents were abstracted and included jour- 
nal articles, abstracts, Federal agency reports and 
publications, university and State agency reports, 
local agency reports, and graduate theses. The 
report should be valuable to water resources man- 
agers, regulators, and others contemplating water 
quality research, monitoring, and regulatory pro- 
grams in the Rapid Creek basin. (USGS) 
W90-11242 


FLOOD OF FEBRUARY 1989 IN KENTUCKY. 
Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W90-11243 


WATER-QUALITY DATA (OCTOBER 1988 
THROUGH SEPTEMBER 1989) AND STATIS- 
TICAL SUMMARIES (MARCH 1985 
THROUGH SEPTEMBER 1989) FOR THE 
CLARK FORK AND SELECTED TRIBUTARIES 
FROM GALEN TO MISSOULA, MONTANA. 
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Evaluation, Processing and Publication—Group 7C 


Geological Survey, Helena, MT. Water Resources 
Div. 


J. H. Lambing. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
pe ag 7 pee Report 90-168, April 1990. 68p, 32 fig, 7 
tab, 13 ref. 


Descriptors: *Clark Fork, *Hydrologic data, 
*Montana, *Trace elements, *Water quality, Sus- 
pended sediments. 


Water quality sampling was conducted at eight 
sites on the Clark Fork and selected tributaries 
from Galen to Missoula, from October 1988 
through September 1989. This report presents tab- 
ulations and statistical summaries of the water 
quality data. Included are tabulations of stream- 
flow, onsite water quality, and concentrations of 
trace elements and suspended sediment for period- 
ic samples. Also included are tables and hydro- 
graphs of daily mean values for streamflow, sus- 
pended-sediment concentration, and suspended- 
sediment discharge at three mainstem stations and 
one tributary. Statistical summaries are presented 
for periodic water quality data collected from 
March 1985 through September 1989. Selected 
data are illustrated by graphs showing median con- 
centrations of trace elements in water, relation of 
trace-element concentrations to suspended-sedi- 
ment concentrations, and median concentrations of 
trace elements in suspended sediment. (USGS) 
W90-11244 


APPRAISAL OF THE WATER RESOURCES OF 
THE SKUNK CREEK AQUIFER IN MINNEHA- 
HA COUNTY, SOUTH DAKOTA. 

Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W90-11246 


AQUIFERS IN CRETACEOUS ROCKS OF THE 
CENTRAL COASTAL PLAIN OF NORTH 
CAROLINA. 

Geological Survey, Raleigh, NC. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W90-11247 


REGIONALIZATION OF FLOOD DATA 
USING PROBABILITY DISTRIBUTIONS AND 
THEIR PARAMETERS. 

Kentucky Water Resources Research Inst., Lex- 
ington. 

N. R. Bhaskar, C. A. O’Connor, H. A. Myers, and 
W. P. Puckett. 

Available from National Technical Information 
Service, Springfield, VA 22161 as PB90-159252/ 
AS. Price codes: A07 in paper copy, AO1 in micro- 
fiche. Research Report No. 173, December 1989. 
136p, 24 fig, 64 tab, 36 ref, 1 append. USGS 
Contract 14-08-0001-G1564. USGS Project G1564- 
05 (A-115-KY). 


Descriptors: *Cluster analysis, *Flood data, 
*Flood forecasting, *Flood frequency, *Kentucky, 
*Regional analysis, Discriminant analysis, Method 
of residuals, Monte Carlo method, Precipitation 
intensity, Probability distribution, Rainfall distribu- 
tion, Simulation, Statistical methods. 


The U.S. Geological Survey (USGS) recently used 
the method of residuals to delineate seven flood 
regions for the State of Kentucky. As an alterna- 
tive approach, the FASTCLUS clustering proce- 
dure of the Statistical Analysis System (SAS) was 
used to delineate five to six cluster regions in 
conjunction with statistical properties of the 
Annual Maximum Floodpeak (AMF) series, such 
as the coefficient of variation as estimated using 
method of L-moments, (Lo-moment ratio-coeffi- 
cient of variation (LCV), the parameters of Ex- 
treme Value Type-1 (EV1) and Generalized Ex- 
treme Value (GEV) flood frequency distributions, 
and the specific mean annual flood (QSP). For 
both cluster and USGS flood regions, regionalized 
flood frequency growth curves were developed 
and their performance evaluated using Monte 
Carlo simulation techniques. Flood regions were 





then eval d and cc d using trends in the 
hydrological characteristics of important variables, 
performance of the regionalized flood frequency 
growth curves, discriminant analysis and regres- 
sion equations relating flood quantities to water- 
shed physical characteristics. Results show that the 
cluster regions are more distinguishable in terms of 
their flood characteristics than the USGS regions. 
The regionalized flood frequency growth curves of 
the EV1 and GEV model are more distinct for the 
cluster regions than the USGS regions, although 
their performance in terms of bias and Root Mean 
Square Error (RMSE) are comparable. The stand- 
ard errors associated with the regression equations, 
developed for predicting the EV1 and GEV flood 
— are similar for cluster and USGS regions. 
iG! 


(USGS) 
W90-11249 


WATER RESOURCES OF BROOKINGS AND 
KINGSBURY COUNTIES, SOUTH DAKOTA. 
Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W90-11259 


ANNUAL TECHNICAL REPORT OF THE GE- 
OLOGICAL SURVEY OF SOUTH AFRICA: 
1988. 

Department of Mineral and Energy Affairs, Johan- 
nesburg (South Africa). 

For primary bibliographic entry see Field 6E. 
W90-11276 


FEDERAL MANUAL FOR IDENTIFYING AND 
DELINEATING JURISDICTIONAL WET- 


LANDS. 
For primary bibliographic entry see Field 2H. 
W90-11278 


REFINING THE DEGREE OF HAZARD RANK- 
ING METHODOLOGY FOR ILLINOIS INDUS- 
TRIAL WASTE STREAMS. 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

For primary bibliographic entry see Field 5C. 
W90-11280 


GROUNDWATER MODELS. 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2F. 
W90-11287 


SOIL EROSION BY WIND AND WATER: 
PROBLEMS AND PROSPECTS. 

Ohio State Univ., Columbus. Dept. of Agronomy. 
For primary bibliographic entry see Field 2J. 
W90-11307 


MODELING SOIL EROSION AND SEDIMENT 
YIELD. 


Minnesota Univ., St. Paul. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2J. 
Ww90-11311 


ERODIBILITY AND EROSIVITY. 

Ohio State Univ., Columbus. Dept. of Agronomy. 
For primary bibliographic entry see Field 2J. 
W90-11313 


REGIONAL ANALYSIS OF WET DEPOSITION 
FOR EFFECTS RESEARCH. 

Oregon State Univ., Corvallis. 

For primary bibliographic entry see Field 2B. 
W90-11337 


CLIMATOLOGY OF TEMPERATURE AND 
PRECIPITATION VARIABILITY IN THE 
UNITED STATES. 

Environmental Protection Agency, Research Tri- 
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angle Park, NC. Atmospheric Research and Expo- 
sure Assessment Lab. 

For primary bibliographic entry see Field 2B. 
W90-11350 


RELATIONSHIP BETWEEN IN-LAKE SUL- 
FATE CONCENTRATION AND ESTIMATE OF 
ATMOSPHERIC SULFUR DEPOSITION FOR 
SUBREGIONS OF THE EASTERN LAKE 
SURVEY. 

Argonne National Lab., IL. Biological, Environ- 
mental, and Medical Research Div. 

For primary bibliographic entry see Field SB. 
W90-11352 


CHARACTERIZATION OF FRACTURE NET- 
WORKS FOR FLUID FLOW ANALYSIS. 
Lawrence Berkeley Lab., CA. 

For primary bibliographic entry see Field 2F. 
W90-11363 


DEFINING AN EQUIVALENT POROUS 
MEDIA FOR FRACTURED ROCK MASSES 
USING DISCRETE FRACTURE MODELS. 
Golder Associates, Inc., Redmond, WA. 

For primary bibliographic entry see Field 2F. 
W90-11366 


PRESSURE EFFECT OF a caaaie 


Missouri Univ.-Rolla. School of Mines and Metal- 
lurgy. 

For primary bibliographic entry see Field 2F. 
W90-11376 


SOLUTE TRANSPORT IN A FRACTURED 
LABORATORY CORE: EXPERIMENTAL RE- 
SULTS AND INTERPRETATION USING THE 
MATRIX DIFFUSION MODEL. 

Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2F. 
W90-11382 


DISCRETE AND CONTINUUM APPROACHES 
TO SOLUTION OF FLOW PROBLEMS IN 
FRACTURED ROCKS. 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

For primary bibliographic entry see Field 2F. 
W90-11385 


ASSESSMENT OF SOME SOIL EROSION PRE- 
DICTION MODELS FOR APPLICATION TO 
THE PHILIPPINES. 

Philippines Univ., Diliman, Quezon City. Coll. of 
Engineering. 

For primary bibliographic entry see Field 2J. 
W90-11397 


SENSITIVITY OF WINTERTIME PRECIPITA- 
TION AND SOIL HYDROLOGY SIMULATION 
OVER THE WESTERN UNITED STATES TO 
LOWER BOUNDARY SPECIFICATIONS. 
National Center for Atmospheric Research, Boul- 
der, CO. 

For primary bibliographic entry see Field 2B. 
W90-11423 


MODEL SIMULATIONS OF THE DRIFT AND 
SPREAD OF THE EXXON VALDEZ OIL 
SPILL. 

Atmospheric Environment Service, Downsview 
(Ontario). 

For primary bibliographic entry see Field SB. 
W90-11424 


RECENT TRENDS IN PRECIPITATION IN 
EASTERN CANADA. 

Atmospheric Dynamics Corp., Victoria (British 
Columbia). 

For primary bibliographic entry see Field 2B. 
W90-11425 


USE OF DIGITAL ELEVATION MODELS FOR 
FLOOD HAZARD MAPPING 


Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Geography. 

H. Leenaers, and J. P. Okx. 

Earth Surface Processes and Landforms ESPLDB, 
Vol. 14, No. 6/7, p 631-640, November 1989. 5 fig, 
3 tab, 24 ref. 


Descriptors: *Data interpretation, *Digital map 
data, *Flood flow, *Flood maps, *Flood plains, 
*Maps, Analysis of variance, Erosion rates, Geo- 
hydrology, Geul River, Heavy metals, Model stud- 
ies, Sedimentation, The Netherlands. 


Geomorphological processes that are active in 
floodplain areas are related to terrain elevation. 
The rate of sedimentation, as well as the texture 
and the quality of the deposited sediments, depend 
on the frequency of flooding and sedimentary con- 
ditions during flood events. In addition to geomor- 
phological and soil maps, digital elevation models 
may provide a sound base for quantitative studies 
of these processes: flood hazard, and where histori- 
cal elevation data are available, sedimentation and 
erosion rates may be derived from the digital rep- 
resentation of relief over space. Interpolation tech- 
niques and test procedures were used to compute a 
digital elevation model of a part of the floodplain 
area of the River Geul (of the Netherlands). It was 
found that the fitting of mathematical splines out- 
performs local averaging and inverse distance 
weighting for the estimation of floodplain eleva- 
tion. By using a Digital Elevation Model and a 
long profile of the river, a flood hazard map was 
constructed. Photographs of the flood event were 
used for validation. Analysis of variance revealed 
that 57-65% of the variance in a set of data on the 
flood-related topsoil metal content can be account- 
ed for with the flood hazard map. (Author’s ab- 
stract) 

W90-11428 


MEAN SEASONAL AND SPATIAL VARIABILI- 
TY IN GAUGE-CORRECTED, GLOBAL PRE- 
CIPITATION. 

Oklahoma Univ., Norman. Dept. of Geography. 
For primary bibliographic entry see Field 2B. 
W90-11443 


DETERMINISTIC SIGNALS IN PRECIPITA- 

TION RECORDS FROM THE AMERICAN 

CORN BELT. 

State Univ. of New York at Stony Brook. Inst. for 

Atmospheric Sciences. 

For primary bibliographic entry see Field 2B. 
'90-11444 


SIMILARITY AND SCALE IN CATCHMENT 
STORM RESPONSE. 

Princeton Univ., NJ. Water Resources Program. 
For primary bibliographic entry see Field 2E. 
W90-11448 


COMPUTER WATERSHEDS. 

Hess (R.K.R.) Associates, Stroudsburg, PA. 

P. A. DeBarry, and J. T. Carrington. 

Civil Engineering (ASCE) CEWRA9, Vol. 60, 
No. 7, p 68-70, July 1990. 


Descriptors: *Flood forecasting, *Geographic in- 
formation systems, *Land use, *Model studies, 
*Runoff forecasting, *Storm runoff, *Storm water 
management, Brodhead Creek, Computer models, 
Flood control, Hydrologic models, Pennsylvania, 
Suburban areas. 


Suburban development can disrupt storm water 
management plans. It is necessary to analyze ad- 
verse effects of development on storm-water 
runoff before a watershed’s headwaters are devel- 
oped. Geographic information systems (GIS) pro- 
vide an economical tool for developing the physi- 
cal feature databases required in storm water man- 
agement planning. The land coverage overlay 
system allows the user to develop statistical data 
on any series of internal layers. By overlaying land 
use and hydrologic soil group maps, composite 
Soil Conservation Service runoff curve numbers 


can be generated on a subwatershed basis. These 
can be entered directly into a computer rainfall/ 
runoff model, such as the Penn State Runoff 
Model. A study employing these techniques was 
conducted on the 172-sq mi Brodhead Creek wa- 
tershed in the Pocono Mountains of Pennsylvania; 
the watershed consists of 205 subbasins. Flow 
records obtained from a gauge collecting 69 of the 
subbasins were used to calibrate the model. Nu- 
merous steps in the process of developing the 
model could be automated, including: converting 
digitized soil survey data to a form acceptable to 
the system used (NCC Data General minicomputer 
running ARC/INFO); import of attribute files; 
export and conversion of data to run under PC 
ARC/INFO; joining USGS quadrangles to make a 
single map; combining of hydrologic soil group 
and attribute tables with land use and subwa- 
tershed boundaries to develop composite runoff 
curve numbers; calculation of percent impervious 
cover; and development of future land use maps. 
(Rochester-PTT) 

W90-11455 


SOFTWARE PACKAGE FOR LOW HEAD 
HYDRO PLANT DESIGN. 

Energoprojekt, Belgrade (Yugoslavia). 

For primary bibliographic entry see Field 8B. 
W90-11460 


SATELLITE DATA AND GEOGRAPHIC IN- 
FORMATION SYSTEM FOR RAINFALL ESTI- 
MATION. 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 2B. 
W90-11489 


APPLYING PARTIAL IRRIGATION IN PAKI- 
STAN. 


Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

For primary bibliographic entry see Field 3F. 
W90-11491 


PREDICTING DAILY EVAPOTRANSPIRA- 
TION (ET SUB D) FROM SHORT-TERM 
VALUES. 
Arizona Univ., Tucson. Dept. of Agricultural En- 
gineering. 
For primary bibliographic entry see Field 2D. 
W90-11495 


ESTIMATION OF WHOLE POND RESPIRA- 
TION RATE. 

Hawaii Inst. of Marine Biology, Honolulu. 

For primary bibliographic entry see Field 2H. 
W90-11533 


COMPARISONS OF DOMINANCE CURVES. 
Plymouth Marine Lab. (England). 

For primary bibliographic entry see Field 5C. 
W90-11555 


FUNCTIONAL SENSITIVITY ANALYSIS OF 
FOUR METHODS TO GENERATE SOIL HY- 
DRAULIC FUNCTIONS. 

Winand Staring Centre for Integrated Land, Soil 
and Water Research, Wageningen (Netherlands). 
For primary bibliographic entry see Field 2G. 
W90-11569 


APPLICATION OF THE STEFAN-MAXWELL 
EQUATIONS TO DETERMINE LIMITATIONS 
OF FICK’S LAW WHEN MODELING ORGAN- 


, IC VAPOR TRANSPORT IN SAND COLUMNS. 


Geological Survey, West Trenton, NJ. 
For primary bibliographic entry see Field 5B. 
W90-11644 


EFFECTIVE HYDRAULIC CONDUCTIVITY 
FOR GRADUALLY VARYING FLOW. 
Stanford Univ., CA. Dept. of Civil Engineering. 





For primary bibliographic entry see Field 2F. 
W90-11648 


QUASILINEAR APPROXIMATION FOR UN- 
SATURATED POROUS MEDIA FLOW. 
Auckland Univ. (New Zealand). Dept. of Engi- 
neering Science. 

For primary bibliographic entry see Field 2G. 
W90-11650 


EFFECTIVE UNSATURATED HYDRAULIC 
CONDUCTIVITY OF LAYERED SANDS. 
Arizona Univ., Tucson. Dept. of Hydrology and 
Water Resources. 

For primary bibliographic entry see Field 2G. 
W90-11654 


METHOD FOR TESTING WHETHER MODEL 
PREDICTIONS FALL WITHIN A _ PRE- 
SCRIBED FACTOR OF TRUE VALUES, WITH 
AN APPLICATION TO PESTICIDE LEACH- 


ING. 

Environmental Research Lab., Athens, GA. 

R. S. Parrish, and C. N. Smith. 

Ecological Modelling ECMODT, Vol. 51, No. 1/ 
2, p 59-72, May 1990. 3 fig, 1 tab, 7 ref. 


Descriptors: *Leaching, *Mathematical models, 
*Model testing, *Multivariate analysis, *Path of 
pollutants, *Pesticides, Comparison studies, Geor- 
gia, Quantitative analysis, Root zone, Soil profiles. 


A quantitative method is described for testing 
whether model predictions fall within a specified 
factor true values. The technique is based on classi- 
cal theory for confidence regions on unknown 
population parameters and can be related to hy- 
pothesis testing in both univariate and multivariate 
situations. A capability index is defined that can be 
used as a measure of the predictive capability of a 
model. The testing approach and the capability 
index should facilitate model validation efforts and 
permit comparisons among competing models. A 
pesticide root-zone model was calibrated and used 
to develop a set of model predictions for pesticide 
date and depth combinations based on actual data 
obtained from a field experiment that was conduct- 
ed in the Dougherty Plain region of Georgia 
during 1984-1987. The technique can be used in a 
general way for testing the hypothesis that model 
predictions fall within a given arbitrary factor of 
the true values that the model is designed to test. 
(Author’s abstract) 

W90-11697 


ASSESSMENT OF ORGANIC SOURCE CON- 
TRIBUTIONS IN COASTAL WATERS BY 
PRINCIPAL COMPONENT AND FACTOR 
ANALYSIS OF THE DISSOLVED AND PAR- 
TICULATE HYDROCARBON AND FATTY 
ACID CONTENTS. 

Instituto de Quimica Bio-Organica, Barcelona 
(Spain). Dept. of Environmental Chemistry. 

J. O. Grimalt, J. Olive, and J. I. Gomez-Belinchon. 
International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 2, p 305-320, 
1990. 7 fig, 2 tab, 38 ref. 


Descriptors: *Factor analysis, *Mathematical stud- 
ies, *Pollutant identification, *Principal component 
analysis, ‘*Statistical analysis, Algae, Coastal 
waters, Ebre delta, Gas chromatography, Hydro- 
carbons, Mass spectrometry, Spain, Water analysis. 


Principal component (PCA) and factor analysis 
(FA) were evaluated for the interpretation of the 
information contained in large data sets resulting 
from the study of environmental samples by gas 
chromatography (GC) and GC coupled to mass 
spectrometry (GC-MS). A case involving the iden- 
tification and quantitation of 64 variables (hydro- 
carbons and fatty acids) in 87 water samples (dis- 
solved and particulate fractions) of a coastal 
system (Ebre Delta) has been selected for examina- 
tion. PCA showed important differences between 
the dissolved and particulate materials, as well as 
between the particulates collected in the bays and 
those obtained in the river and channels. PCA has 
also allowed the identification of outlier samples in 
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the dissolved fraction. Independent application of 
FA to each of these groups has provided a useful 
method for the characterization of diverse algal, 
terrestrial, microbial and anthropogenic inputs. 
Direct correspondences between these source 
inputs and factor loadings have provided a selec- 
tion of representative components of each contri- 
bution in the coastal system. (Author’s abstract) 
Ww90-11711 


LAGRANGIAN MODEL FOR WATER QUAL- 
ITY MODELLING (UN MODELE LAGRAN- 
GIEN DE QUALITE. APPLICATION A L’ARC 
A L’AVAL AIX-EN-PROVENCE). 

Pathfinder Fund, Boston, MA. 

J. M. Mouchel, M. Z. Zhang, X. Bourrain, and B. 
Andre. 

Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
181-186, 1990. 4 fig, 8 ref. 


Descriptors: *Computer models, *Lagrangian 
model, *Model studies, *Water quality, Aix-en- 
Provence, Algae, France, Hydrologic models, Ma- 
crophytes, Mathematical models, Piolinev, Water 
quality management. 


Lagrangian modelling is the most precise method 
for resolving equations of advection with disper- 
sion in one direction. The model has no numeric 
dispersion or instabilities and is very economical in 
the movement of data points with few constraints 
on time and space. Two Lagrangian techniques for 
modeling (along with data management, conver- 
gence and divergence) exchange with zones of still 
water, and suppression of data points are de- 
scribed. The technique has been applied to L’Arc, 
a small coastal stream whose course covers 87 km 
starting at the pond of Berre. The stream has a 
slope of 0.003, a width of 12 to 15 meters, and 
discharge of 1 cu m/s at low water. The point on 
the stream at the water purification plant at Pio- 
linev which supplies water for the town of Aix-en- 
Provence has a daily average flow of more than 
300 L/s. Purification plants supply about 10,000 
inhabitants. The stream is being invaded by macro- 
phytes and Cladophore algae which influence 
water quality, consumption of nitrogen and phos- 
phorus, and daily variations in dissolved oxygen 
concentration and pH. This work increases the 
creditability of predictive studies. (King-PTT) 
W90-11724 


COMPARISON OF NUMERICAL SCHEMES 
FOR THE ADVECTION-DISPERSION EQUA- 
TION (EVALUATION DE SCHEMAS NUMERI- 
QUES POUR LA MODELISATION DE L’AD- 
VECTION-DISPERSION). 

Centre d’Enseignement et de Recherche pour la 
Gestion des Ressources Naturelles et l’Environne- 
ment, Paris (France). 

L. Simon. 

Houille Blanche HOBLAB, Vol. 1990, No. 3/4, p 
225-230, 1990, 6 fig, 13 ref. 


Descriptors: *Data interpretation, *Mathematical 
models, *Model studies, *Path of pollutants, Ad- 
vection, Comparison studies, Diffusion, Mathemat- 
ical equations. 


The application of numerical methods to the reso- 
lution of advection-dispersion equations which de- 
scribe changes in the concentration of components 
under the influence of hydrodynamics, is the focus 
of this article. The methods compared were simple, 
representive of a class of numerical methods, and 
accurate. The diffusion terms in the numerical 
treatment in particular pose a problem and are 
usually treated by a method proposed by Crank 
and Nicolson. The four finite difference methods 
described are the MacCormack method, the 
Briley-Mac Donald method, the Quick method, 
and the Takacs method. A number of schemes 
based on the approximation of fractional steps are 
given. The schemes described are by Holly-Preiss- 
mann, by Hop, by Rasch-Williamson and the for- 
mula by Dan N’Guyen. The relative calculation 
times for the schemes are 1 for Holly-Preissmann, 
0.5 for HOP, Rasch-Williamson and Dan, 0.36 for 
Quick, and 0.25 for Takacs. (King-PTT) 
W90-11730 


EUTROPHICATION MODELLING IN THE VI- 
LAINE BAY. AN APPLICATION TO THE 
ANOXIA EVENTS (MODELISATION DE L’EU- 
TROPHISATION DE LA BAISE VILAINE ET 
DES PHENOMENES D’ANOXIE ASSOCIES). 
Institut Francais de Recherche pour !’Exploitation 
de la Mer, Brest. 

For primary bibliographic entry see Field 2L. 
W90-11733 


FACTOR ANALYSIS FOR ASSIGNING 
SOURCES OF GROUNDWATER POLLUTION. 
Barcelona Univ. (Spain). Dept. of Analytical 
Chemistry. 

G. Rauret, M. T. Galceran, R. Rubio, F. X. Rius, 
and M. S. ‘Larrechi. 

International Journal of Environmental Analytical 
Chemistry IJEAA3, Vol. 38, No. 3, p 389-397, 
1990. 1 fig, 3 tab, 12 ref. 


Descriptors: *Factor analysis, *Groundwater pol- 
lution, *Mathematical studies, *Water pollution 
sources, Inorganic pollutants, Organic pollutants. 


Factor Analysis (FA) was applied to tentatively 
establish either the sources of pollution in the 
groundwater in a delimited zone in Catalonia 
which has been polluted by permeation with un- 
controlled wastewaters or the groundwater evolu- 
tion with time in this area. Three types of chemical 
analysis were considered: general parameters indi- 
cating the chemical quality of water, inorganic 
micropollutants and organic micropollutants. 
These analyses were carried out with forty-five 
samples collected in three different periods, and 
eleven parameters were considered. From the final 
solutions of the FA method applied, several factors 
were retained for the different sampling periods. 
These factors could be related to two different 
sources of pollution, one a factory with uncon- 
trolled effluents and the other a fat factory. FA has 
proven to be more useful when pollution incidents 
take place than when groundwater evolution with 
time is studied. (Author’s abstract) 

W90-11743 


DETERMINATION OF THE TEMPERATURE 
COMPONENT OF MOVEMENTS OF AN 
ARCH DAM FROM GEODETIC MEASURE- 
MENTS. 

For primary bibliographic entry see Field 8A. 
W90-11795 


MICROPROCESSOR-BASED DIAGNOSTIC 
DEVICE FOR PROTECTING THE GENERA- 
TOR-TRANSFORMER UNIT FROM A SINGLE- 
PHASE GROUND FAULT. 

For primary bibliographic entry see Field 8C. 
W90-11800 


MAPPING SURFACE ENERGY BALANCE 
COMPONENTS BY COMBINING LANDSAT 
THEMATIC MAPPER AND GROUND-BASED 
METEOROLOGICAL DATA. 
Agricultural Research Service, 
Water Conservation Lab. 

M. S. Moran, R. D. Jackson, L. H. Raymond, L. 
W. Gay, and P. N. Slater. 

Remote Sensing of the Environment RSEEA7, 
Vol. 30, No. 1, p 77-87, 1989. 6 fig, 1 tab, 31 ref. 
NASA Grant 1967-IRP-38. 


Phoenix, AZ. 


Descriptors: *Data interpretation, *Energy bal- 
ance, *Landsat images, *Mapping, *Meteorology, 
*Remote sensing, *Satellite technology, Data col- 
lections, Energy, Maps, Temperature, Vapor pres- 
sure, Wind velocity. 


Surface energy balance components were evaluat- 
ed by combining satellite-based spectral data with 
on-site measurements of solar irradiance, air tem- 
perature, wind speed and vapor pressure. Maps of 
latent heat flux density and net radiant flux density 
were produced using Landsat Thematic Mapper 
(TM) data. Results indicate that satellite-based 
techniques will yield values of instantaneous heat 
flux density and net radiant flux density from full 
cover cropped fields that compare well with the 
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Bowen-ratio method and an aircraft-based method. 
The major advantage of this satellite based tech- 
nique is the ability to produce local maps of heat 
flux and net flux density. Several aspects of the 
method need further attention before application 
on an operational basis. Over diverse agricultural 
regions, plant height is rarely known and cannot be 
estimated easily from satellite-based spectral data. 
There are also difficulties in extrapolating ground- 
based measurements of air temperature and wind 
speed over complex terrains. (Lantz-PTT) 
W90-11811 


USE OF LINEAR ORTHOGONAL CONTRASTS 
IN ANALYSIS OF ENVIRONMENTAL DATA. 
Michigan State Univ., East Lansing. Dept. of Fish- 
eries and Wildlife. 

R. A. Hoke, J. P. Giesy, and J. R. Adams. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 9, No. 6, p 815-819, June 1990. 5 
tab, 7 ref. 


Descriptors: *Data interpretation, *Environmental 
data, *Linear orthogonal contrasts, *Midges, 
*Sediment contamination, *Statistical analysis, 
*Statistical methods, *Water pollution effects, 
Analysis of variance, Growth rates, Lake sedi- 
ments, Larvae, Toxicity. 


Environmental studies often involve the analysis of 
many samples from a limited geographic region. 
The goal of these frequently is to compare samples 
from different areas within the region to determine 
relative levels of contamination or adverse effects. 
Analysis of variance (ANOVA) followed by multi- 
ple comparison tests is an often-used data analysis 
technique in these situations. However, ANOVA 
followed by the use of linear orthogonal contrasts 
is a more appropriate method of data analysis if 
obvious groups of samples for comparison can be 
identified a priori. The utility of the technique is 
demonstrated in an analysis of the growth (dry 
weigh) of Chironomus tentans larvae during 10 
day sediment toxicity assays of sediments from 
western Lake Erie and the Maumee River at 
Toledo, Ohio. The results generated by this analy- 
sis indicated that sediments from locations in the 
western basin of Lake Erie were less toxic than 
sediments from locations in the Maumee river. 
Thus, the use of linear orthogonal contrasts re- 
vealed several pertinent aspects of the data set 
which were not apparent after ANOVA followed 
by multiple range tests. (Author’s abstract) 
W90-11854 


COMPARISON OF METHODS FOR ESTIMA- 
TION OF INTEGRAL PRIMARY PRODUC- 
TION IN SHALLOW AQUATIC ECOSYSTEMS 
WITH SPECIAL REGARD TO TURBULENT 
MIXING. 

Akademie der Wissenschaften der DDR, Berlin. 
Inst. fuer Geographie und Geooekologie. 

For primary bibliographic entry see Field 2H. 
W90-11886 


DEVELOPMENT OF A DYNAMIC CALCULA- 
TION MODEL FOR DRINKING-WATER NET- 
WORKS. 

Amsterdam Municipal Water Supply (Nether- 
lands). 

For primary bibliographic entry see Field 5F. 
W90-11930 


ACCURACY IN MATERIAL BUDGET ESTI- 
MATES WITH REGARD TO TEMPORAL AND 
SPATIAL RESOLUTION OF MONITORED 
FACTORS. 

Askoe Lab., Stockholm (Sweden). 

A. Engqvist. 

Estuarine, Coastal and Shelf Science ECSSD3, 
Vol. 30, No. 3, p 299-320, March 1990. 12 fig, 3 
tab, 17 ref. National Swedish Environmental Pro- 
tection Board contract no. 5339056-3. 


Descriptors: *Computer models, *Estuaries, 
*Model testing, *Parameterization, *Tracers, Com- 
puters, Flow measurement, Flushing, Resolution, 
Sampling, Simulation, Water sampling. 


The flushing of a continuously supplied conserva- 
tive tracer in a multibasin estuary was studied 
using a hydrodynamical distribution model, verti- 
cally subdivided into two layers for mixing para- 
meterization. The model had a sufficient number of 
grid cells to permit a spatial resolution of the tracer 
plume. The water exchange between different 
modeled basins was provided by previous simula- 
tion results from a circulation model with a tempo- 
ral resolution of one hour. The tracer turnover was 
statistically analyzed with regard to the content of 
the inner basin estimated from profile sampling and 
the transport across its adjacent sounds. Both of 
these methods of assessing the turnover of material 
were employed in the ongoing biological field 
program in the actual estuary. The primary goal of 
this research was to evaluate the trade-off between 
sampling resolution (in time and space) versus the 
relative deviation of the estimates from the values 
corresponding to the highest resolution. It was 
concluded that the accuracy of these two different 
kinds of estimates was determined by both a sys- 
tematic and a nonsystematic deviation. The sys- 
tematic deviation for content estimates seems pos- 
sible to compensate for, since it is mainly deter- 
mined by the position of the samples in their verti- 
cal and horizontal gradients. For transport esti- 
mates the systematic error is zero only when corre- 
sponding flow and concentration data are sampled 
simultaneously. At different sampling frequencies 
the expected accuracy is not likely to be improved 
by using more sophisticated methods than linear 
interpolation for missing data. (Author’s abstract) 
W90-11937 


DISCRETE-EVENT SIMULATION IN 
WASTEWATER TREATMENT. 

Georgia Inst. of Tech., Atlanta. School of Chemi- 
cal Engineering. 

For primary bibliographic entry see Field 5D. 
W90-11946 


PATTERNS OF THE ISOTOPIC COMPOSI- 
TION OF PRECIPITATION IN TIME AND 
SPACE: DATA FROM THE ISRAELI STORM 
WATER COLLECTION PROGRAM. 

Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field 2B. 
W90-11967 


ASSESSING AND FORECASTING EXTREME 
RAINFALL IN THE UNITED KINGDOM. 
Meteorological Office, Bracknell (England). 

For primary bibliographic entry see Field 2B. 
W90-11974 


FORECASTING 
UPDATE. 
Meteorological Office, Bracknell (England). 
For primary bibliographic entry see Field 2B. 
W90-11975 


SAHEL RAINFALL--AN 


PAB (PARABOLIC AND BACKWATER) AN 
UNCONDITIONALLY STABLE FLOOD ROUT- 
ING SCHEME PARTICULARLY SUITED FOR 
REAL TIME FORECASTING AND CONTROL. 
Bologna Univ. (Italy). 

For primary bibliographic entry see Field 4A. 
W90-11981 


RADAR SIGNAL INTERPRETATION IN 
WARM SEASON RAINSTORMS. 

Envirotech Ltd., Salonika (Greece). 

For primary bibliographic entry see Field 2B. 
W90-11985 


VARIABILITY OF EFFLUENT QUALITY IN A 
MULTI-STEP COMPLEX FOR WASTEWATER 
TREATMENT AND STORAGE. 

Technion - Israel Inst. of Tech., Haifa. Sherman 
Center for Research in Environmental and Water 
Resources Engineering. 

For primary bibliographic entry see Field 5D. 
W90-12002 
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TRENCHLESS TECHNOLOGY. 

E. W. Flaxman. 

Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
187-193, April 1990. 4 fig, 14 ref. 


Descriptors: *Construction methods, *Excavation, 
*Pipelines, *Trenches, *Water conveyance, Con- 
struction costs, Costs, Drilling, Economic aspects, 
Political aspects, Technology, Tunnel construc- 
tion, Tunneling. 


A major portion of the capital works undertaken 
by water authorities and water companies is con- 
curred with the installation, replacement and ren- 
ovation of underground pipes and services. The 
initial cost of producing small diameter pipes 
which predominate the underground infrastructure 
has, up until now, been largely determined by the 
cost of trench excavation, refilling and reinstate- 
ment. Recent technical developments have given 
rise to the rapid advance in trenchless construc- 
tion. Directional drilling, moling, microtunneling, 
and close-fit relining are examples of the trenchless 
construction methods that have benefited from 
these technical advancements. Political, adminis- 
trative, and legal factors affect the adoption of the 
new technology and can either retard or promote 
its acceptance. (Davis-PTT) 

W90-10542 


DAM FAILURE AND FLOOD MAPPING: AN 
ANALYSIS ASSISTED BY COMPUTER (RUP- 
TURE DE BARRAGE ET CARTOGRAPHIE 
DES INONDATIONS, UNE ANALYSE ASSIS- 
TEE PAR ORDINATEUR). 

Ecole Polytechnique, Montreal (Quebec). Dept. of 
Civil Engineering. 

C. Marche, G. Lessard, S. Lemaire, and B. 
Bouchard. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 17, No. 2, p 218-225, April 1990. 9 fig, 7 ref. 


Descriptors: *Computer programs, *Dam stability, 
*Dams, *Hydraulic structures, Case studies, Data- 
bases, Granby, Kriging, Maintenance, Quebec. 


With the increasing age of dams, there is consider- 
able concern about the safety of these structures, 
and the security of the populations that could be 
affected by the failure of one of them. Computer- 
assisted engineering allows for the development of 
more complete computational methods and analy- 
sis to assist in these evaluations, and for the estab- 
lishment of local emergency procedures. Numeri- 
cal cartography, a site database, and interpolation 
by dual kriging are some of the techniques studied 
in this paper to help develop a procedure to deter- 
mine flooded areas and to monitor their evolution 
during the rupture of dams. This procedure is 
applied to a dam built upstream of the city of 
Granby, Quebec in 1976. (Author’s abstract) 
W90-10715 


OPTIMUM LOCATION OF DRAINS IN CON- 
CRETE DAMS. 

Roorkee Univ. (India). Water Resources Develop- 
ment Training Center. 

For primary bibliographic entry see Field 8B. 
W90-10788 


STATE OF THE HYDRAULIC STRUCTURES 
IN THE ZONE OF INFLUENCE OF THE 
SPITAK EARTHQUAKE. 

N. L. Sheshenya. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 456-459, February 1990. Translated from 
Gidrotekhnicheskoe Stroitel’stvo, No 8, pp 26-28, 
August 1989. 


Descriptors: *Armenia, *Dam_ construction, 
*Design criteria, *Earthquakes, *Hydraulic struc- 
tures, *Seismic properties, Dam design, Dam sta- 





bility, Dynamics, Hydroelectric plants, Mathemati- 
cal models, Translations. 


All Armenian hydraulic structures, with the excep- 
tion of the Getik hydropower development, are 
located within territories where the intensity of the 
seismic action from the Spitak earthquake corre- 
sponded (or were 1-2 units lower) to the seismic 
regionalization map of the USSR. In structures 
designed and constructed before 1969 (the Arpi- 
lich, Vardkar, Sarnakhp’ pyur, and Karnut hydro- 
power facilities), the seismicity in the designs were 
taken into account according to a simplified 
scheme by reducing the angle of internal friction of 
soils. For these structures, check calculations on 
the stability of the dam slopes, considering the 
seismic loads of the Spitak earthquake, are war- 
ranted. The majority of the dams either do not 
have monitoring and measuring instruments, or are 
not operating. Therefore, no on-site observations 
of deformations, state of stress of the foundations 
and dam body, or seepage discharges exist. The 
inspected hydraulic structures do not have substan- 
tial seismic deformations. All the dams withstood 
the dynamic load of the Spitak earthquake. A large 
seismic displacement of rocks were found only in 
the right-bank abutment of the Getik Dam, which 
is under construction. The Akhum Dam, however, 
is considered to be unsafe, and several protective 
measures are under consideration, including the 
construction of a watertight curtain or facing; the 
construction of an inclined three-layer graded filter 
on the downstream face of the dam together with a 
toe wall; or the reconstruction of the bottom outlet 
to increase the discharge capacity and to provide 
rapid drawdown of the reservoir. The probable 
volumes and present stability of the slopes of the 
abutment zone, and prediction of changes in this 
stability, could be predicted from engineering-geo- 
logical mapping. (Brunone-PTT) 

W90-10809 


ECOLOGICAL ASPECTS OF ENVIRONMEN- 
TAL PROTECTION IN DESIGNING RESER- 
VOIRS. 

For primary bibliographic entry see Field 6G. 
W90-10810 


OPTIMIZATION OF CONTROL OF LONG- 
TERM OPERATING CONDITIONS OF HY- 
DROELECTRIC STATIONS WITH SPECIAL 
REFERENCE TO THE ANGARA-ENISEI CAS- 
CADE OF HYDROELECTRIC STATIONS. 

For primary bibliographic entry see Field 8C. 
W90-10812 


INVESTIGATION OF THE DEFORMABILITY 
OF A REAL LINK OF THE PRECAST CON- 
CRETE-ENCASED STEEL PENSTOCK OF THE 
ZAGORSK PUMPED STORAGE STATION. 

For primary bibliographic entry see Field 8F. 
W90-10814 


USE OF WATER CONTROL STUCTURES IN 
AGE CHANNELS TO RESTORE LOST 


Environmental Protection Agency, Chicago, IL. 
Water Div. 

B. A. Kirschner, T. E. Davenport, R. T. Smith, 
and S. L. Griffith. 

IN: Wetlands: Concerns and Successes. Proceed- 
ings of a Symposium held September 17-22, 1989, 
Tampa, Florida. American Water Resources Asso- 
ciation, Bethesda, Maryland. 1989. p 331-333, 6 ref. 


Descriptors: *Drainage canals, *Hydraulic struc- 
tures, *Mitigation, *Water control, *Water re- 
sources management, *Wetland restoration, Coast- 
al plains, Coastal waters, Groundwater budget, 
Water level, Wetlands. 


Extensive drainage of Coastal Plain areas in the 
Eastern United States has resulted in the loss of a 
considerable acreage of wetlands. Groundwater 
monitoring has previously documented the exten- 
sive lateral drawdown that can result from the 
construction of typical drainage channels in the 
sandy soils of the Coastal Plain. In an effort to 
demonstrate the potential to mitigate previous im- 


pacts and to reduce the potential for future impacts 
of this nature, water control structures are being 
utilized to partially restore water regimes in previ- 
ously impacted wetland areas. As the utility of the 
use of water control structures is demonstrated, the 
potential exists to restore wetland values in thou- 
sands of acres of previously impacted wetlands. 
Research has documented the potential reductions 
in downstream wetland loadings due to the instal- 
lation of water control structures whose use is 
suitable for many areas of the Coastal Plain. Water 
control structures are also being utilized by the 
EPA in the midwest to regulate man-made wet- 
lands above lakes involved in EPA Clean Lakes 
Projects. Interagency cooperation is essential in 
planning, designing, and installing water control 
structures. Recently, emphasis on the need for 
wetland restoration and the newly recognized ben- 
efits of increasing wetland values in agricultural 
watersheds have focused attention on water table 
management. Water control structures provide an 
excellent technique for: enhancing water regimes 
in previously impacted wetlands or in newly cre- 
ated, man-made wetlands. It appears that wide- 
spread use of water control structures will require 
increased cooperation between agencies, govern- 
ment and interest groups. (See also W90-10912) 
tz-. 
W90-10943 


UNDERGROUND WORKS AT THE BEKHME 
SCHEME. 


Hidrogradnja Co., Sarajevo (Yugoslavia). 

S. Benlic. 

International Water Power and Dam Construction 
i Vol. 42, No. 6, p 12-14, June 1990. 3 
ig. 


Descriptors: *Construction methods, *Dam con- 
struction, *Iraq, *Structural engineering, *Under- 
ground structures, Bekhme Dam, Design criteria, 
Greater Zab River, Hydroelectric plants, Rein- 
forcement, Shotcrete, Tunnels. 


The Bekhme scheme (Iraq) is one of the largest 
water resource schemes currently under construc- 
tion. The Bekhme dam will impound water on the 
Greater Zab River (tributary to Tigris) and the 
reservoir will have a storage capacity of 17 billion 
cubic meters. The completed scheme will provide 
1560 MW of hydro capacity. The project includes 
18 km of tunnels and extensive underground 
works. The project will include a 230 m-high 
rockfill dam, with a volume of 34 million cubic 
meters. The underground powerhouse will be 26 m 
wide, 52 m high, and 192 m long, and will house 
six 260-MW turbine units. Underground works are 
being carried out in a number of geologic forma- 
tions of Cretaceous calcareous sedimentary rocks, 
many of which are intensively folded and/or kar- 
stified. The design of the primary rock reinforce- 
ment was carried out before construction started 
and was based on the empirical assessment using 
Barton’s Q-system of analysis. Shotcrete is used in 
all areas of support and will be applied in layers 
between 5 and 25 cm. The dry procedure of shot- 
creting was chosen. At the beginning of shotcret- 
ing the underground portion, fleets of shotcreting 
pumps worked at 13 faces of attack. For occur- 
rences of clay infilling is discovered in cracks in 
the limestone, two methods reinforcement methods 
were considered: light truss support and full arch 
support. The truss method was chosen based on 
savings in steel and job site conditions. The main 
underground excavation is scheduled to be finished 
by the end of 1991. (Rochester-PTT) 

W90-11456 


FUNCTIONS AND APPLICATIONS OF GEO- 
SYNTHETICS IN DAMS. 

GeoServices, Inc., Boynton Beach, FL. 

For primary bibliographic entry see Field 8G. 
W90-11457 


GEOSYNTHETICS FOR HYDRO SCHEMES. 
Sembenelli (Piero) Consultants, Milan (Italy). 

For primary bibliographic entry see Field 8G. 
W90-11458 
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ITA PROJECT WILL AUGMENT BRAZIL’S 
POWER SUPPLY IN THE SOUTHEAST. 
Eletrosul, Florianopolis (Brazil). 

G. Valente Canali, and J. Antunes Sobrinho. 
International Water Power and Dam Construction 
IWPCDM, Vol. 42, No. 6, p 48-50, June 1990. 


Descriptors: *Brazil, *Dam construction, *Hydro- 
electric plants, Construction methods, Ita Project, 
Saddle dams, Seasonal distribution, Tunnels, Uru- 
guai River. 


Favorable topographical and geological features 
make Brazil’s Ita project one of the lowest cost 
large-scale hydro projects to be planned for the 
industrial south/southeast of the country. The 
project is described including: hydrology, geology, 
environmental aspects, basic project layout, river 
diversion and dam construction, and present status 
of the project. Firm power available from the plant 
will be 850 MW. The flow of the Uruguai River is 
not easy to predict. The recorded discharge ranges 
from 29,600 cu m/sec to 114 cu m/sec and river 
water can rise 20 m in 36 hr during floods. The 
reservoir will impound 5.1 billion cu m and will 
flood 103 sq km of land. The basic layout com- 
prises a 125 m-high 800 m-long concrete-faced 
rockfill dam with a total volume of 8.5 million cu 
m of compacted rockfill and transitions. Three 
earth-compacted dikes will act as saddle dams. The 
river will be diverted through five unlined tunnels, 
excavated in basalt. Two spillways will discharge 
the PMF of 45,800 cu m/sec. An indoor power- 
house, 57 m high, will house six generating units, 
each of which will have a nominal capacity of 270 
MW. The critical aspects of the project are the 
powerhouse construction and the supply and as- 
sembly of electromechanical equipment and the 
river diversion and dam construction, because both 
depend on seasonal river floods. Any delay in the 
diversion schedule could cause a whole year’s 
delay in the entire project. The first 270-MW unit 
of the 1620-MW development is scheduled to be 
put on line in the second half of 1995. (Rochester- 


PTT) 
Ww90-11461 


WATER WAVES GENERATED BY CLOSE 
LANDSLIDES. 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

S. Gozali, and B. Hunt. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 1, p 49-60, 1989. 9 fig, 5 ref. 


Descriptors: *Landslides, *Model studies, *Reser- 
voir siting, *Reservoirs, *Safety, *Waves, Axisym- 
metric waves, Mathematical models, Shock waves, 
Velocity. 


Waves caused by a landslide in a lake or reservoir 
can sometimes be large enough to be a significant 
threat to the property and lives of nearby residents. 
The prediction of the hazard zone requires: (1) 
prediction of the landslide location; (2) routing 
water waves generated by the landslide across the 
main body of the lake or reservoir; and (3) estimat- 
ing increases in wave height when it reaches the 
shore. The method of characteristics was used to 
calculated numerical solutions for water waves 
generated in a reservoir by a relatively close land- 
slide. The landslide was modeled with a vertical 
wall that moved a horizontal distance of at least 10 
reservoir depths into the reservoir and followed an 
assumed velocity variation with time. This allowed 
the generated wave to be approximated with non- 
linear, non-dispersive long-wave approximations. 
The final results are shown as functions of time and 
distance for both one-dimensional and axisymme- 
tric solutions. Plots of the development of the 
waves as functions of time and distance show that, 
after the point of maximum depth moves away 
from the wall, the maximum depth increases with 
time. In the one-dimensional solution, this point of 
maximum depth eventually catches up with the 
shock. Thereafter the point of maximum depth 
occurs at the shock and the maximum depth de- 
creases at a faster rate. In the axisymmetric solu- 
tion, free-surface slopes are small enough near the 
leading edge of the wave to suggest that a shock 
does not form. Thus, the point of maximum depth 
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remains a relative maximum, which contrasts with 
the absolute maximum obtained at the shock in the 
one-dimensional solution. In plots of wave heights 
with distance and time, the maximum wave height 
increases as the maximum wall velocity increases 
and all solutions appear to approach a common 
asymptote as either time or distance increases. This 
asymptote is approached more rapidly for axisym- 
metric waves than for one-dimensional waves. 
(Rochester-PTT) 

W90-11468 


DESIGN AND CONSTRUCTION OF THE 
CHIEW LARN PENSTOCK SYSTEM 
Metalna Hydromechanical Systems, 
fay 

J. Kramar, J. Raztresen, J. Bradac, and M. Ocepek. 
International Water Power and Dam Construction 
IWPCDM, Vol. 42, No. 7, p 32-35, July 1990. 1 
fig, 1 tab, 7 ref. 


Zagreb 


Descriptors: *Construction methods, *Dam con- 
struction, *Hydraulic structures, *Hydroelectric 
plants, *Penstocks, Construction materials, Hy- 
draulic engineering, Hydraulic equipment, Hydro- 
electric power, Thailand. 


Hydroelectric generation from Thailand’s Chiew 
Larn multipurpose scheme (a 95 m-high rockfill 
dam and a 240 MW powerplant, housing three 
units of equal size) represents a significant contri- 
bution to the national grid. The construction of the 
scheme’s large penstock system under the difficult 
site conditions. The penstock was designed as a 
high pressure pipe, embedded in concrete in the 
rock within an 11.2 m diameter, 400 cu m/s flow 
and 120 m head. In addition, the penstock has a 
length of 271.2 m, a shell thickness of 25 to 32 mm, 
and a weight of 2500 t. The distributor divides the 
penstock into three branch pipes and one low level 
outlet. Each branch pipe runs to one of the three 
turbines. An expansion joint of 6 m diameter and 1 
m width permits up to 50 mm of settlement of the 
distributor and up to 80 mm of longitudinal dis- 
placement. The individual penstock sections were 
then assemble outdoors by welding. The penstock 
sections were lowered into position in the tunnel 
by a power winch and then transported on a 
special trolley travelling on a rail track installed 

ughout the length of the tunnel. After the 
penstock sections had been erected and welded in 
the tunnel, the civil contractor concreted and pres- 
sure-grouted the sections. After this, the grouting 
hole plugs had to be welded. After the fabrication 
and erection work, corrosion protection of internal 
surfaces was carried out. Three coats of one com- 
ponent coal tar polyurethane paint, were applied. 
One month after painting had been completed, the 
paint coating started to blister. It was found that 
the coating had failed because of solvent retention. 
The decision taken was to remove the complete 
coating by sand blasting and to apply a conven- 
tional coal tar epoxy paint. (Hoskin-PTT) 
W90-11542 


DESIGN AND PROGRESS OF THE LAKH- 
WAR-VYASI PROJECT. 

Irrigation Design Organization, Roorkee (India). 
Dam Design Unit. 

B. M. Arora. 

International Water Power and Dam Construction 
eon Vol. 42, No. 7, p 37-40, July 1990. 5 
ig, 3 tab. 


Descriptors: *Construction methods, *Dam con- 
struction, *Hydraulic structures, *Hydroelectric 
plants, Construction materials, Himalaya Moun- 
tains, Hydraulic engineering, Hydroelectric power, 
India. 


The 420 MW Lakhwar-Vyasi project, on the Hi- 
malayan Yamuna River in Uttar Pradesh, India, 
will provide up to 1084 GWh/year to the state 
grid. The two peaking powerplants created by the 
scheme will represent an addition of 220% to the 
developed hydroelectric capacity on the Yamuna 
River. The design of the principle components of 
this construction, included the Lakhwar dam, 
Lakhwar powerhouse, Vyasi dam, Vyasi intake, 
headrace tunnel, Hathiari powerhouse complex 
and Katapathar barrage. The main work on the 


project started in July 1987. The two diversion 
tunnels for Lakhwar dam have been completed 
and the river has now been diverted. The excava- 
tion of the Lakhwar dam foundation (involving 1.6 
million cu m of rock excavation) has been complet- 
ed. Excavation of Lakhwar powerhouse machine 
hall is in progress; concreting, contact and pressure 
grouting and drilling for drainage is almost com- 
plete along the entire length of the roof arch. At 
Vyasi, dam site preparation and construction of the 
diversion ducts is in progress. Efforts are being 
made to lay concrete in monolith no. 3 of the dam. 
The headrace tunnel (being excavated from both 
ends) is at an advanced stage of construction. At 
the Hathiari powerhouse site, slope treatment is in 
progress, and excavation for the surge shaft, pen- 
stocks and powerhouse pits is about to begin. 
(Hoskin-PTT) 

W90-11543 


PALASARI: BALI’S FIRST LARGE DAM. 
Directorate of Water Resources Development, 
Djakarta (Indonesia). Irrigation ‘I’ Dept. 

I. Soenarno, and G. A. Bellingeri. 

International Water Power and Dam Construction 
IWPCDM, Vol. 42, No. 7, p 40-46, July 1990. 3 
fig. 


Descriptors: *Construction methods, *Dam con- 
struction, *Hydraulic structures, *Hydroelectric 
plants, *Indonesia, Construction materials, Hy- 
draulic engineering, Hydraulic equipment, Hydro- 
electric power, Irrigation, Reservoir construction. 


The 43 m-high Palasari dam, recently completed, 
represents a considerable achievement for Bali in 
that it was built within tight constraints of budget, 
time and materials. The reservoir formed by the 
dam regulates the Sangiang Gede River and allows 
for the irrigation of about 1300 ha of land. The 
main contractor for the project was an Indonesian 
company, building a dam for the first time without 
the backing of a foreign contractor. As a result, the 
project’s consulting engineers had to design under 
additional constraints, requiring the maximum use 
of local material and the omission of special or new 
construction technology. The procedure included 
construction of the diversion works, embankment 
dam, spillway, intake tower and diversion closure. 
Currently, the Palasari dam has been in operation 
for almost one year with performance in accord- 
ance with design criteria: the reservoir has been 
filled and water is at present being released for 
irrigation and the spillway has operated several 
times. a in- 

W90-115 


DRILLING IN THE YEAR 2000. 

Western Well and Pump, Inc., Phoenix, AZ. 

G. L. Hix. 

Water Well Journal WWJOAS, Vol. 44, No. 3, p 
50-52, March 1990. 


Descriptors: *Drilling, *Future planning, *Water 
management, *Well construction, Agricultural 
water, Construction equipment, Monitoring wells, 
Municipal water, Personnel management. 


Changes which might affect the drilling business 
by the year 2000 were examined. Increased compe- 
tition in some areas could cause some companies to 
go out of business. Agricultural well drilling was 
predicted to continue declining in some parts of 
the country, as was gold exploration drilling. Mu- 
nicipal and public supply wells should be areas of 
strong growth. Groundwater monitoring and rec- 
lamation wells will increase in number, although it 
will be more difficult to get in to this high-tech 
market. Many drillers will be kept busy rehabilitat- 
ing and/or modifying older monitoring wells. 
Proper abandonment or destruction of monitoring 
wells promises to be a hot new market. Drillers 
will have to work closely with the regulators, 
hydrologists and engineers because of demands for 
higher levels of precision, leading to a more formal 
bidding and subcontracting atmosphere. Personnel 
issues will involve employee drug testing and 
safety training. Equipment changes may involve 
the use of new materials for component parts that 
will make drill rigs more reliable, durable, safer 
and less costly to operate. Well drilling is predicted 
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to have a challenging future where it will be 
recognized as a vital service industry necessary to 
sustain the quality of life. (Miller-PTT) 

W90-11604 


MAKING LOW-YIELD WELLS WORK FOR 
YOUR CUSTOMER. 

Grundfos Stainless Steeler Inst., Clovis, CA. 

S. Lapp. 

Water Well Journal WWJOASY, Vol. 44, No. 3, p 
67, March 1990. tab. 


Descriptors: *Available water, *Groundwater, 
*Water demand, *Water storage, *Water yield, 
*Wells, Groundwater storage, Ponds, Storage ca- 
pacity, Water tanks, Well capacity. 


When designing a water system, a balance is 
sought between available water and water demand. 
The pump is then sized for that demand. Low- 
yield wells which do not satisfy the customer’s 
water demands need to be accommodated with 
additional storage. Storage can be in three configu- 
rations: a bigger galvanized or bladder tank; a 
pool, pond or cistern; or the well itself. When a 
well is drilled significantly deeper than the static 
water level, additional storage is created in the 
well. Formulas are presented to solve sizing prob- 
lems and accurately determine the storage capacity 
of the customer’s well. (Miller-PTT) 

W90-11605 


PROGRESSIVE LAYOUTS, DESIGNS, AND 
TECHNOLOGIES IN CONSTRUCTING THE 
MAIN STRUCTURES OF THE UNDER- 
GROUND COMPLEX OF THE KHUDONI HY- 
DROELECTRIC STATION. 

G. T. Mikeladze, Y. E. Khechinov, and M. N. 
Chaava. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 499-504, March 1990. 4 fig, 4 ref. 


Descriptors: *Construction methods, *Hydraulic 
design, *Hydraulic structures, Concrete construc- 
tion, Design standards, Inguri River, Khudoni Hy- 
droelectric Station, USSR. 


The entire Khudoni Hydroelectric station complex 
of ———— structures is located on the right 
bank of the Inguri River in a rock mass composed 
of tuffstones and tuff breccias, which are highly 
fractured and inclined to produce rockfalls. One of 
the largest objects of the underground complex is 
the machine hall with three units having a total 
capacity of 700 MW, with the following param- 
eters: length 95 m, width 24.5 m, height 61 m, 
volume of rock excavation > 95,000 cu m. The 
location of the underground machine hall made it 
possible to realize a short approach using the 104- 
m-long No. 1 construction adit to the level of the 
crane beams. This enabled excavation of the roof 
space in the following sequence: by the central adit 
to the middle of the machine hall, cutting it to both 
sides up to the end of the walls, and then by two 
side adits over the entire length of the machine hall 
to the level of the roof abutments. Concreting of 
the roof and crane beams after assembling the 
reinforcement cages was carried out in the follow- 
ing sequence: first the support parts of the crane 
beams were concreted along with the side adits in 
ordinary panel formwork; then the section of the 
traveling 65-ton metal form moved along R-24 
rails laid on them, so that the entire remaining part 
of the structure was concreted. The lower part of 
the machine hall and adjacent workings of the 
draft-tube chambers, penstocks, and surge tanks on 
the tailrace conduit were excavated from the side 
of the longest No. 2 approach adit and gallery 
leading from it. The nonblasting method of exca- 
vating —_ oversizes of rock was also successfully 
tested in the underground machine hall. It calls for 
the drilling of vertical or slightly inclined holes 
into which a suspension prepared on site with the 
use of NRS-1 powder in a ratio (power:water) of 
3:1 is poured. The gate room is being excavated 
from two approaches: at the level of the floor of 
the working by means of an approach tunnel 124 m 
long, and from the side of the roof s of the 
gates through a construction gallery. The design of 
the gate room represents a reinforced concrete 





roof with a thickness of 70 cm with overhead 
crane beams, and walls which are supported by 
cemented rock bolts 4-2.5 m long and by dispersed 
reinforced shotcrete with a thickness of 15 cm. 
(Lantz-PTT) 

W90-11790 


DAMMING THE VAKHSH RIVER CHANNEL 
AT THE SITE OF THE ROGUN HYDROELEC- 
TRIC STATION. 

N. G. Savchenkov, L. G. Osadchii, A. I. 
Kolesnichenko, S. M. Dokuchaev, and E. I. 
Dubinchik. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 510-513, March 1990. 1 fig. 


Descriptors: *Dams, Concrete, Dam construction, 
Hydraulic profiles, Rockfill dams, Rogun Hydro- 
electric Station, USSR, Vakhsh River. 


The Rogun Hydroelectric Station is being con- 
structed in the upper course of the Vakhash River, 
75 km above the operating Nurek Hydrostation, 
along the upper step of the cascade of Vakhsh 
hydrostations in the Tadzhik SSR. The annual 
distribution of the runoff of the Vakhsh River is 
being kept in a natural state, with no streamflow 
regulating structures upstream of the Rogun Hy- 
drostation. In conformity with the design, during 
damming of the river at the Rogun Hydrostation, 
the flow was to be diverted through the tunnel of 
the I level located on the left bank at the lowest 
elevation of all spillways under construction. It 
was planned to dam the river channel at one site, 
the location of which was bounded on one side by 
the nearby inlet portal of the diversion works, and 
on the other by the upstream cofferdam. A new 
technology was developed for damming at this 
site, as well as under analogous conditions on 
mountain rivers with discharges exceeding 400-500 
cu m/sec, and falls on the embankment of more 
than 10 m with the formation of a compact profile. 
To provide satisfactory damming of the river 
channel for a discharge of 250 cu m/sec, the pio- 
neer (end) method of damming was adopted, 
dumping ordinary stone simultaneously from both 
banks intermittently with large-block elements. 
The most intense filling of material was carried out 
during the first hour. During this period, 53 con- 
crete cubes (in bundles of 2 and 6 each), three 
oversizes, and 45 slabs in bundles of 9 each were 
dumped uniformly from both banks, as well as 300 
cu m of ordinary stone. In all, 450 concrete cubes 
(1800 cu m), 135 concrete slabs (300 cu m), 150 
oversizes (1000 cu m), and 10,000 cu m of stone 
were used to dam the gap. The dimensions of the 
embankment were quite different from the original 
design. The width of its narrowest part-along the 
axis of the gap-was only 6 m (according to the 
design, i6 m). About 10 concrete cubes and slabs 
were scattered (from broken bundles). (Lantz- 


W90-11792 


USE OF LOAMS FOR HYDRAULIC FILLING 
OF THE UPSTREAM BLANKET OF THE BAI- 
PAZA HYDROELECTRIC STATION. 

For primary bibliographic entry see Field 8G. 
W90-11793 


DETERMINATION OF THE TEMPERATURE 
COMPONENT OF MOVEMENTS OF AN 
ARCH DAM FROM GEODETIC MEASURE- 
MENTS. 


A.A. Karlson. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 523-526, March 1990. 2 fig, 3 ref. 


Descriptors: *Arch dams, *Data acquisition, *Data 
interpretation, *Geodetic measurements, *Temper- 
ature, Hydrostatic pressure, Statistical methods. 


When analyzing deformations of arch dams, one 
tries to single out from the total horizontal move- 
ments of the observed points, their components 
caused by a change in the hydrostatic load and 
temperature of the concrete. Statistical methods 
are usually used for this purpose, but they often do 
not enable obtaining reliable data due to the close 
correlation of causes of the movements. Another 


method possible for determining the temperature 
component of the total movements of an arch dam 
is by using geodetic measurements. The method 
involves attaining data from the changes in the 
elevations (or settlements) of points located in gal- 
leries of the dam at different levels. From this data, 
one can determine changes in the temperature of 
the concrete of the dam, and as a result, displace- 
ments in the arc length of the arch along the points 
in the crown section at different heights. Errors 
using this method were caused by a time variation 
when taking the measurements. Prolonging meas- 
urements in time (up to 5 days and more) distorts 
the true height differences. Therefore, the results 
of the measurements should be reduced to the same 
time. The error due to this factor does not exceed 
0.3 C. Tilt of the dam also leads to a change in the 
differences between horizons with height marks. 
From the plumb-line readings, corrections in 
height and temperature can be determined. The 
total error of measuring the temperature near the 
height mark (or investigated point) due to these 
factors is 0.7 C. (Lantz-PTT) 

W90-11795 


OPERATING EXPERIENCE AND RELIABIL- 
ITY ASSESSMENT OF ELEMENTS OF PUMP- 
ING STATIONS. 
O. Y. Glovatskii. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 532-537, March 1990. 2 fig, 4 tab, 6 ref. 


Descriptors: *Hydraulic structures, *Maintenance, 
*Pumping tests, *Temperature, Cavitation, Insula- 
tion, Performance evaluation, Solar radiation. 


An analysis of the causes of failures of pumping 
units (PUs) from the standpoint of reliability, en- 
ables the design and operating organizations to 
increase the probability of no-failure operation by 
revealing reconstructing limiting elements. An 
evaluation of the intensity of the thermal effect of 
solar radiation on the concrete of water supply 
structures of pumping stations (PSs), with consid- 
eration for the seasonal and daily maxima on the 
effect of insulation, showed that in July-August, 
consideration of insolation adds to the daily mean 
ambient temperatures up to 10-15 C. This value 
must be taken into account when predicting cavita- 
tion phenomena in pumps. Daily variations of the 
intensity of insulation affect the stress-strain state 
of the structures, and increase the compressive 
stresses on surfaces exposed to the sun during the 
growing season. This must also be taken into ac- 
count when designing and operating hydraulic 
structures of PSs. The absolute maxima of the 
temperature of the pumped water and cavitation 
phenomena occur in the evening. The simplest 
measure for reducing the variation of the intensity 
of insulation is to paint (white) the exposed sur- 
faces of the intake of the PS. The new layouts of 
the structures and devices improve the hydraulic 
conditions of the supply of water to the PUs, 
facilitate the removal of sediments and driftwood, 
and reduce the production costs of the water being 
pumped. (Lantz-PTT) 

'W90-11797 


RECONSTRUCTION OF THE GUARD WALLS 
OF LOCKS ON THE OKA RIVER. 

V. M. Tavrizov. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 538-542, March 1990. 2 fig, 1 tab, 4 ref. 


Descriptors: *Construction methods, *Hydraulic 
structures, *Locks, *Oka River, Construction ma- 
terials, Guard walls, Steel, USSR. 


The Beloomut and Kuz’minsk navigation locks on 
the Oka River, which are part of the Moscow 
River-Oka lock system, are located at distances of 
804 and 758 km, respectively, from the mouth of 
the Oka River. The locks are low-head, single, 
near dams, submerged in flood periods, and located 
in lock pools with a length from 80 to 180 m. The 
lock gates are welded steel, miter, of the post type 
weighing 50 tons. The gate drive is electrical and 
manual. The locks are equipped with stationary 
wooden guard walls in the form of wooden pile 
trestles sheathed on the face side with 10-cm-thick 
wood beams. The diameter of the piles is 25 cm. 
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The length of these guard walls along their perime- 
ter is from 60 to 170 m (average 85 m). During the 
65 years of service before the start of drawing up 
the reconstruction plan of the wooden guard walls, 
they were in an unsatisfactory technical state and 
had considerable physical wear. On the recommen- 
dation of the State River Transportation Planning 
Institute, three variants of the design of the guard 
walls were examined: (1) super-structure of mono- 
lithic reinforced concrete on a pile foundation with 
piles made of the same material; (2) super-structure 
of precast monolithic reinforced concrete on the 
same pile foundation; and (3) vertical steel sheet- 
pole wall. The third variant of the guard walls in 
the form of a continuous vertical wall of Larsen- 
IV and Larsen-V steel sheet piles anchored by 
metal rods to reinforced-concrete anchor slabs, 
was selected. These walls were quickly and easily 
constructed, are durable, economical, and simple 
to operate. One shortcoming of this type of con- 
struction is that Larsen steel sheet piles are scarce. 
(Lantz-PTT) 

W90-11798 


HYDROLOGICAL REGIME OF THE FOUN- 
DATION OF THE CHARVAK DAM AFTER 
TEN YEARS OF OPERATION. 

For primary bibliographic entry see Field 8B. 
W90-11799 


PROBLEMS OF CREATING HIGH-HEAD 
PUMPED STORAGE STATIONS WITH AN UN- 
DERGROUND LOWER RESERVOIR. 

S. A. Chesnokov, and L. B. Sheinman. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 564-567, March 1990. 2 fig. 


Descriptors: *Hydraulic structures, *Mining engi- 
neering, *Pumped storage, *Reservoirs, *Subsur- 
face water, Excavation, Pumping plants, Rock me- 
chanics, USSR, Water resources management. 


Under the flatlands conditions prevalent in the 
greater part of the EUSSR, and in connection with 
the increasing requirements imposed on environ- 
mental protection, underground pumped storage 
stations (PSSs) where all structures except the 
upper reservoir are underground, are proving to be 
effective. Pumped storage stations with an under- 
ground lower reservoir (PSSs UR) are regarded as 
an alternative to the planned Middle Volga and 
Central PSSs, the design of which is presently 
encountering considerable difficulty. Prior to con- 
struction, a thorough analysis of natural preexisting 
stresses is recommended, using a system of contin- 
uous automated monitoring of the rock mass. With 
the use of mining technology, it is possible to 
create unsupported workings of the lower reser- 
voir. In comparison with traditional technology 
for underground hydrotechnical construction for 
opening large-span workings by parts, the methods 
being used for excavating chambers in the mining 
industry will make it possible to reduce the cost of 
mining each cubic meter of rock. It is important to 
note that when constructing an underground PSS 
at the facilities of an operating mining enterprise, a 
number of technological and organizational prob- 
lems arise, which require the efficient coordination 
of the activities of two ministries, Minenergo and 
Minchermet. The most important problem is that 
of the admission of people into the worked-out 
chambers, since their entry is closed in accordance 
with the safety regulations in the mining industry. 
The technology of preparing the worked-out 
chambers for pumped storage should not impede 
the normal mining of the deposit and should be 
coordinated with the prospects of mining the entire 
deposit. Realization of such a project should be 
preceded by considerable research, including on- 
site investigations. Thus, the impermeability of the 
crystalline rock mass in which the pumped storage 
chambers are to be located should be determined. 
During mining, workings can be driven for the 
machine hall and gate chambers at the appropriate 
horizon. The establishment of components of the 
future underground PSS in the system of mining a 
new deposit will make it possible to reduce the 
cost of creating the station, having created a com- 
bined power and mining enterprise. (Lantz-PTT) 
W90-11803 
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STRUCTURAL SAFETY OF AN OCEAN OUT- 
FALL AGAINST HURRICANE DAMAGE. 
Florida Atlantic Univ., Boca Raton. Dept. of 
Ocean Engineering. 

D. V. Reddy, M. Arockiasamy, and J. S. Stahl. 
Marine Structures MSTRE2, Vol. 3, No. 1, p 25- 
41, 1990. 10 fig, 15 ref. 


Descriptors: *Beach erosion, *Hurricanes, *Pipe- 
lines, *Scour, *Shear stress, *Shore protection, Ef- 
fluents, Hydrodynamics, Liquefaction. 


The structural safety of a typical ocean outfall has 
been evaluated for a more severe than anticipated 
hurricane category. The investigation includes liq- 
uefaction analysis, evaluation of scour due to wave 
breaking, vertical and horizontal stability analyses 
and recommendations for a concrete flexible revet- 
ment scour protection system. Both fully exposed 
and partially buried pipelines are considered in the 
stability analysis. An analysis based on wave-in- 
duced cyclic shear stresses and soil shear strengths 
did not indicate any liquefaction. Scour due to 
sediment transportation and wave breaking was 
found to occur over certain pipe segments. Insta- 
bility was observed over some exposed lengths of 
the outfall. Recommended protection systems are 
(1) a series of anchor piles for stability and (2) a 
flexible concrete revetment mat for protection 
against scour. Further studies are required to de- 
termine possible pipeline breakout from the seabed 
due to fluctuating lift forces caused by an induced 
gap of the pipe-soil interface. (Author’s abstract) 


8B. Hydraulics 


POST-IMPLEMENTATION APPRAISAL OF A 
TWO-STAGE CHANNEL IN THE RIVER 
RODING, ESSEX. 

Bristol Univ. (England). Dept. of Civil Engineer- 


ing. 

R. H. J. Sellin, A. Giles, and D. P. van Beesten. 
Journal of the Institution of Water and Environ- 
mental Management JIWMEZ, Vol. 4, No. 2, p 
119-130, April 1990. 11 fig, 17 ref. 


Descriptors: *Channel improvement, *Channel 
morphology, *Channels, *Flood control, *Hydrau- 
lic structures, *Hydraulics, Berms, England, Essex, 
Levees, Model studies, River Roding, River chan- 
nels, Vegetation. 


The performance of a two-stage river channel is 
examined from a combination of collected field 
data on the River Roding and a hydraulic model 
study. Particular attention is paid to the vegetation 
on the upper channel berm, including its seasonal 
effect on hydraulic resistance and the problem of 
channel maintenance. Recommendations are made 
with respect to: (a) increasing the present capacity 
of the River Roding, and (b) the future design of 
two-stage flood channels intended to meet strin- 
gent environmental standards. Channels are sized 
to match seasonal needs; the lower channel for 
normal dry-weather flow and the whole cross- 
section for the design flood flow. Two-stage chan- 
nels that are constructed below the natural flood- 
plain level avoid the need for levee construction 
and the associated maintenance and back-drainage 
problems. If the berm level is close to the summer 
water table, marsh-loving plants will thrive and the 
resulting sedges, reeds, and docks will be more 
difficult to control than the dry meadow plants 
associated with a higher berm level. If anything 
producing thickets or undergrowth on the berm is 
allowed to grow, they will collect debris and 
reduce the capacity of the channel. A berm de- 
signed with no cross-fall will become uniformly 
waterlogged as soon as the river rises sufficiently. 
Upper channel basins do not need to be steep. 
River engineers designing two-stage channels 
should include modern water-level recorders in 
their river reach if a gauging station is available. 
Two-stage channel designs can use either the 
single or divided channel method. (Davis-PTT) 
W90-10535 


PROCEEDINGS OF THE ADVANCED SEMI- 
NAR ON ONE-DIMENSIONAL, OPEN-CHAN- 
NEL FLOW AND TRANSPORT MODELING. 


For primary bibliographic entry see Field 2E. 
W90- 10652 


REVIEW OF PILOT-SCALE STUDIES OF 
BOTTOM AND SURFACE VELOCITIES 
WITHIN AIR-AGITATED CIRCULAR AND 
RECTANGULAR VESSELS. 

Windsor Univ. (Ontario). Dept. of Civil and Envi- 
ronmental Engineering. 

For primary bibliographic entry see Field 5D. 
W90-10716 


HYDRAULIC MODELING OF MIXING IN 
WASTEWATER DECHLORINATION BASIN. 
Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 

For primary bibliographic entry see Field 5D. 
W90- 10766 


OPTIMUM LOCATION OF DRAINS IN CON- 
CRETE DAMS. 

Roorkee Univ. (India). Water Resources Develop- 
ment Training Center. 

A. S. Chawla, R. K. Thakur, and A. Kumar. 
Journal of Hydraulic Engineering (ASCE) 
JHENDS, Vol. 116,-No. 7, p 930-943, July 1990. 5 
fig, 1 tab, 8 ref. 


Descriptors: *Concrete dams, *Drains, *Hydro- 
static pressure, Concrete, Construction joints, Dam 
foundations, Hydrostatic head, Pore pressure, Res- 
ervoirs, Uplift pressure. 


Hydrostatic pressures from reservoir and tail water 
act on the dam and occur within the dam and 
foundation as internal pressures in the pores, 
cracks, joints, and seams. Measurements in existing 
dams confirm that uplift pressures undoubtedly 
exist, not only at the foundation junction plane, but 
on other planes within the dam to which water has 
gained access in the course of time. The distribu- 
tion of pressure through a horizontal section of the 
dam is assumed to vary linearly from a full hydro- 
static head at the upstream face to zero, or tail 
water, at the downstream face, provided the dam 
has no drains. When drains are constructed, the 
internal pressure within the dam should be modi- 
fied in accordance with the size, location, and 
spacing of the drains. The internal pressure distri- 
bution through the foundation is dependent on size 
depth, location, and spacing of drains, on rock 
porosity, jointing, faulting, and to some extent the 
grout curtain. The pore pressures act over the 
entire area of any section through the concrete. 
Because of possible penetration of water along 
construction joints, cracks, and the foundation con- 
tact, internal pressure should be considered to act 
throughout the dam. Internal hydrostatic pressures 
should be used for analyses of the dam and the 
overall stability of the dam at its contact with the 
foundation. The average uplift pressure varies lin- 
early from full head at the upstream face to a 
certain value at the drain location and again linear- 
ly to the downstream head at the dam toe. The 
average uplift pressure between two vertical 
drains, over the width of a dam, is, at the drain 
location, a function of diameter, spacing, and dis- 
tance of the drains from the upstream face of the 
dam. The optimum location of the drain from the 
upstream face of the dam increases with an in- 
crease in the spacing of the drains and a decrease 
in the diameter of the drains. (Lantz-PTT) 
W90-10788 


CRITERION OF STABILITY OF A UNIFORM 
LAMINAR FLOW IN PIPES. 

O. M. Aivazyan. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 490-494, February 1990. 4 fig, 1 tab, 8 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No 8, pp 49-51, August 1989. 


Descriptors: *Flow discharge, *Hydraulic rough- 
ness, *Laminar flow, *Pipe flow, *Pipes, Graphical 
analysis, Hydraulic models, Mathematical equa- 
tions, Mathematical studies, Reynolds number. 


The notions of a universal law of resistance, and a 
universal lower critical Reynolds number, being 


characteristic of circular pipes of varying rough- 
ness is unfounded based on an experimental flow of 
AS-8 oil in industrial circular pipes of various 
roughness. Both the coefficient of resistance and 
the lower critical Reynolds number can vary 
within wide limits. A graphic representation of 
analysis of flow, and the n theorem of dimensional 
theory, have led to a conclusion on the existence of 
a lower critical value. This reduces to a fact the 
loss of stability by laminar flows occuring when 
the specific energy being supplied to a unit length, 
and subject to dissipation, reaches a critical value 
where the constant does not depend on the rough- 
ness. (Brunone-PTT) 

W90-10816 


DEVELOPMENTS IN HYDRAULIC ENGI- 
NEERING - VOLUME 4. 

Elsevier Science Publishing Co., New York. 1987. 
352p. Edited by P. Novak. 

Descriptors: *Environmental 
*Groundwater movement, *Hydraulic design, 
*Hydraulic engineering, *Hydraulic models, 
*Model studies, *Reviews, Geologic fractures, 
Groundwater pollution, Hydraulic structures, Hy- 
drologic models, Lakes, Mathematical models, 
Multiphase flow, Porous media, Tidal hydraulics, 
Tidal powerplants, Water use, Well hydraulics. 


engineering, 


State-of-the-art reviews are presented on the fol- 
lowing topics: (1) lake hydraulics; (2) tidal power 
generation; (3) multiphase flows in porous media; 
4) groundwater flows and pollution in fractured 
rock aquifers; (5) groundwater models; and (6) 
groundwater utilization and protection. These re- 
views are more extensive than papers in technical 
or scientific journals, yet shorter than books or 
monographs. (See W90-11283 thru W90-11288) 
(Fish-PTT) 

W90-11282 


LAKE HYDRAULICS. 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

For primary bibliographic entry see Field 2H. 
W90-11283 


TIDAL POWER GENERATION. 
Salford Univ. (England). Dept. of Civil Engineer- 


ing. 

E. M. Wilson, and M. Balls. 

IN: Developments in Hydraulic Engineering - 
Volume 4. Elsevier Science Publishing Co., New 
York. 1987. p 65-102, 14 fig, 3 tab, 31 ref. 


Descriptors: *Electric power production, *Hy- 
draulic engineering, *Hydraulic equipment, *Hy- 
droelectric power, *Tidal powerplants, Coffer- 
dams, Construction methods, Design standards, 
Tidal basins, Tidal energy, Turbines. 


Tidal power development has begun to be taken 
seriously in developed countries with considerable 
electrical energy demands. In recent years numer- 
ous modes of operation have been developed with 
the aim of retiming the tidal energy produced 
essentially in phase with the lunar day, so it may be 
used by consumers whose demands are based on 
the solar day. The bulk of evidence suggests that 
future tidal power schemes will have single basins. 
The options for the operation of a single-basin 
scheme include ebb-generation, flood-generation, 
two-way (double-effect) generation, and pumping. 
Optimization of tidal generating equipment for a 
particular tidal basin is an iterative process requir- 
ing input from many engineering disciplines. Tidal 
power studies proceed by stages as follows: (1) 
study of tidal energy potential, (2) preliminary 
optimization of plant and layout, (3) feasibility 
study, and (4) project design. The physical param- 
eters to be optimized are barrage location, turbines 
(diameter of runner, number of machines, and tur- 
bine specification), and sluices (type and discharge 
characteristics, size of opening, and number of 
sluices). For any tidal energy project, the designer 
has a number of options for the turbine and genera- 
tor equipment and combinations to choose from. 





Construction methods include (1) to cofferdam the 
sluices section of the barrage and build in situ from 
an excavated foundation in the dry; (2) the float-in 
caisson method; and (3) building sand islands along 
the barrage alignment. Existing tidal power plants 
(La Rance, Kislogubsk, and Annapolis) are pilot 
projects, demonstrating one or more features fun- 
damental to the development of a large-scale tidal 
power scheme (Severn Barrage or Bay of Fundy). 
(See also W90-11282) (Fish-PTT) 

W90-11284 


MANNING COEFFICIENTS FOR PLASTIC 
CANAL LININGS. 

Universidad Politecnica de Cataluna, Barcelona 
(Spain). Escuela Tecnica Superior de Ingenieros de 
Caminos, Canales y Puertos. 

J. P. Martin Vide, J. Puertas, and J. Dolz. 
International Water Power and Dam Construction 
IWPCDM, Vol. 42, No. 6, p 29-33, June 1990. 4 
fig, 1 tab, 5 ref. 


Descriptors: *Canal linings, *Hydraulic engineer- 
ing, *Hydraulic roughness, *Materials testing, Hy- 
draulic properties, Manning coefficient, Plastics. 


The flow resistance of plastic linings is an impor- 
tant aspect to consider when exposed membranes 
are used to ensure the permeability of canals. Plas- 
tic linings are sometimes considered to reduce 
Manning coefficients. Research was conducted to 
determine the Manning coefficients of various 
membrane materials: thermoplastics (polyethylene, 
polyvinylchloride, high-density polyethylene, 
chlorinated polyethylene) or elastomers (butyl 
rubber, ethylene-propylene-diene-monomer, chlor- 
osulfonated polyethylene). In addition, resistance 
of the linings to various mechanical damage (punc- 
turing or tearing) and to environmental factors 
(e.g., solar radiation, ozone, or extreme tempera- 
tures) and the hydraulic properties of flexible 
membrane liners were considered. The Manning 
coefficient (n) for the test flume, which was made 
of concrete, was 0.0168, and the hydraulic rough- 
ness (k (m)) was 0.005. When the flume was lined 
with polymers n ranged from 0.0128 to 0.0150 and 
k ranged from 0.00033 to 0.0018. These results 
demonstrate that a substantial reduction in Man- 
ning coefficient can be obtained by lining a con- 
crete canal. (Rochester-PTT) 

W90-11459 


SOFTWARE PACKAGE FOR LOW HEAD 
HYDRO PLANT DESIGN. 

Energoprojekt, mg (Yugoslavia). 

P. Vuckovic, and D. Svrkota. 

International Water Power and Dam Construction 
IWPCDM, Vol. 42, No. 6, p 36-38, June 1990. 


Descriptors: *Computer programs, *Computer- 
aided design, *Hydroelectric plants, *Turbines, 
*Yugoslavia, Design criteria, Drafting, Economic 
aspects, Feasibility studies, Optimization, Velika 
Morara River. 


A computer-aided design (CAD) system has been 
developed for low-head hydro powerplants 
equipped with medium and large-sized bulb tur- 
bines. The program package provides a selection 
of the main technical characteristics for the turbine 
and associated mechanical equipment, and allows 
for automatic drafting of layout drawings, and the 
preparation of technical specifications for mechani- 
cal equipment, including cost estimates. The whole 
design procedure takes approximately 15 minutes. 
Basic data entered to begin the procedure are 
discharge per unit (cu m/sec), number of units, 
design head (m), characteristic (min/max) headwa- 
ter and tailwater levels, and turbine unit price ($/ 
kg). The program can calculate the following tech- 
nical characteristics: turbine, stoplogs (at intake 
and draft tube outlet), turbine guard gate, trash- 
rack, overhead travelling crane, gantry cranes, and 
main dimensions of the hydro plant. The program 
package is suitable for optimization analysis of 
hydro plants, for the equipment design at the feasi- 
bility design level, and for bid preparation. As an 
example, drawings and data related to the hydro 
plants on the Velika Morara River, Yugoslavia, 
where the design head is 7.9 m and the discharge is 
4 x 125 cu m/sec, are presented. (Rochester-PTT) 


W90-11460 


DiFFUSION MODELS APPLIED TO CHAN- 
NEL DEGRADATION. 

Willing and Partners, Canberra (Australia). 

For primary bibliographic entry see Field 2J. 
W90-11462 


HYDRAULICS OF LAMINAR OPEN-CHAN- 
NEL FLOW 


Toronto Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

I. K. Tsanis, and H. J. Leutheusser. 

Journal of Hydraulic Research JHYRAF, Vol. 24, 
No. 3, p 193-206, 1986. 12 fig, 1 tab, 7 ref. 


Descriptors: *Hydraulics, *Mathematical equa- 
tions, *Open-channel flow, Flow profiles, Friction, 
Laminar flow, Mathematical models, Uniform 
flow, Velocity. 


The concepts of one-dimensional flow and quasi- 
uniform flow were employed to derive the funda- 
mental differential equation of gradually varied 
laminar flow in open channels. The equation was 
solved for the particular case of rectangular con- 
duits and the analytically predicted surface profiles 
in channels of mild, zero, and adverse slopes were 
compared with experimental observations. The 
proposed one-dimensional description of gradually 
varied laminar flow in rectangular open channels 
was supported by experimental evidence. This 
finding makes the current analytical work useful as 
design information and confirms the applicability 
of the quasi-uniform approximation in one-dimen- 
sional analyses of laminar non-uniform open chan- 
nel flow. The fact that the predictions of a ‘primi- 
tive’ version of the ‘complete’ analytical model are 
still of adequate quality suggests that it is skin 
friction, rather than nonuniformity of the velocity 
distribution, that is the controlling factor in deter- 
mining the shape of surface profiles in laminar 
open channel flow. (Rochester-PTT) 

W90-11463 


COMPREHENSIVE GENERALIZED STUDY 
OF SCOUR AT CANTILEVERED PIPE OUT- 
LETS: II. RESULTS. 

Agricultural Research Service, Stillwater, OK. 
Water Conservation Structures Lab. 

F. W. Blaisdell, and C. L. Anderson. 

Journal of Hydraulic Research JHYRAF, Vol. 26, 
No. 5, p 509-524, 1988. 7 fig, 1 tab, 3 ref. 


Descriptors: *Erosion, *Outlets, *Scour, Mathe- 
matical analysis, Performance evaluation, Pipes, 
Plunge pools, Scour holes, Spillways. 


A series of tests were conducted to generate exper- 
imental data on scour hole parameters in relation 
to several factors (pipe height, standard deviation 
of bed material, bed material size, and pipe slope). 
Analysis was conducted and computed scour holes 
were compared with experimental ones. To make 
the comparisons, contour maps of the computed 
scour holes were computer-generated to the same 
scale as that used for the contour maps computer- 
generated from the experimental data. Conserv- 
atism is identical for time-dependent and suspended 
material-removed tests, despite random differences 
in the magnitude of conservatism. About 70% of 
the computed scour holes are larger than the ex- 
perimental scour holes (i.e., about 70% of the 
scour holes are conservative as regards size). 
Ninety-six percent of the time-dependent and 60% 
of the suspended material-removed scour hole 
widths are within +/-5 pipe diameters of the com- 
puted widths. Only a small percentage of the ex- 
perimental holes were more circular than elliptical. 
On average, about 60% of the experimental scour 
holes were locate within +/-1 pipe diameter of the 
computed location. An average of 65% of the 
computed scour holes were deeper than the experi- 
mental scour holes, indicating conservatism with 
regard to scour hole depth. Two-thirds of the 
computed scour hole depths are within +/-1 pipe 
diameter of the experimental depths. The suggest- 
ed design procedure is: (1) use the computed ulti- 
mate maximum scour hole depth to compute sepa- 
rate contour maps for discharges covering the 
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complete range of anticipated discharges; and (2) 
to obtain the design contours, circumscribe all the 
contours computed for each elevation for the com- 
plete range of discharges. (See also W90-06397) 
(Rochester-PTT) 

W90-11464 


MATHEMATICAL — OF PLUNG- 
ING RESERVOIR FLOW: 

Office of Public Works, Deblin (Ireland). 

G. J. Farrell, and H. G. Stefan. 

Journal of Hydraulic Research JHYRAF, Vol. 26, 
No. 5, p 525-537, 1988. 7 fig, 1 tab, 15 ref. NSF 
Grant CEE 8308471. 


Descriptors: *Density currents, *Mathematical 
models, *Model studies, *Plunging flow, *Reser- 
voirs, *Turbulent flow, Entrainment, Mathematical 
equations. 


Flow into and through a reservoir with a sloping 
bottom was modeled in two dimensions. The 
inflow is denser than the reservoir water and 
plunges below the surface to form a density cur- 
rent. The unsteady momentum and continuity 
equations were formulated in cylindrical coordi- 
nates. The standard kappa-epsilon turbulence 
model was used with an extension to include pro- 
duction or destruction of turbulent kinetic energy 
by buoyancy forces. The equations were solved 
numerically. Simulations were carried out for a 
range of flow conditions and bottom slopes. The 
numerically generated plunge depths follow the 
expected basic trend, but the actual plunge depth 
values are about 20% greater than the experimen- 
tally determined values. Initial entrainment values 
at plunging also were computed and found to be of 
the same order of magnitude as measured values. 
(Author’s abstract) 

W90-11465 


TWO-LAYER ANALYSIS OF A PLUNGING 
DENSITY CURRENT IN A DIVERGING HORI- 
ZONTAL CHANNEL. 

Office of Public Works, Dublin (Ireland). 

G. J. Farrell, and H. G. Stefan. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 1, p 35-47, 1989. 9 fig, 1 tab, 15 ref. NSF Grant 
CEE-8308471. 


Descriptors: *Density currents, *Model studies, 
*Plunging flow, *Reservoirs, Froude number, 
Mathematical equations, Mathematical models, 
Reynolds number, Subcritical flow. 


Flow of a plunging density current in a diverging 
horizontal channel was analyzed using a two-layer, 
non-miscible flow model. The equations governing 
the flow are presented. Interface profiles that can 
exist are identified and the behavior of the flow 
densimetric Froude number at the plunge line was 
investigated. The experimental study yielded clear 
evidence of only the standard subcritical flow 
type. The behavior of the densimetric Froude 
number at the plunge point for this flow type 
corresponded reasonably well with the theoretical 
predictions. However, there was considerable scat- 
ter in the data, particularly at high Reynolds num- 
bers. The analysis of plunging flow presented here 
is useful for small sidewall angles (to 7 deg). At 
larger sidewall angles, stalled flow regions and 
large entrainment develop, limiting its applicabil- 
ity. (Rochester-PTT) 

W90-11467 


BOUNDARY SHEAR DISTRIBUTION ON 
FLOOD PLAINS. 

University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2E. 
W90-11469 


DAMPING OF FLOW AND PRESSURE OSCIL- 
LATIONS IN WATER HAMMER ANALYSIS. 
Hydraulic Engineering Research Inst., Bucharest 
(Romania). 

I. Jelev. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
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Descriptors: *Flow, *Pipe flow, *Pipes, *Water 
hammer, *Water pressure, Damping, Darcy-Weis- 
bach formula, Design criteria, Dissolved air, 
Energy, Mathematical equations, Mathematical 
models, Simulation, Unsteady flow. 


The Darcy-Weisbach formula, used in most mathe- 
matical models for calculating head losses in the 
unsteady motion of water, does not simulate with 
sufficient accuracy the damping of flow and pres- 
sure in the water hammer phenomenon. A formula 
is presented for the calculation of the flow and 
pressure oscillation damping that is based on the 
structural (hysteretic) friction forces. It takes into 
account the dynamic structure of the water 
column in motion in a pressurized pipe, for a 
compressible fluid, as well as the energy losses in 
the elastic walls of the pipe. In the case of elastic 
bodies, the structural damping forces are propor- 
tional to the elastic forces, but a quarter of a period 
out of phase. In most applications, the energy 
dissipated in the pipe walls is low, with the excep- 
tion of thin-walled pipes with large diameters and 
low modulus of elasticity (or in the case of visco- 
elastic materials). The obtained formula leads to a 
practically constant relation between the ampli- 
tudes of two consecutive flow and pressure oscilla- 
tions. The value of the damping constant depends 
on the air quantity dissolved in the water, on the 
pressure values, and, to a smaller degree, on the 
longitudinal coordinate x or on the cavitation oc- 
currences. With the proposed formula, a good 
agreement between computations and experimental 
measurements was achieved, both in the presence 
and in the absence of the free air in water. (Roch- 
ester-PTT) 

W90-11470 


THREE-DIMENSIONAL TURBULENT STRUC- 
TURE IN STRAIGHT OPEN CHANNEL 
FLOWS. 

Gunma Univ., Maebashi (Japan). Dept. of Civil 
Engineering. 

A. Tominaga, I. Nezu, K. Ezaki, and H. 
Nakagawa. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 1, p 149-173, 1989. 13 fig, 3 tab, 19 ref. 


Descriptors: *Open-channel flow, *Secondary cur- 
rents, *Turbulence, *Turbulent flow, Experimental 
data, Flumes, Reynolds stress, Streamflow, Veloci- 
ty, Vortices. 


Secondary currents are generated and modified as 
a result of the anisotropy of turbulence, which is 
caused by the boundary conditions of the bed, the 
side-wall and the free surface, as well as the aspect 
ratio of the channel and channel geometry. Sec- 
ondary currents affect the primary mean flow, 
producing three-dimensional structures. Secondary 
current structure in an open channel flow is quite 
different from that in a closed channel flow. The 
secondary current structure in a trapezoidal open 
channel flow differs from that in a rectangular 
channel; a vortex with the reverse rotation from 
the free surface vortex is generated in the region 
between the side wall and the free surface so that 
the maximum velocity position does not appear in 
the trapezoidal channel. Even when the boundary 
roughness condition is varied, the basic structure 
of the secondary current is not changed significant- 
ly, but the spanwise vortex scale increases as the 
ratio of the side-wall shear to the bottom-wall 
shear becomes larger. The three-dimensional struc- 
ture of the primary mean velocity, the turbulence 
intensities and the Reynolds stresses, as well as the 
spanwise distribution of boundary shear stress, are 
affected considerably by the secondary currents in 
every case. The mechanism of production of turbu- 
lence-induced secondary currents in closed and 
open channels is explained well by the vorticity 
equation. (Rochester-PTT) 

W90-11472 


STUDY OF AIR ENTRAINMENT AND AER- 
ATION DEVICES. 

H. Chanson. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 3, p 301-319, 1989. 16 fig, 2 tab, 16 ref. 


Descriptors: *Aeration, *Air entrainment, *Hy- 
draulic engineering, ‘*Spillways, Cavitation, 
Design criteria, Mathematical equations. 


Cavitation erosion damage to spillway surfaces 
may be prevented with the use of aeration devices 
(aerators) introducing air into the layers close to 
the channel bottom in order to reduce cavitation 
damage. The performance of a spillway aerator 
was studied on a steep spillway model with high 
velocities (from 4 m/sec to 15 m/sec) and new air 
concentration and velocity measurements were 
performed. The behavior of the air demand rela- 
tionship between the air discharge and the subpres- 
sure in the cavity beneath the nappe was analyzed. 
New equations were developed. The results pro- 
vide a better understanding of the air entrainment 
processes above a spillway aerator and permit the 
quantity of air entrained to be obtained. The exper- 
imental results indicate a strong deaeration process 
occurring in the impact region and reducing the 
effect of aeration occurring above the aerator. 
(Author’s abstract) 

W90-11473 


HYDRAULIC JUMP IN A STEEPLY SLOPING 
SQUARE CONDUIT. 

Saskatchewan Univ., Saskatoon. Dept. of Civil En- 
gineering. 

C. D. Smith, and W. Chen. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 3, p 385-399, 1989. 10 fig, 3 tab, 2 ref. 


Descriptors: *Hydraulic engineering, *Hydraulic 
jump, *Pipe flow, Design criteria, Experimental 
data, Froude number, Hydraulic models, Mathe- 
matical equations, Model studies, Theoretical anal- 
ysis. 


The case of a hydraulic jump in a closed conduit 
with pressure flow downstream from the jump has 
been investigated for horizontal conduits by a 
number of researchers. A study examined the influ- 
ence of conduit slope, including very steep slopes 
(to 30%). The theoretical analysis of this case did 
not lead to a direct solution for jump height be- 
cause there are too many unknowns in the equation 
for sloping conduits. Accordingly, experimental 
observations were made for a wide range of 
Froude numbers and slopes, and non-dimensional 
design curves are provided. For a horizontal con- 
duit the theoretical equation can be solved, subject 
to some simplifying assumptions. The experimental 
results for a horizontal conduit agreed well with 
theory. For a sloping conduit, the experimental 
results show the same characteristics as for the 
horizontal conduit. For practical design of a slop- 
ing conduit, the jump location can be found using a 
composite chart included or empirical equations. 
Actual jump locations may be affected due to 
differences in air entrainment and friction between 
model and prototype. Pressure surge, blowback, 
and air pocket release phenomena at the outlet 
should be considered in the design. (Rochester- 


PTT) 
W90-11475 


MATHEMATICAL SIMULATION OF ENERGY 
CONVERSIONS IN A FULLY DEVELOPED 
CHANNEL FLOW. 

Luleaa Univ. (Sweden). Div. of Water Resources 
Engineering. 

For primary bibliographic entry see Field 2E. 
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ANALYSIS OF FINE PARTICLE CONCENTRA- 
TIONS IN A COMBINED VORTEX. 

Concordia Univ., Loyola Campus, Montreal 
(Quebec). Dept. of Mechanical Engineering. 

G. H. Vatistas. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 3, p 417-427, 1989. 8 fig, 11 ref. 


Descriptors: *Free surfaces, *Hydraulic engineer- 
ing, *Hydraulic models, *Hydraulic properties, 
*Silt, *Vortices, Diffusion coefficient, Mathemati- 
cal analysis, Theoretical analysis. 


In hydraulics, the presence of a strong vortex 
severely interferes with the performance of equip- 
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ment, and the designer strives to suppress it. A 
theoretical analysis was undertaken of the liquid 
free surface formation and fine silt concentration 
caused by the influence of a prevailing combined 
vortex. Similarity relationships for both parameters 
were found to exist. Burger’s vortex was used to 
derive approximate formulas for the free-surface 
and the concentration profiles. The derived simi- 
larity relationships for the free surface and the 
development of particle concentration profile were 
found to describe the phenomenon adequately. A 
liquid combined vortex was generated using a 
magnetic stirrer in a cylindrical container, with the 
vortex made visible using a water-soluble dye. 
Two different values of the diffusion coefficient 
were calculated for two vortex conditions. (Roch- 
ester-PTT) 

W90-11477 


HYDRAULIC JUMP IN TRAPEZOIDAL 
CHANNEL 


Fachhochschule Frankfurt (Germany, F.R.). 

R. Wanoschek, and W. H. Hager. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 3, p 429-446, 1989. 11 fig, 9 ref, append. 


Descriptors: *Hydraulic jump, *Hydraulic models, 
*Open-channel flow, Energy dissipation, Experi- 
mental data, Fluid mechanics, Froude number, 
Mathematical analysis, Sequent depth, Spillways, 
Trapezoidal channels. 


The internal flow features of hydraulic jumps in 
trapezoidal channels were examined. Based on 
three-dimensional observations, it is shown that the 
flow phenomena differ significantly from the clas- 
sical hydraulic jump. This is attributed to the pres- 
ence of a bottom roller. The main flow properties 
such as the sequent depths, the spatial extension of 
the bottom roller, and the length characteristics 
were analyzed in a symmetrical trapezoidal chan- 
nel of 45 deg side slope. Based on the one-dimen- 
sional momentum approach the efficiency can be 
shown to be significantly higher than for jumps in 
rectangular channels. Compared to the hydraulic 
jump in rectangular channels, trapezoidal jumps 
are governed by significant spatial flow features. 
Based on three-dimensional velocity recordings, a 
schematic flow pattern could be established. A 
particular property of trapezoidal jumps is the 
presence of a bottom roller and zones of side 
return flow. Insight into the internal flow patterns 
of jumps in trapezoidal channels was obtained, at 
least as far as time-averaged properties are con- 
cerned. The hydraulic jump in a trapezoidal chan- 
nel may be regarded as an efficient energy dissipa- 
tor provided some requirements are satisfied, in- 
cluding: (1) tailwater should be at least equal to 
sequent flow depth as computed from the conven- 
tional momentum approach; (2) for compactness of 
the jump, the inflow Froude number should be 
larger than the limit Froude number; (3) the length 
of the zone to be protected from highly erosive 
flow should at least equal to the corresponding 
jump length; (4) the bottom roller adds a protec- 
tive element in the bottom portion of the hydraulic 
jump; and (5) the present results are only indicative 
if applied to jumps other than the one analyzed 
(i.e., if profile is asymmetric or side wall slope 
differs significantly from 45 deg.). (Rochester- 


PTT) 
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FLOW DOWNSTREAM OF AN AERATOR: 
AERATOR SPACING. 

H. Chanson. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 4, p 519-536, 1989. 9 fig, 5 tab, 18 ref. 


Descriptors: *Aerators, *Air entrainment, *Hy- 
draulic engineering, *Spillways, Bubbles, Clyde 
Dam, Design criteria, Froude number, Mathemati- 
cal equations, Model studies, Performance evalua- 
tion. 


A study of the flow downstream of a spillway 
aerator was performed on a 1:15 scale model of the 
Clyde Dam. The model provided Froude numbers 
in the range of 3-25 with initial average flow 
velocities of 3 m/sec to 14 m/sec. The initial flow 





depth could be varied from 20 mm to 120 mm. A 
complete analogy between the flow downstream of 
an aerator and the flow on a free-surface aerated 
spillway was developed. In the gradually varied 
flow region, a simple analysis based on the continu- 
ity equation and the energy equation provides two 
simultaneous differential equations that can be 
solved by numerical methods and reproduce air 
entrainment on the spillway. The same equations 
may be derived in the flow downstream of an 
aerator. Predictions of air entrainment downstream 
of an aerator can be computed by this method, thus 
providing a satisfactory way to calculate aerator 
spacing. Estimation of the rise bubble velocity in 
the downstream flow region requires additional 
prototype measurements. (Rochester-PTT) 
W90-11481 


CLASSICAL HYDRAULIC JUMP: SEQUENT 


D 
Ecole Polytechnique Federale de Lausanne (Swit- 
——. Dept. de Genie Civil 

W. H. Hager, and R. Bremen. 
Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 5, p 565-585, 1989. 12 fig, 1 tab, 19 ref, append. 


Descriptors: *Fluid dynamics, *Friction, *Hydrau- 
lic jump, *Hydraulics, *Open-channel flow, *Se- 
quent depth, Froude number, Graphical analysis, 
pened studies, Performance evaluation, Reynolds 
number. 


The effect of wall friction on the sequent depths 
ratio in classical hydraulic jumps is analyzed. 
Based on experimental data, an approach was de- 
veloped by which it is shown that the sequent 
depths are not only influenced by the inflow 
Froude number, but by the inflow Reynolds 
number and the inflow aspect ratio. A model based 
on velocity measurements and a conventional 
model for the description of wall friction leads a 
generalized expression for the sequent depths. The 
predictions of the model were compared to origi- 
nal and published experimental data, and a fair 
agreement between the two was demonstrated (de- 
viations normally less than 2%). An expression is 
provided for the limit condition for which scale 
effects are absent. Graphs are provided to permit 
ready determination of the sequent depths ratio 
and of the limit aspect ratio. (Rochester-PTT) 
W90-11482 


UNIFORM FLOW IN A SMOOTH OPEN 
CHANNEL, 


Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Lab. d’Hydraulique. 

A. H. Cardoso, W. H. Graf, and G. Gust. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 5, p 603-616, 1989. 7 fig, 3 tab, 16 ref. 
Descriptors: *Fluid dynamics, *Flumes, *Hydrau- 
lics, *Open-channel flow, *Uniform flow, Coles 
wake parameter, Friction, Mixing length, Rough- 
ness, Turbulent flow, Velocity. 


Laboratory experiments on the structure of uni- 
form flow in a smooth open channel were conduct- 
ed using a tilting flume 41 m long, 2 m wide, and 1 
m high. The flume had a smooth plastic floor and 
smooth glass walls. Velocity profiles, turbulence 
intensity profiles, and friction velocity were meas- 
ured. Results were: (1) the universal law-of-the- 
wall describes rather well the data over the entire 
channel depth; (2) in the core of the outer region 
(0.2 < vertical coordinate to channel bed/flow 
depth < 0.7), a wake of limited strength (Coles’ 
wake parameter approx 0.08) exists; and (3) in the 
near-surface zone (0.7 < vertical coordinate to 
channel bed/flow depth < 1.0), a retarding effect, 
possibly due to weak secondary currents, tends to 
compensate for the wake divergence, resulting in a 
modified distribution of the mixing length. (Au- 
thor’s abstract) 

W90-11484 


ENERGY CURVES FOR MULTI-LAYER FLOW 
THROUGH OBSTRUCTIONS. 

California Univ., Berkeley. Dept. of Civil Engi- 
neering. 

R. A. Denton. 


Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 5, p 617-635, 1989. 7 fig, 2 tab, 16 ref, append. 
NSF Grant CEE-8212073. 


Descriptors: *Energy dissipation, *Flow around 
objects, *Fluid mechanics, *Hydraulics, *Stratified 
flow, Channel morphology, Critical flow, Froude 
number, Open-channel flow, Waves. 


One method for obtaining solutions for single-layer 
and multi-layer flow over bottom humps and 
through side-wall contractions is to consider the 
variation in mechanical energy with layer thick- 
ness at key cross-sections. However, previous 
models of gradually-moving multi-layer flow have 
been restricted to flows that remain subcritical 
with respect to all but the slowest internal wave 
speed. Here it is shown how the energy extrema 
method can be used over the full range of flow 
conditions: from subcritical with respect to all 
internal wave speeds to supercritical with respect 
to the free surface wave. The complete energy 
curves for three-layer flow are found to have up to 
seven different energy extrema at a given cross- 
section. The energy extrema are classified accord- 
ing to whether the flow is critical with respect to 
the first-mode or second-mode internal wave or 
the free-surface wave, whether the energy is a 
local maximum or minimum, and which layers are 
active. Froude numbers based on the actual wave 
speeds are used to determine whether the flow at a 
given cross-section is subcritical, critical, or super- 
critical with respect to each of the three possible 
wave modes. All seven energy extrema represent 
possible energy conditions at a hydraulic control. 
Which energy extrema are applicable for a particu- 
lar three-layer flow depends on the obstruction 
geometry and the upstream and downstream 
wane conditions. (Author’s abstract) 


IMPROVED INVERTED V-NOTCH OR CHIM- 
NEY WEIR. 


a, ad of Science, Bangalore. Dept. of Civil 
Engin 

teres primary ‘bibliographic entry see Field 7B. 
W90-11494 


PRESSURE FLUCTUATIONS ON GATES. 
Govind Ballabh Pant Univ. of Agriculture and 
Technology, Pantnagar (India). 

For primary bibliographic entry see Field 8C. 
W90-11755 


SERVICE SPILLWAY OF THE KAMBARATA 
NO. 1 HYDROELECTRIC STATION. 

V. B. Rodionov, B. P. Lysenko, V. N. Mukhina, 
and V. F. Korchevskii. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 505-509, March 1990. 4 fig, 2 ref. 


Descriptors: *Hydraulic structures, *Spillways, 
Channel flow, Hydraulic geometry, Hydraulic pro- 
files, Kambarata Hydroelectric Station, Tunnels. 


The Khambarata No. 1 Hydrostation, with its 
blast-filled dam at a height of 275 m, has a com- 
bined power and spillway channel with a branch 
point to which adjoin the powerhouse complex 
and deep spillways. The combined energy and 
spillway channel consists of two parallel lines of 
tunnels with a diameter of 10 m calculated for a 
discharge of 1325 cu m/sec each. At the branch 
point, made in the form of a horizontal cylindrical 
chamber with a diameter of 15 m, the flow is 
divided; one part of the water is diverted along 
two conduits to the turbines of the hydrostation, 
and the other part is diverted to the gate chamber 
of the spillway immediately adjacent to the cylin- 
drical chamber. The head above the gate chamber 
is 114 m, with consideration of losses to the head- 
water conduit. A free-flow curvilinear section of 
the tunnel, where the flow moves along the ceil- 
ing, is used as the transition between the gate 
chamber and the vertical shaft stilling basin. The 
most intense and at the same time markedly asym- 
metric process of fluctuation of the hydrodynamic 
pressure was observed in the region of contact of 
the upper boundary of the nappe with the ceiling 
of the curvilinear section of the conduit at the 
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point of intersection with the hydraulic grade line 
of the ceiling surface. Here the standard deviation 
of the function reach 7-8%. Then, from the free- 
flow curvilinear section, the flow enters the 75-m- 
high shaft stilling basin. To provide a cavitation 
free flow regime in the vertical shaft, separation of 
the flow from its walls occurs on a ledge formed in 
the transition of the shaft from the curvilinear 
headwater section. Air is supplied to the ledge for 
ventilating the shaft. The hydraulic regime in the 
shaft stilling basin is characterized by intense 
energy dissipation. To equalize the pressures on 
the bottom and to protect it from high hydrody- 
namic loads, the bottom of the shaft stilling basin is 
protected by a water cushion, for the formation of 
which a special 10-m-deep pit was constructed. 
For conditions of the Kambarata No. 1 Hydrosta- 
tion, the maximum velocity in the tunnel is 22 m/ 
sec, which is almost 3 times less than the velocity 
determined by the total head acting on the spill- 
way structure. (Lantz-PTT) 

Ww90-11791 


HYDROLOGICAL REGIME OF THE FOUN- 
DATION OF THE CHARVAK DAM AFTER 
TEN YEARS OF OPERATION. 

M. P. Leonov, and L. I. Svitel’skaya. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 542-548, March 1990. 5 fig, 2 tab, 12 ref. 


Descriptors: *Dam foundations, *Hydrological 
regime, Charvak Dam, Charvak Reservoir, Dams, 
Drawdown, Geohydrology, USSR. 


The complex natural conditions and characteristics 
of the operating regime of the Charvak Reservoir 
determined the duration, complexity, and process 
formation of geohydrological (hydrodynamic, tem- 
perature, and hydrochemical) regime systems in 
the dam foundation and abutment. The process of 
restructuring the natural geohydrological condi- 
tions, which began with the start of the staged 
filling of the reservoir in 1970, developed in subse- 
quent years with varying intensity. This intensity 
was determined by the values of the annual in- 
crease and drawdown of the head on the dam, 
which originally had an unsteady cyclic character 
in which a recurrence of the main characteristics 
of the seepage flow was not observed from cycle 
to cycle. The extent and rate of changes that 
occurred gradually decreased. After 10 years of 
permanent dam operation at high reservoir levels, 
a relatively stable geohydrologic regime occurred 
in the subsurface waters. The process of a gradual 
increase in the difference of heads, and the general 
nonuniformity of its reduction in the curtain appar- 
ently stabilized at the attained level. The curtain is 
gradually limiting seepage into the foundation and 
abutments of the dam, indicated by the relative 
stability of the discharge of the drainage devices of 
the hydro development. The general geohydrolo- 
gical conditions that have formed after 10 years of 
operation of the Charvak Dam are evaluated as 
normal, and do not at present arouse apprehension, 
but require constant checking and continuous sys- 
tematic observations of the seepage processes. 
(Lantz-PTT) 

W90-11799 


HYDRAULIC CALCULATION OF A CONFLU- 
ENCE. 


A. S. Mamedov. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 553-556, 4 fig, 3 ref, March 1990. 


Descriptors: *Channel morphology, *Confluent 
streams, *Hydraulic profiles, *Mathematical stud- 
ies, *Open-channel flow, Channel flow, Eddies, 
Flow velocity, Kura River, Sedimentation, USSR. 


On-site investigations of the Kura River from May 
1983--June 1985 made it possible to study the char- 
acteristics and extent of channel deformation. The 
cross-sections of the channel, velocities, and sedi- 
ment concentration of the flow were measured on 
three stretches: debouchment of the Karasu River 
into the Kura River near Zardoba city; outlet of 
the flow from the meander cutoff near the ferry 
crossing; and debouchment of the canal from the 
thermal power station on the Kura River near Ali- 
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Bairamly city. It was found that when the angle of 
the confluence flow is 30 degrees the size of the 
eddy zones and channel deformations are consider- 
able. A backwater and some decrease in current 
velocities are observed on the upstream stretch of 
the main channel. Channel deformation begins in 
the zone of confluence and reaches a maximum in 
the contracted section. Channel deformation de- 
creases with a decrease of the angle of confluence. 
Intense deposits of sediments is observed in the 
indicated ranges of the main parameters. (Lantz- 


PTT) 
W90-11801 


THREE-DIMENSIONAL KINEMATIC STRUC- 
TURE OF A FLOW IN TRAPEZOIDAL CHAN- 
NELS 


F. D. Shnipov. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 557-563, March 1990. 5 fig, 1 tab, 15 ref. 


Descriptors: *Channel flow, *Flow pattern, *Kine- 
matic waves, Channel morphology, Eddies, Flow 
velocity, Reynolds number, Stress, Water currents. 


The main regularities of the distribution of three- 
dimensionless fields of mean velocity, Reynolds 
stresses, and kinematic eddy viscosity, over a 
cross-section of rectilinear open channels with a 
trapezoidal form, were found. The existence of 
these regularities was confirmed by steady trans- 
verse currents which intensify processes of con- 
vective mass transfer, and have a considerable 
effect on the cross-sectional distribution of turbu- 
lent characteristics. The hydrodynamic forces are 
redistributed over the wetted perimeter, causing 
the occurrence of local extremes, which are among 
the main causes of instability in the flow of large 
channels and, consequently, of meandering chan- 
nels. The distribution of the difference of normal 
Reynolds stresses in these channels has a complex 
character determined by the interaction of the 
rigid and free boundaries. It is determined mainly 
by the ratio of the transverse dimensions and steep- 
ness of the side slopes, which differ considerably 
from the analogous distribution in rectangular 
pipes and open channels. (Lantz-PTT) 

W90-11802 


VORTEX ROPE IN THE DRAFT TUBE OF 
FRANCIS TURBINES OPERATING AT PAR- 
TIAL LOAD: A PROPOSAL FOR A MATHE- 
MATICAL MODEL. 

Centro di Ricerca Idraulica e Strutturale, Milan 
ae 

For primary bibliographic entry see Field 8C. 
W90-11952 


CLASSIFICATION AND MIXING OF TWO-DI- 
MENSIONAL BUOYANT SURFACE DIS- 
CHARGES. 

Tokyo Denki Univ. (Japan). Dept. of Civil Engi- 
neering. 

M. Arita, G. H. Jirka, and N. Tamai. 

Journal of Hydraulic Research JHYRAF, Vol. 24, 
No. 5, p 333-345, 1986. 7 fig, 16 ref. 


Descriptors: *Flow characteristics, *Flow equa- 
tions, *Fluid flow, *Fluid mechanics, *Hydrodyna- 
mics, *Mixing, *Multiphase flow, Buoyancy, Ef- 
fluents, Flow discharge, Hydraulics, Saline water 
intrusion. 


In two-dimensional density stratified flow of a 
light fluid over a deep stagnant layer, four possible 
transition conditions can be classified. These condi- 
tions link a densimetrically supercritical discharge 
flow to a subcritical downstream flow: (1) a fully 
entraining buoyant surface jet as a limiting case, (2) 
a jet/jump combination in which the entraining 
buoyant jet region is followed by an essentially 
non-entraining jump region, (3) a direct jump in 
which the discharge condition is directly linked to 
the downstream via a non-entraining jump, and (4) 
a flooded jet for a large downstream depth. The 
first three transition possibilities can be uniquely 
described using the flow force equation in a dis- 
charge-depth diagram for entraining flows. A dis- 
charge-depth diagram for such flows is presented 
to assess these different transition paths between a 


supercritical discharge and an imposed subcritical 
downstream condition. Certain flow instabilities 
are predicted to occur at downstream Froude 
numbers of 1 or 1/2, respectively. The discharge- 
depth diagram also includes, as a special case, the 
hydraulic jump equations for non-entraining flows. 
An integral jet model using a variable entrainment 
coefficient that describes the increasing buoyant 
damping of the flow has been used to predict the 
spatial development of the flow transition. De- 
tailed comparison of model predictions with avail- 
able experimental data supports the present en- 
trainment formulation. (Korn-PTT) 

W90-11979 


UNSTEADY FLOW TO A NON-PENETRATING 
LARGE DIAMETER WELL IN EXTENSIVE 
AQUIFERS. 

King Abdulaziz Univ., Jeddah (Saudi Arabia). 

For primary bibliographic entry see Field 2F. 
W90-11982 
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PROCEEDINGS OF THE NATIONAL WORK- 
SHOP ON METHODS TO MINIMIZE DREDG- 
ING IMPACTS ON SEA TURTLES. 

For primary bibliographic entry see Field 6G. 
W90-10668 


HYDRAULIC 
DREDGING. 
James (T.L.) and Co., Kenner, LA. 

L. Hrabovsky. 

IN: Proceedings of the National Workshop on 
Methods to Minimize Dredging Impacts on Sea 
Turtles, May 11-12, 1988, Jacksonville, Florida. 
Miscellaneous Paper EL-90-5, 1990. p 56-58. 


CUTTERHEAD PIPELINE 


Descriptors: *Channel improvement, *Dredging, 
*Environmental impact, *Hydraulic equipment, 
Pipeline dredge. 


The first hydraulic cutterhead pipeline dredge in 
the United States was built in 1874. The modern- 
day hydraulic cutterhead pipeline has advanced a 
great deal since that early beginning. Dredges are 
now 30-42 inches in diameter with 15,000 to 20,000 
installed horsepower, capable of pumping certain 
types of material through 5 to 6 miles of pipe. The 
hydraulic cutterhead pipeline dredge is essentially 
a barge hull with a centrifugal pump mounted 
inside. A ladder attached to the bow of the dredge 
is equipped with a cutter shaft, a cutter, a power 
supply, and a suction pipe. Material cut by the 
cutter is sucked up in the suction, through the main 
pump, and outside the pump discharge to the stern 
of the dredge. The material is then pumped though 
a floating pontoon line to the disposal area, gener- 
ally open water, an upland confined dike, or beach 
disposal. The hydraulic cutterhead dredge is an 
economical way to move material a relatively 
short distance, approximately 1 to 3 miles. Booster 
pumps can be used to send material more than 3 
miles. Rocks with a compressive breaking strength 
of 15,000 to 20,000 psi has been cut with a cutter- 
head pipeline dredge. Rough seas reduce the effi- 
ciency of the dredge and may cause damage to the 
dredge and associated equipment. (See also W90- 
10668) (Tappert-PTT) 

W90-10673 


HOPPER DREDGE. 

Bean Dredging Corp., New Orleans, LA. 

A. S. Taylor. 

IN: Proceedings of the National Workshop on 
Methods to Minimize Dredging Impacts on Sea 
Turtles, May 11-12, 1988, Jacksonville, Florida. 
Miscellaneous Paper EL-90-5, 1990. p 59-63. 


Descriptors: *Channel improvement, *Dredging, 
*Environmental impact, *Hydraulic equipment, 
Navigation channels, Sedimentation, Settling ve- 
locity. 


The modern hopper dredge is a highly specialized 
piece of dredging equipment that has evolved in 
recent years to meet the requirements of increased 


drafts for modern shipping. The hopper dredge 
fulfills two basic requirements for most offshore 
dredging projects. The first and most common is 
the need to work well in adverse sea conditions. 
The second is the transportation of dredged mate- 
rial from the dredge area to the fill or disposal site. 
A hopper dredge removes material from the 
bottom of a channel in thin layers 2 to 12 inches 
thick. The material is propelled by pumps into the 
hopper, where the velocity is reduced and the 
natural settling velocity of the grain is the prevail- 
ing force. Dredging is normally done parallel to 
the center line or axis of the channel. When load- 
ing is complete the dredge sails to the disposal area 
and dumps the load. A hopper dredge can work in 
almost any area that a ship can sail, and some 
hoppers have worked in some areas where a ship 
would never sail. A hopper has difficulty dredging 
hard or very hard materials such as clay, rock, or 
coral. There do not appear to be any practical 
alternatives to hopper dredging for the removal of 
material from the channels out to the natural con- 
tours. (See also W90-10668) (Tappert-PTT) 

W90- 10674 


INTERRUPTIBLE WATER MARKETS IN THE 
PACIFIC NORTHWEST. 

Idaho Univ., Moscow. Dept. of Agricultural Eco- 
nomics. 

For primary bibliographic entry see Field 6C. 
W90-10704 


PARTITION AND TRANSPORT OF TIDAL 
WAVE ENERGIES IN VARYING CROSS-SEC- 
TION ESTUARIES AND THEIR APPLICA- 
TION TO THE ESTIMATE OF TIDAL ENER- 
GIES IN THE HANGZHOU BAY. 

For primary bibliographic entry see Field 2L. 
W90-10706 


GRAPHS FOR HYDRAULIC DESIGN OF SAN- 
ITARY SEWERS. 

North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

For primary bibliographic entry see Field 5D. 
W90-10768 


ECOLOGICALLY PURE CONVERSION OF 
THE ENERGY OF AIR, RIVER AND OCEAN 
CURRENTS. 

V. M. Lyatkher. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 433-445, February 1990. 11 fig, 3 tab, 11 
ref. Translated from Gidrotekhnicheskoe Stroi- 
tel’stvo, No 8, pp 10-18, August 1989. 


Descriptors: *Electric power, *Energy conversion, 
*Energy sources, *Hydraulic machinery, *Power 
sources, *Water currents, *Wind, Ecology, Eco- 
nomic aspects, Energy, Hydroelectric plants, Tidal 
energy, Translations. 


Renewable energy sources, primarily the energy of 
air, river, and ocean currents, are available on the 
earth, and within the territory of the USSR, in 
amounts which make it possible to totally meet the 
needs of the population of the earth, or at least a 
country the size of the USSR, for the foreseeable 
future. The use of air, river and ocean current 
energy can be based upon the principles of small 
changes in natural conditions, rather than princi- 
ples of the maximum local harnessing of power 
with maximum efficiency to achieve maximum 
economic advantages. The potential energy from 
renewable resources is so great and dispersed over 
time that its use in low quantities, and in combina- 
tion with other forms of energy, can give a neces- 
sary and sufficient solution to the energy problem. 
New schemes of orthogonal power-producing 
units developed and tested can be used effectively 
for converting the energy of wind, river, and 
ocean currents. The design of these generators can 
be advanced by using a model of a permeable 
stationary body. Depending on the stream speed 
within its limits (defined as its cross section), a 
pressure difference is formed and power is ab- 
sorbed. An analysis shows that for current speeds 
> 1-2 m/sec, the proposed units are economically 





sufficiently effective. Their use for tidal power 
stations does not presume the mandatory construc- 
tion of dams. Whether to use shore embankments 
and of what length, whether to simply arrange the 
units in a row or at a certain distance from one 
another under the level of the deepest ice can all 
be solved on the basis of the condition of the 
maximum economic advantage for a particular 
power system. It is important that when using 
proposed schemes, any economically optimal vari- 
ant is ecologically acceptable, since the proposed 
units practically do not change the stratification, 
temperature, and biological regime of the water 
body. (Brunone-PTT) 

'W90-10807 


STATE OF HYDROPOWER INSTALLATIONS 
IN ARMENIA AFTER THE SPITAK EARTH- 
QUAKE. 

L. I. Kudoyarov, G. K. Sukhanov, V. I. Bune, Y. 
I. Natarius, and V. G. Radchenko. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 450-455, February 1990. 3 fig. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No 8, pp 
21-25, August 1989. 


Descriptors: *Armenia, *Earthquakes, *Hydraulic 
structures, *Hydroelectric plants, *Seismology, 
Bedrock, Geography, Geologic formations, Geolo- 
gy, Project planning, Seismic waves, Translations. 


Hydraulic structures located in Armenia satisfacto- 
rily withstood seismic action from the Spitak 
earthquake. The specific features of the macroseis- 
mic effects during the Spitak earthquake once 
again confirmed the effect of regional and local 
characteristics of the structure of the near-surface 
part of the section (to the surface of the bedrocks) 
on parameters of ground motion, under the effect 
of which the intensity of the seismic actions can 
vary more than twice the intensity. Calculations to 
determine the seismic stability of hydropower in- 
stallations in Armenia, using newer techniques for 
investigating and calculating, are necessary. To 
refine the design parameters of seismic actions, the 
available data must be analyzed in greater detail 
and special geological, geographical and seismo- 
logical investigations need to be performed. Plans 
for establishing a seismometric observation net- 
work will aid the gathering of seismic information 
for these assessments. Development and implemen- 
tation of general measures to increase the reliabil- 
ity of design calculations could also improve hy- 
dropower installation design. (Brunone-PTT) 
W90-10808 


OPTIMIZATION OF CONTROL OF LONG- 
TERM OPERATING CONDITIONS OF HY- 
DROELECTRIC STATIONS WITH SPECIAL 
REFERENCE TO THE ANGARA-ENISEI CAS- 
CADE OF HYDROELECTRIC STATIONS. 

A. Y. Aleksandrovskii, G. F. Chernenko, and N. 
K. Litvin. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 471-474, February 1990. 4 ref. Translated 
from Gidrotekhnicheskoe Stroitel’stvo, No 8, pp 
37-39, August 1989. 


Descriptors: *Angara River, *Hydroelectric 
plants, *Reservoir design, *Reservoir operation, 
*Water resources management, *Yenisey River, 
Dam construction, Design standards, Operating 
costs, Translations, USSR, Water management. 


Planning of the long-term operating conditions of a 
cascade of hydroelectric stations (HESs) is carried 
out on the basis of dispatching control schedules 
which are worked out and confirmed as part of the 
‘Basic Principles of the Rules of Use and Protec- 
tion of Water Resources of Reservoirs’ and realiz- 
ing, as a rule, the nonpredictive control method. 
For cascades of reservoirs of HESs operating in 
power and water management systems, a system of 
priorities determine the sequence for the draw- 
down of reservoirs to meet the power output re- 
quirements of the cascade of HESs, or the water 
discharge measurements of the water management 
system at any given side. The solution to con- 
structing optimal dispatching regulations can be 
divided into three problems: (1) the development 
of a universal simulation model for the functioning 


of HES cascades; (2) the construction of dispatch- 
ing schedules which correspond to the adopted 
criterion of optimality; and (3) the determination of 
an optimal hierarchy to control the cascade (the 
sequence of drawing down and filling the reser- 
voirs). Planning for the long-term regimes of the 
HESs of the Angara-Enisei cascade is an even 
more complex problem for the following reasons: 
an increase in the number of hydroelectric stations 
regulating the runoff due to construction of new 
HESs; the creation of new restrictions in the 
regime of the cascade and individual HESs related 
to both the hydrological regime of the river and, in 
particular, the fuel and energy facilities of the 
— system; and, the leading development of 

ydropower engineering in the region is not 
always dually supported by the construction of 
power systems called upon to provide the neces- 
sary flexibility when using hydropower in various 
parts of the system. At present, the Angara-Enisei 
cascade of HESs has six stations. The effect from 
the start-up compensated operating regime of the 
Krasnoyarsk HES will be to increase the develop- 
ment of the cascade and the construction of the 
Boguchany and Middle Enisei HESs. (Brunone- 


W90-10812 


WATER STORAGE AT PUMPING STATIONS- 
A STANDBY OF FLEXIBLE CAPACITIES. 

V. I. Vissarionov, V. V. Elistratov, and L. I. 
Benditkis. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 475-478, February 1990. 4 fig, 4 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No 8, pp 39-42, August 1989. 


Descriptors: *Hydraulic machinery, *Hydraulic 
turbines, *Hydroelectric plants, *Pump turbines, 
*Pumped storage, *Water resources management, 
Efficiency, Performance evaluation, Pumps, Trans- 
lations, Turbines, Water storage. 


To cover and equalize the variable aspects of load 
curves for an electric power system, the creation 
of new flexible equipment is being investigated. 
The use of large pumping stations operating in 
load-regulator and pumped waier storage regimes 
is predicted to increase the flexible capacities in 
electric power systems. Batch produced axial-flow 
pumps of the type OP-6 and OP-10 have good 
performance characteristics in the turbine regime, 
provide a storage efficiency of 0.50-0.65 at the 
same rotational speed in the pump and turbine 
regimes, with an efficiency equal to 0.56-0.75 when 
used with speed regulators. (Brunone-PTT) 
W90-10813 


HYDRAULIC MODEL STUDIES OF THE 
MAIN RADIAL GATES OF NAVIGATION OF 
LOCKS. 


G. A. Chepaikin. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 484-489, February 1990. 4 fig, 1 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No 8, pp 46-48, August 1989. 


Descriptors: *Hydraulic gates, *Hydraulic models, 
*Navigation, Locks, *Radial gates, Design stand- 
ards, Flow discharge, Gate design, Operating poli- 
cies. 


When ships pass through the locks of river hydro- 
developments, the opening and closing of the main 
service gates is carried out in a free-flow state with 
the same water level on both sides of the gate. 
Recently, designers of navigation locks have pre- 
sented designers of mechanical equipment with the 
task of stopping emergency situations on locks by 
using the main service gates and closing them in 
running water. The maximum standard deviation 
of the fluctuation of the load on a gate, of any 
modification, during closing in running water 
occurs at the start of closing and lies within 5-6% 
of the total design horizontal load on the gate. The 
standard deviation decreases with decreased gate 
openings. The natural frequency of oscillation of a 
gate in water is 2-5 times less than the low-frequen- 
cy component of oscillation of the load. Therefore, 
resonance oscillations of the gate framework are 
unlikely. However, forced oscillations at angles of 
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0-25 degrees were repeatedly observed, and the 
possibility of their occurrence should be taken into 
account when selecting the type of operating 
mechanism. (Brunone-PTT) 
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WIND PUMPING: A HANDBOOK. 

Haskoning B.V., Nijmegen (Netherlands). 

J. Van Meel, and P. Smulders. 

World Bank Technical Paper Number 101. The 
World Bank, Washington, DC. 1989. 274p, 31 fig, 
20 tab, 37 ref. 


Descriptors: *Groundwater management, *Hand- 
books, *Hydraulic machinery, *Pumps, *Water re- 
sources development, *Wind, Cost-benefit analysis, 
Economic aspects, Maintenance, Water resources 
management, Water storage, Water supply. 


Interest in wind energy and in its application to the 
management of water supply has been growing. 
Many opportunities exist, especially in developing 
countries, for wind power to be used effectively 
and economically to pump water. This is particu- 
larly of interest in areas where other forms of 
energy are difficult or expensive to obtain. As a 
result, wind pumping in many instances represents 
the most effective and economic alternative. This 
comprehensive handbook is meant to provide 
energy and water supply professionals and econo- 
mists as well as field officers with an easily accessi- 
ble source of information on wind pumping. It 
consolidates information acquired by institutions, 
professionals, and research centers in an easily 
extractable form. The first chapter is specifically 
dedicated to a discussion of whether wind pump- 
ing is for every water supply situation. Chapter 2 
then provides an overview of the characteristics of 
the technology. Chapter 3 discusses the techniques 
for sizing of wind pumps, while chapter 4 discusses 
the sizing of alternative small pumps. Chapter 5 
provides guidelines for financial and economic as- 
sessment of wind pumping. Finally, chapter 6 pro- 
vides particulars on installation, maintenance, and 
other logistical matters. Several annexes provide 
supporting details and examples. (Author’s ab- 
stract) 

W90-11279 


DEVELOPMENTS IN HYDRAULIC ENGI- 
NEERING - VOLUME 4. 

For primary bibliographic entry see Field 8B. 
W90-11282 


TIDAL POWER GENERATION. 

Salford Univ. (England). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 8B. 
W90-11284 


HARMONIZING NEW PUMP STATION INTO 
EXISTING SYSTEMS. 

Metcalf and Eddy, Inc., Wakefield, MA. 

For primary bibliographic entry see Field 5D. 
W90-11512 


REPAIR OF RUNNER CHAMBER LINERS AT 
CHILLA POWER STATION IN INDIA. 
Irrigation Design Organization, Roorkee (India). 
N. Singh, K. C. Govil, and R. K. Garg. 
International Water Power and Dam Construction 
IWPCDM, Vol. 42, No. 7, p 26-31, July 1990. 3 
fig. 


Descriptors: *Abrasion, *Concrete technology, 
*Hydraulic equipment, *Hydraulic turbines, *Hy- 
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terials, Himalaya Mountains, Hydraulic engineer- 
ing, Hydroelectric power, India, Mechanical engi- 
neering. 


Hydroelectric powerplants in the Himalayan 
region, particularly run-of-river types, face the 
problem of excessive erosion of underwater parts 
because the water carries a high silt content. While 
coordinated efforts are necessary to evolve suitable 
hydraulic designs for turbines and other underwat- 
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er parts, and to develop suitable metallurgy, it is 
also necessary for repairs to be carried out where 
required. The following method was adopted for 
repairing the runner chamber liners at Chilla 
power station in India. The abrasion by sediment 
load caused an excessive amount of damage in the 
runner chamber of unit no. 2 necessitating its com- 
plete replacement. A new runner chamber (4m x 
1.7m) was fabricated from 30-mm thick steel plates. 
The existing liner pieces and surrounding concrete 
were removed; the new chamber was packed with 
non-shrink concrete prior to installation and al- 
lowed to set for 14 days. It was then cleaned 
before being lowered through the turbine pit and 
aligned. Epoxy mortar was then used to fill the 
annular spaces between the non-shrink concrete 
and the parent concrete. These design modifica- 
tions, new repair procedures, and the development 
of new abrasion-resistant coatings which have been 
coated on the new liner are measures which could 
make the new liner more resistant to abrasion. 
(Hoskin-PTT) 

W90-11541 


DESIGN AND CONSTRUCTION 
CHIEW LARN PENSTOCK SYSTEM. 
Metalna Hydromechanical Systems, 
(Yugoslavia). 

For primary bibliographic entry see Field 8A. 
W90-11542 


OF THE 
Zagreb 


DESIGN AND PROGRESS OF THE LAKH- 
WAR-VYASI PROJECT. 

Irrigation Design Organization, Roorkee (India). 
Dam Design Unit. 

For primary bibliographic entry see Field 8A. 
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PALASARI: BALI’S FIRST LARGE DAM. 
Directorate of Water Resources Development, 
Djakarta (Indonesia). Irrigation ‘? Dept. 

For primary bibliographic entry see Field 8A. 
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MECHANICAL SEALS: PROBLEMS AND SO- 
LUTIONS. 

Harrisburg, Inc., Houston, TX. 

L. Garner. 

Water Well Journal WWJOAS, Vol. 44, No. 3, p 
71-73, March 1990. 


Descriptors: *Hydraulic equipment, *Hydraulic 
machinery, *Mechanical failure, *Pumps, Cavita- 
tion, Flushing, Leakage, Vibrations. 


Mechanical seals have proven to be highly effec- 
tive in eliminating stuffing box leakage and reduc- 
ing maintenance costs for centrifugal pumps. The 
primary dynamic seal (the face-to-face seal of the 
rotary ring against the stationary rings) is where 
95% of seal leakage occurs. A cracked or chipped 
seal ring usually occurs during handling. A 
cracked rotary seal ring will quickly produce a 
groove similar to that caused by extended wear. If 
the seal faces are contaminated during installation, 
they can be held open by a particle of dust or lint. 
Excessive vibration can create a momentary sepa- 
ration of the seal faces. Cavitation (low-pressure 
boiling) causes outside to inside air leakage at the 
seal faces, and can be avoided by properly sizing 
the pump. A mechanical seal must be protected 
from damage during handling and _ installation. 
Pump parts should be prepared and seal faces 
should be inspected for cleanliness before installa- 
tion. The pump should be maintained with proper 
lubrication and close to perfect alignment. Flow 
should not exceed the amount designated for the 
system. Centrifugal pumps should be flushed with 
water when shut down to prevent settling of solids 
which would probably destroy the mechanical 
seal. (Miller-PTT) 


PRESSURE FLUCTUATIONS ON GATES. 
Govind Ballabh Pant Univ. of Agriculture and 
Technology, Pantnagar (India). 

V. P. Bhargava, and S. Narasimhan. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 


No. 2, p 215-231, 1989. 12 fig, 1 tab, 9 ref. 


Descriptors: *Gates, *Hydraulic gates, Flow con- 
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Mean and fluctuating pressures on various geome- 
tries of vertical-lift gates have been measured and 
analyzed. The influence of various hydraulic pa- 
rameters and the magnitude of the gate opening on 
mean and r.m.s. pressure fluctuations and their 
spatial correlations has been investigated. The vari- 
ations in the distribution pattern, spatial correla- 
tions and the intensity of pressure fluctuations have 
been studied when the gate is forced to vibrate 
with a single degree-of-freedom in the vertical 
direction at specified frequencies and amplitude. 
Total intensity of fluctuating pressures on vibrating 
gates has been obtained by integrating the r.m.s. 
pressure fluctuations over the gate thickness. The 
distinct peak in the total intensity of fluctuating 
pressure on the gate indicated the presence of a 
dominant frequency which is considered the criti- 
cal condition for the design of hydraulic control 
gates. (Author’s abstract) 

W90-11755 


PROGRESSIVE LAYOUTS, DESIGNS, AND 
TECHNOLOGIES IN CONSTRUCTING THE 
MAIN STRUCTURES OF THE UNDER- 
GROUND COMPLEX OF THE KHUDONI HY- 
DROELECTRIC STATION. 

For primary bibliographic entry see Field 8A. 
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SERVICE SPILLWAY OF THE KAMBARATA 
NO. 1 HYDROELECTRIC STATION. 

For primary bibliographic entry see Field 8B. 
W90-11791 


INSTALLATION OF SERVICE FLOWMETERS 
ON HYDRAULIC TURBINES. 

V. A. Linyuchev. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 527-532, March 1990. 5 fig, 6 ref. 


Descriptors: *Flowmeters, *Hydraulic machinery, 
*Turbines, Flow rates, Instrumentation, Measuring 
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The installation of flowmeters on all hydrostation 
turbines is necessary for performing two important 
tasks: optimization of turbine operation for the 
purpose of reducing the unit discharge of water 
per 1 kWh of energy produced, and for an accu- 
rate accounting of the flow rate and discharge of 
water through the hydrostation structures (as a 
stream gaging site). Of the instruments presently 
being manufactured, the authors recommend the 
DMER-M membrane differential manometer for 
differences up to 2.5 m, and the KSD-2-0.68 sec- 
ondary instruments with a flow rate integration 
unit. The secondary instruments should be placed 
on the control panel of the unit, and should include 
an indicating instrument and integrator for meter- 
ing the discharge through the turbine. Metering of 
the discharge of each turbine jointly with an elec- 
tric meter makes it possible to determine the effi- 
ciency of using each unit with respect to the unit 
flow rate of water (cu m/kWh) and to use these 
indices for the diagnostic system. The most fre- 
quent failures of turbine flowmeters occur due to 
unsatisfactory operation of the spiral pressure tap 
system: corrosion of the piezometric tubes, plug- 
ging by sediments, and irregular blowing of the 
tubes. The following are the main requirements 
imposed on this piezometric system: (1) the receiv- 
ing nipples and pipelines should be made of rust- 
proof materials; (2) the thread connections should 
be sealed without the use of fibrous materials; and 
(3) the diameter of the embedded pipes should be 
at least 50 mm to preclude damages during con- 
creting. (Lantz-PTT) 
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OPERATING EXPERIENCE AND RELIABIL- 
ITY ASSESSMENT OF ELEMENTS OF PUMP- 
ING STATIONS. 

For primary bibliographic entry see Field 8A. 
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MICROPROCESSOR-BASED DIAGNOSTIC 
DEVICE FOR PROTECTING THE GENERA- 
TOR-TRANSFORMER UNIT FROM A SINGLE- 
PHASE GROUND FAULT. 

T. M. Nemeni, A. M. Panteleev, A. M. 
Krasil’nikov, and E. A. Gavrilina. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 549-552, March 1990. 1 fig, 1 tab, 5 ref. 
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Hydroelectric plants, USSR. 


A microprocessor-based device was developed for 
checking (measuring) the level of insulation resist- 
ance of the stator winding of a unit in the range of 
0.5-500 microOhms, with an absorption coefficient 
in the range of 1-10, and an output of the measure- 
ment results to a digital indicator. The instrument 
unit consists of: an input part, which detects the 
desired signal against the background of the alter- 
nating component, precision amplification, and 
automatic switching of the measurement range; a 
microprocessor-controlled 9-digit analog-to-digital 
circuit; a computation part, which consists of a 
microprocessor, pulse generator, main memory, 
programmable read-only memory, and selector cir- 
cuit; a microprocessor-controlled 5-digit digital in- 
dicator with decoding circuits; and an interface for 
the computational part with external devices. The 
given device underwent performance evaluations 
on several generators, including units of the Chir- 
key Hydrostation, where it’s performance was con- 
firmed. It was found that measurements should be 
taken in intervals of not less than 30 minutes. 
During measurements under voltage, it was found 
to be necessary to take into account the effect of 
nonlinear elements present on the generator buses. 
(Lantz-PTT) 
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PROBLEMS OF CREATING HIGH-HEAD 
PUMPED STORAGE STATIONS WITH AN UN- 
DERGROUND LOWER RESERVOIR. 

For primary bibliographic entry see Field 8A. 
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INCREASED UNIT OUTPUT OF KEMBS PRO- 
PELLERS--CONTROL OF CAVITATION 
DAMAGE. 

Electricite de France, Grenoble. Groupe Regional 
de Production Hydraulique. 

P. Baetz, M. Cassaz, L. Finet, and P. Vihn. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 6, p 741-752, 1989. 11 fig, 3 ref. 


Descriptors: *Cavitation, *Hydraulic engineering, 
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bines, Cavitation damage, Flow rates, France, Hy- 
draulic equipment, Hydraulic machinery. 


The EDF Hydraulic Production Department had 
to solve problems related to the increased dis- 
charge from the Kembs propeller units located at 
the head of the network of the Rhine power plants 
(France). The solution consisted of increasing the 
diameter of propeller runners and using a new 
blade design. The result obtained was a 30% gain 
in power. However, after 500 hours of operation, 
damage appeared on the pressure side of blades 
and also after 3000 hours, on the bottom ring. 
Calculations and model tests were performed to 
solve these problems. Both short-term and long- 
term solutions to overcome blade damage were 
proposed. Short-term solutions involved local re- 
cutting of the blade profile and installation of a fin 
on the pressure side. Due to the complexity of the 
phenomenon, flow calculations were made to try 
and solve this damage problem definitively. It ap- 
peared that the new contour and the increased 
flowrate involved a more important velocity in- 
crease on the head cover/discharge ring followed 
by a rather sudden deceleration. More permanent 
modifications performed on prototypes involved 
cutting of the profile. This cutting improved the 
incidence by modifying the profile inlet, acceler- 
ated the boundary layer to reduce its thickness and 
delay or eliminate separation and reduced gap cav- 
itation by eliminating sharp angles on the blade 





edge. The modification made on prototypes and 
the observations after 18,000 hours of operation 
have confirmed the validity of the proposed solu- 
tion. (Mertz-PTT) 
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OBSERVATION OF JET INTERFERENCE IN 
6-NOZZLE PELTON TURBINE. 

Fuji Electric Co. Ltd., Kawasaki (Japan). Hydro 
Power Div. 

T. Kubota. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 6, p 753-767, 1989. 10 fig, 1 tab. 
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A Pelton Turbine was originally applied to higher 
heads. In recent years, it has also been applied to 
medium to low heads less than 100 m. The greatest 
reason for expediting the application of a Pelton 
turbine to the lower head is in the success of 
increasing the specific speed. The higher specific 
speed is achieved by increasing the number of 
nozzles and the rotational speed. As a result, tur- 
bines and generators become compact, and the 
construction cost of power houses in reduced. For 
these reasons, the demand for 6-nozzle high specif- 
ic speed Pelton turbines is growing. The visual 
observation of flow in a model runner for a high 
specific speed 6-nozzle Pelton turbine has revealed 
that the sharp deterioration of efficiency in certain 
regions is caused by jet interference in the buckets 
and jet disturbance outside of the bucket. The 
visual observation has revealed that the jet from 
the first nozzle which entered into a bucket from 
the splitter and is now going to discharge out at 
the outcut of the bucket, is interfered by the jet 
from the second nozzle which has just entered into 
the outcut of the same bucket. Also if the jet from 
the first nozzle, which has discharged out at the 
outer brim of a bucket, is splashed radially out- 
ward and deflected by the nearest surfaces of de- 
flector and/or nozzle to the outer surface of the 
second jet, severe jet disturbance occurs with the 
sharp efficiency deterioration. (Mertz-PTT) 
W90-11950 


ANALYSIS OF SCALE EFFECTS ON PER- 
FORMANCE CHARACTERISTICS OF HY- 
DRAULIC TURBINES. PART 1: SCALE FOR- 
MULAE OF HYDRAULIC PERFORMANCE 

LOSS DISTRIBUTION COEFFICIENTS 


AND 

IN MODEL FRANCIS TURBINES AND PUMP- 
TURBINES. 

Kanagawa Univ. (Japan). Dept. of Mechanical En- 


No. 6, p 809-831, 1989. 10 fig, 20 ref, 2 append. 
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The scale effect on turbine efficiency has been 
studied for years and many contributions have 
been made for the optimum efficiency scale formu- 
lae. However, little is known of the method for 
scaling-up efficiency away from the optimum, and 
except for efficiency, nothing is known of scale 
effects on performance such as the discharge or 
power output. This report deals, first of all, with a 
method to convert the rotation speed, discharge, 
power output, hydraulic, mechanical and volumet- 
ric efficiencies of a model turbine to the values of 
the prototype turbine: the method is analytically 
obtained using equations for calculating hydraulic 
performance of a turbine. Second, the loss distribu- 
tion coefficient V in the efficiency conversion for- 
mula is determined from analyses of component 
losses in measured performances of 15 model Fran- 
cis turbines and pump-turbines with various specif- 
ic speeds. Variation of V-opt (the value of V at the 
optimum efficiency) with the specific speed, and 
variation of V with the operating conditions were 
analyzed and the loss distribution coefficient V 
was determined for any operating condition. After 


confirming the conformity of calculated perform- 
ances to the measured values of the model turbine 
under the wide operating conditions, the loss distri- 
bution coefficient was derived. In the Appendix, a 
method is introduced to derive equations to calcu- 
late the hydraulic performance characteristics; per- 
formances of model turbines calculated with these 
equations were compared with the measured ones. 
Calculations show that the loss distribution coeffi- 
cient V-curves can be considered highly reliable. 
(Mertz-PTT) 

W90-11951 


VORTEX ROPE IN THE DRAFT TUBE OF 
FRANCIS TURBINES OPERATING AT PAR- 
TIAL LOAD: A PROPOSAL FOR A MATHE- 
MATICAL MODEL. 

Centro di Ricerca Idraulica e Strutturale, Milan 
(Italy). 

M. Fanelli. 

Journal of Hydraulic Research JHYRAF, Vol. 27, 
No. 6, p 769-807, 1989. 15 fig, 9 ref. 
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The phenomenon of the vortex rope in the draft 
tube of Francis turbines operating at partial load 
has been known for a long time. Qualitative inter- 
pretation of the phenomena associated with the 
vortex rope, and explanation of its genesis on the 
basis of first principles of fluid mechanics has also 
been around for a long time. More recently, the 
trend toward larger units on one hand, to automat- 
ic plant operation on the other hand, have contrib- 
uted to a renewed highlighting of attention on 
these phenomena. The phenomenon under consid- 
eration is represented as the superposition of two 
potential-flow motion fields, endowed with singu- 
larities of helicoidal shape. In the first field the 
singularity is a helicoidal vortex; the second one 
the singularity is a uniform distribution line source, 
sinusiodally pulsating in time. If the draft tube is 
rectilinear, the solution pertaining to the first field 
adequately represents the rotating perturbation 
field, devoid of any synchronous component; it is 
not necessary in this case to assign a finite ampli- 
tude to the second flow field. If the draft-tube 
rectilinear stretch is followed by an elbow, qualita- 
tive considerations show that a synchronous com- 
ponent must needs arise. If, moreover, the vortex 
rope is cavitated, the linear combination of the two 
flow fields allow the total perturbation field to be 
represented. Obviously, a certain number of com- 
patibility conditions have to be satisfied. Those 
concern, on one hand, the flow coming out off the 
runner, on the other hand the other parts of the 
hydraulic system. The main characters of the pro- 
posed mathematical model are in qualitative agree- 
ment with what is known from tests on reduced 
scale models or from measurements performed on 
actual installation. The proposed model, after 
proper quantitative validation, could provide a 
useful tool in order to advance comprehension of 
the phenomena. Moreover, it could be used in 
order to carry out a correct, reliable transposition 
from reduced-scale model tests to full-size proto- 
type. (Mertz-PTT) 
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SELF-EXCITED VIBRATIONS OF VERTICAL- 
LIFT GATES. 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Hy- 
dromechanik. 

N. D. Thang, and E. Naudascher. 

Journal of Hydraulic Research JHYRAF, Vol. 24, 
No. 5, p 391-404, 1986. 8 fig, 13 ref. 


Descriptors: *Flow equations, *Gates, *Hydraulic 
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Experimental evidence is given for a particular 
type of self-excited vertical oscillations of under- 
flow gates occurring at relatively high reduced 
velocities and low mass-damping values. Depend- 
ing on the magnitude of the opening ratio s/d, 
experimental results indicate that the gate may 
behave as a soft oscillator with or without ampli- 
tude hysteresis or as a hard oscillator, very much 
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like a galloping rectangular cylinder with long or 
short afterbody. Experimental results also provide 
an indication that sharp-edged underflow gates 
possessing a degree-of-freedom in the vertical di- 
rection are susceptible to the excitation of gallop- 
ing-like vibrations. Based on analogies between 
such gates and rectangular prisms of variable after- 
body lengths, response characteristics typical of a 
hard or soft oscillator are shown to exist for gates 
just as for rectangular prisms. In both cases, the 
dynamic behavior of the structure is mainly de- 
pendent on the relative closeness of the mean 
separation stream-surface(s) to the structural after- 
body. Since the effective afterbody length of an 
underflow gate is inversely proportional to the gap 
ratio s/d, a gate behaves like a short afterbody 
prism at large gap ratios and like an elongated 
prism at small gap ratios. (Korn-PTT) 
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PORE PRESSURE RESPONSE DURING FAIL- 
URE IN SOILS. 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2G. 
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MECHANISMS OF OSMOTIC FLOW 
VOLUME CHANGE IN CLAY SOILS. 
Saskatchewan Univ., Saskatoon. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2G. 
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POSTFAILURE 
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CANADA. 
Saskatchewan Highways 
North Battleford. 

J. L. Labossiere, E. K. Sauer, and E. A. 
Christiansen. 

Canadian Geotechnical Journal CGJOAH, Vol. 
26, No. 4, p 684-704, November 1989. 23 fig, 1 tab, 
12 ref. Natural Sciences and Engineering Research 
Council of Canada operating grant 4783. 
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A traffic causeway placed on the sediments of 
saline Tramping Lake failed during construction in 
the summer of 1982. Vertical subsidence has con- 
tinued until present (1988). The failure mechanism 
was controlled by sedimentary structure and arte- 
sian groundwater conditions. The upward hydrau- 
lic gradient associated with groundwater discharge 
had a significant influence on foundation stability. 
The shear zone is in a soft, neat normally consoli- 
dated lacustrine sandy silt unit 22 m thick. Large 
mud waves extended from both sides of the em- 
bankment, a characteristic of shear failure. The 
lake basin contains lacustrine, deltaic, and fluvial 
deposits of postglacial origin. Artesian conditions 
in the Upper Cretaceous Judith River Formation 
and postglacial fluvial sand and gravel dominate 
the hydrogeology at the site. The failure took 
place along a composite slip surface when excess 
pore-water pressures developed during loading. 
The estimated effective friction angle from triaxial 
tests and back calculation was 27 degrees. Howev- 
er, a parametric analysis showed that at very high 
pore-water pressures the effective friction angle 
required for equilibrium is very sensitive to small 
variations in pore-pressure ratio. The calculated 
cohesion required for equilibrium was 3.9 kPa, 
whereas the remolded vane strength measured in 
the field was 5.0 kPa. (Author’s abstract) 
W90-11147 


MECHANICAL STRUCTURES FOR SOIL ERO- 
SION CONTROL. 

Forest Products Research and Development Inst., 
College (Philippines). Watershed and Range Man- 
agement Research Div. 
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EFFECT OF CONSTRUCTION WORKS ON 
THE GEOLOGICAL ENVIRONMENT IN THE 
STRETCH OF THE DNESTR HYDRO DEVEL- 
OPMENT. 

N. I. Kalmykova, and M. N. Ovsyannikov. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 517-523, March 1990. 4 fig, 2 tab, 2 ref. 
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mechanics, Weathering. 


The engineering-geological conditions of con- 
structing the Dnestr Hydroelectric station had the 
following characteristics: a high right-bank slope 
with a steepness of 13-14 degrees, composed of 
landslide accumulations in a state of limited equi- 
librium undercut by the construction pit; protero- 
zoic sedimentary-metamorphic rocks with interlay- 
ers of swelling argillite-like clays, for which inho- 
mogeneity of the physical, mechanical, and seep- 
age properties is the dominant characteristic in the 
zone of influence of the structures; and, severe 
jointing of the proterozoic rock mass, and it’s 
susceptibility to decompression a result of the re- 
moval of the rock load and intense weathering. 
The technological scheme of excavating the pit of 
the Dnestr Hydrostation did not take into account 
the duration of standing of the open pit (about 4 
years). Mechanized excavation of the pit for the 
right-bank and left-bank earth dams in landslide 
accumulations unstable against weathering, and in 
soft rocks (argillites and siltstones), was completed 
in 1976-77, but work on placing the dams contin- 
ued until 1985. In this case, it was found that the 
thickness of the protective layer prescribed in the 
design was insufficient to protect the open standing 
pit. The complex configuration of the contour of 
the design cut of the foundation of the structure 
also promoted a more intense development of de- 
compression and weathering. As a rule, in such 
stretches, the rocks were maximally decompressed 
and a large thickness of the weathering zone was 
characteristic. Over the course of 3 years, a zone 
of severely weathered rocks with a thickness of 
about 1.5 m formed in the siltstones on the open 
horizontal areas in the pit. This layer also formed 
in the argillites over the 4 years the rock was 
disintegrated, to a depth of 2 m. The soft rocks in 
this zone completely lost their original properties 
and became practically unsuitable as a foundation 
for the concrete structures. The average rate of 
weathering of the proterozoic rocks during the 
first year, for argillites was 1 m/yr, and for silt- 
stone was 0.9 m/yr. Long observations in the pit of 
the Dnestr Hydrostation showed that the protero- 
zoic rocks weathered less intensely in stretches 
constantly covered with water. (Lantz-PTT) 
W90-11794 


8E. Rock Mechanics and 
Geology 


STATE OF THE HYDRAULIC STRUCTURES 
IN THE ZONE OF INFLUENCE OF THE 
SPITAK EARTHQUAKE. 

For primary bibliographic entry see Field 8A. 
W90-10809 


PROCEEDINGS OF THE FOURTH CANADI- 
AN/AMERICAN CONFERENCE ON HYDRO- 
GEOLOGY: FLUID FLOW, HEAT TRANSFER 
AND MASS TRANSPORT IN FRACTURED 
ROCKS. 

For primary bibliographic entry see Field 2F. 
W90-11361 


BEHAVIOR OF INDUCED FRACTURES IN 
SAND AND FRIABLE SANDSTONES. 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
M. B. Dusseault. 

IN: Proceedings of the Fourth Canadian/Ameri- 
can Conference on Hydrogeology: Fluid Flow, 
Heat Transfer and Mass Transport in Fractured 


Rocks. Banff, Alberta, Canada, June 21-24, 1988. 
National Water Well Association, Dublin, Ohio. 
1988. p 3-10, 12 fig, 23 ref. 


Descriptors: *Fracture permeability, *Geohydro- 
logy, *Geologic fractures, *Hydraulic fracturing, 
*Oil recovery, *Sandstones, Cohesionless soils, En- 
vironmental engineering, Finite element method, 
Flow models, Sand aquifers. 


Hydraulic fracturing processes are critical to 
heavy oil and oil sands development. Also, in- 
duced fracturing is relevant to ore emplacement, 
sill-dike intrusion, fault kinematics, and has even 
been suggested for salt tectonics. There is incentive 
to understand how fractures initiate, propagate, 
and behave in low-cohesion clastic media. Correct 
approaches to coupled deformation, flow, and 
stress mechanisms are required to model the forces 
acting in sand and friable sandstone. The major 
elements of hydraulic fracture behavior in porous 
clastic media include understandings of coupled 
flow/stress analysis in a clastic multiphase medium, 
fabric changes and fracture geometry alterations, 
hydrodynamic forces and sand stability, interaction 
of hydraulic fractures with natural fracture sys- 
tems, and the original natural system. The clastic 
evolution model is a useful conceptual and quanti- 
tative tool for particulate media analysis, and there 
is reason to consider jointed (naturally fractured) 
reservoirs as clastic media as well. Current efforts 
are concentrated on delineating permeability rela- 
tionships, deriving clastic evolution parameters for 
poorly consolidated sandstones, and developing a 
finite element formulation to address this complex 
coupled boundary value problem. (See also W90- 
11361) (Fish-PTT) 

W90-11362 


CHARACTERIZATION OF FRACTURE NET- 
WORKS FOR FLUID FLOW ANALYSIS. 
Lawrence Berkeley Lab., CA. 

For primary bibliographic entry see Field 2F. 
W90-11363 


COMPARISON OF FRACTURE APERTURE 

WIDTHS DETERMINED FROM HYDRAULIC 

MEASUREMENTS AND TRACER EXPERI- 

MENTS. 

National Water Research Inst., Burlington (Ontar- 

io). 

For primary bibliographic entry see Field 2F. 
'90-11369 


APPLICATION OF ROCK-FRACTURE 
MODELS AND FIELD-SATURATED HYDRAU- 
LIC CONDUCTIVITY MEASUREMENTS TO 
AN IMAGE ANALYSIS STUDY OF FRAC- 
TURES IN A GLACIAL TILL UNIT OF SOUTH- 
ERN ALBERTA. 

Guelph Univ. (Ontario). 

For primary bibliographic entry see Field 2F. 
W90-11372 


INVESTIGATION OF GROUND WATER FLOW 

PATTERNS FROM COMPARISON OF FAULT, 

JOINT AND PHOTO-LINEAMENT TRENDS 
THE EDWARDS LIMESTONE, TEXAS, 

U.S.A. 

SRH Associates, Inc., Portland, OR. 

For primary bibliographic entry see Field 2F. 

W90-11374 


INSIGHTS INTO FORMATION FRACTURING 
FROM ANALYSIS OF STEP-RATE TESTS. 

For primary bibliographic entry see Field 2F. 
W90-11375 


HYDRAULIC FRACTURING DURING BASIN 
SCALE FLUID MIGRATION: AN INTEGRAT- 
ED APPROACH. 

Institut Francais du Petrole, Rueil-Malmaison. 

For primary bibliographic entry see Field 2F. 
W90-11388 


POROELASTIC RESPONSE OF DUAL POROS- 
ITY MEDIA. 


For primary bibliographic entry see Field 2F. 
W90-11389 


MEASUREMENT AND SIMULATION OF 
HEAT TRANSPORT IN ROCKS AT A SITE IN 
THE RHENISH MASSIF, FRG. 

Giessen Univ. (Germany, F.R.). Dept. of Geology. 
For primary bibliographic entry see Field 2F. 
W90-11391 


PORE WATER PRESSURE VARIATIONS 
CAUSING SLIDE VELOCITIES AND ACCEL- 
ERATIONS OBSERVED IN A SEASONALLY 
ACTIVE LANDSLIDE. 

Utrecht Rijksuniversiteit (Netherlands). Dept. of 
Physical Geography. 

For primary bibliographic entry see Field 2F. 
W90-11430 


SOLUTION-COLLAPSE DEPRESSIONS AND 
SUSPENSATES IN THE LIMNOCRENIC LAKE 
OF BANYOLES (NE SPAIN). 

Barcelona Univ. (Spain). Inst. Tecnologico y Me- 
talurgico ‘Emilio Jimeno’. 

For primary bibliographic entry see Field 2H. 
W90-11438 


DAMMING THE VAKHSH RIVER CHANNEL 
AT THE SITE OF THE ROGUN HYDROELEC- 
TRIC STATION. 

For primary bibliographic entry see Field 8A. 
W90-11792 


8F. Concrete 


INVESTIGATION OF THE DEFORMABILITY 
OF A REAL LINK OF THE PRECAST CON- 
CRETE-ENCASED STEEL PENSTOCK OF THE 
ZAGORSK PUMPED STORAGE STATION. 

O. V. Mikhailov, S. A. Berezinskii, O. B. Lyapin, 
V. V. Lgalov, and N. A. Netsvetov. 
Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 8, p 479-484, February 1990. 4 fig, 4 tab, 5 ref. 
Translated from Gidrotekhnicheskoe Stroitel’stvo, 
No 8, pp 42-45, August 1989. 


Descriptors: *Design standards, *Penstocks, *Pre- 
cast concrete, *Pressure conduits, *Pressure distri- 
bution, *Reinforced concrete, *Reservoir linings, 
*Reservoirs, Linings, Pumped storage, Transla- 
tions, Water pressure, Water storage. 


Precast reinforced concrete-encased steel links 
with an inside diameter of 7.5 m and a thickness of 
0.4 m were accomplished, for the first time in the 
practice of Soviet hydrotechnical construction, for 
the penstocks of the Zagorsk pumped storage sta- 
tion operating at a head of more than 100 m. Tests 
confirmed the reliability of the work of the rein- 
forced concrete-encased steel design of the link of 
the penstocks to be in the range of pressures up to 
P = 1.4 MPa. The lining with link and hoop 
reinforcements for the inside and outside rows, 
take the tensile load in the elastic stage. The allow- 
able opening of cracks for a reinforced concrete- 
encased penstock design, with an inside seal lining 
in the pressure range of up to 1.6 MPa and a crack 
width of < or = 0.2 mm does not exceed the 
standard requirements. Testing of individual links 
shows that with loadings from internal pressure, 
the lining takes 30%, the reinforcement of the 
inside row 23%, and the reinforcement of the 
outside row 47% of the external load. These tests 
confirm the complete correspondence of how links 
work to the design data and to earlier investiga- 
tions conducted with pressures exceeding standard 
the operating pressures by 30%. (Brunone-PTT) 
W90-10814 


REPAIR OF RUNNER CHAMBER LINERS AT 
CHILLA POWER STATION IN INDIA. 
Irrigation Design Organization, Roorkee (India). 
For primary bibliographic entry see Field 8C. 
W90-11541 





8G. Materials 


PROBE FOR MEASURING DEPTH TO 
WATER SURFACE IN WELLS. 

Great Lakes Forestry Research Centre, Sault 
Sainte Marie (Ontario). 

For primary bibliographic entry see Field 7B. 
W90-10531 


GALVANIC CORROSION OF LEAD SOLDER 
IN COPPER PIPEWORK. 

Water Research Centre, Swindon (England). 
Swindon Engineering Centre. 

For primary bibliographic entry see Field 5B. 
W90-10534 


RHEOLOGICAL SCREENING METHOD FOR 
MEMBRANE MODIFYING POLYMERS. 

Lund Univ. (Sweden). Dept. of Food Technology. 
For primary bibliographic entry see Field 3A. 
W90-10580 


EVALUATION OF LANDFILL-LINER DE- 
SIGNS. 


Missouri Univ.-Columbia. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field SE. 
W90-10759 


STATIC AND DYNAMIC EFFECTS OF THE 
PIPE INSERTION MACHINE TECHNIQUE. 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

For primary bibliographic entry see Field SD. 
W90-11270 


LANDFILL LINER QUALITY. 

GSI Environmental, Huntington Beach, CA. 
For primary bibliographic entry see Field SE. 
W90-11453 


FUNCTIONS AND APPLICATIONS OF GEO- 
SYNTHETICS IN DAMS. 

GeoServices, Inc., Boynton Beach, FL. 

J. P. Giroud. 

International Water Power and Dam Construction 
IWPCDM, Vol. 42, No. 6, p 16-23, June 1990. 6 
fig, 10 ref. 


Descriptors: *Construction methods, *Geosynthe- 
tics, *Geotextiles, *Materials engineering, Dam 
construction, Design criteria, Drainage, Filters, 
Geoceils, Geocomposites, Geogrids, Geomats, 
Geomembranes, Geonets, Reinforcement, Sealants. 


Geosynthetics (geotextiles, geomembranes, geon- 
ets, geogrids, geomats, geocells, geocomposites, 
etc.) are being used increasingly in dams. Different 
applications of geosynthetics in dams are reviewed 
here, including a summary of geosynthetic func- 
tions and graphical representation of geosynthetic 
functions and applications are given. Functions of 
geosynthetics can be classified as fluid barrier, 
filter, transmitter, separator, interlayer, macro-rein- 
forcer, micro-reinforcer, and surface reinforcer. 
Geosynthetics can be applied in dams in drainage 
(e.g., under the upstream or the downstream zone 
of a dam to accelerate foundation consolidation 
during construction or prevent pore water pressure 
in the downstream zone); as transitions in zoned 
dams (e.g., between the impervious core (clay) and 
the next transition zone (sand) or transition be- 
tween rockfill and foundation soil); reinforcement 
(e.g., to permit construction of steep slopes); and 
waterproofing (e.g., as an upstream blanket or in 
dam repair). Versions of these geosynthetic appli- 
cations have been successfully constructed, many 
of them a number of times. The wide variety of 
applications of geosynthetics in dams illustrates the 
versatility of geosynthetics and the creativity of 
designers. Both these factors suggest that many 
more dams will be constructed or repaired with 
geosynthetics. (Rochester-PTT) 

W90-11457 


GEOSYNTHETICS FOR HYDRO SCHEMES. 
Sembenelli (Piero) Consultants, Milan (Italy). 

J. S. Cuniberti, and P. Sembenelli. 

International Water Power and Dam Construction 
— Vol. 42, No. 6, p 25-29, June 1990. 12 
ref. 


Descriptors: *Geosynthetics, *Hydroelectric 
plants, *Materials engineering, China, Cixerri 
dams, Construction methods, Edolo Tunnel, Geo- 
membranes, Italy, Mechanical properties, Mucone 
Reservoir, Physical properties, Polymers, San Xia 
cofferdam, Sardinia. 


Polymer products for civil engineering, under the 
generic title of geosynthetics, are now an impor- 
tant part of heavy construction, particularly of 
civil works for hydropower plants. This develop- 
ment is the logical consequence of the main advan- 
tages of geosynthetics: they do not corrode in 
water and their tensile strength can resist the high 
pressures implicit in water power projects. Poly- 
mers are synthetic materials composed of linked 
molecules containing the carbon atom; they offer 
tensile strength, resistance to large deformation, 
durability, uniform quality, and easy application. 
The most common polymers used in geotextiles are 
polyethylene terephthalate, polyamide, and poly- 
propylene. The more common geomembrane mate- 
rials are polyvinylchloride, linear low density pol- 
yethylene, and high-density polyethylene, chloro- 
sulfonated polyethylene, polychloroprene, and iso- 
prene-isobutylene (butyl rubber IIR). Examples of 
geosynthetic applications include: (1) Edolo Pres- 
sure tunnel, where a persistent leakage problems in 
pressure tunnels, a special geosynthetic product 
was developed and applied successfully at this 
Italian pumped-storage plant; (2) Mucone reser- 
voir, where a geomembrane was employed to re- 
place an existing asphalt concrete facing in a tem- 
porary water storage reservoir; (3) Cixerri dams 
(Sardinia), where geomembrane was used to cover 
the upstream faces of two dams; and (4) San Xia 
cofferdam (China), where geotextile was used to 
retain sand on this 90-m-high temporary dam. 
(Rochester-PTT) 

W90-11458 


MANNING COEFFICIENTS FOR PLASTIC 
CANAL LININGS. 

Universidad Politecnica de Cataluna, Barcelona 
(Spain). Escuela Tecnica Superior de Ingenieros de 
Caminos, Canales y Puertos. 

For primary bibliographic entry see Field 8B. 
W90-11459 


USE OF LOAMS FOR HYDRAULIC FILLING 
OF THE UPSTREAM BLANKET OF THE BAI- 
PAZA HYDROELECTRIC STATION. 

N. A. Efremov, V. N. Mukhamediev, and S. L. 
Shorin. 

Hydrotechnical Construction HYCOAR, Vol. 23, 
No. 9, p 514-517, March 1990. 2 fig. 


Descriptors: *Hydraulic fill, *Hydraulic structures, 
*Loam, *Permeability, *Soil properties, Baipaza 
Hydrostation, Flow velocity, Sediment transport, 
Seepage, Vakhsh River. 


When designing and constructing hydraulic struc- 
tures it is necessary to solve problems related to 
the preparation of watertight elements, including: 
facings, cores, and upstream blankets. The need to 
prepare the upstream blanket of the Baipaza Hy- 
drostation arose in connection with the presence of 
fractured rocks in the foundation of the upper pool 
of the dam. The design and technology of prepar- 
ing the blanket were developed for conditions of 
performing work under water at current velocities 
of the Vakhsh River (up to 5-6 m/sec), which are 
able to erode and transport the mass of soil intend- 
ed for constructing the blanket to a considerable 
distance. On the basis of on-site measurements, it 
was established that loam with gravel-pebble soil 
hydraulically filled under water, can be deposited 
under water with slope of 1:20. The staged deliv- 
ery of loam in a mixture with gravel and pebbles 
leads to a layerwise formation of the blanket. The 
permeability coefficient of the hydraulically filled 
soils was determined in the laboratory on disturbed 
samples, but with a density corresponding to the 
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values measured under on-site conditions. Results 
showed that the permeability coefficient of the 
hydraulically filled soils does not exceed 1 m/day. 
During consolidation of the hydraulically filled 
loam over the course of 2-4 months, the permeabil- 
ity coefficient decreases to a value of 0.3-0.1 m/ 
day, which provides complete stability of the soils 
and eliminates their piping deformations. (Lantz- 


PTT) 
W90-11793 


INSTALLATION OF SERVICE FLOWMETERS 
ON HYDRAULIC TURBINES. 

For primary bibliographic entry see Field 8C. 
W90-11796 


8H. Rapid Excavation 


SUDDEN EXCAVATION OF A LONG CIRCU- 
LAR TUNNEL IN ELASTIC GROUND. 

Sydney Univ. (Australia). School of Civil and 
Mining Engineering. 

J. P. Carter, and J. R. Booker. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB89-188974. 
Price codes: E03 in paper copy, E03 in microfiche. 
Research Report No. R581, November 1988. 12p, 
4 fig, 56 ref. 


Descriptors: *Elastic properties, *Mathematical 
studies, *Rapid excavation, *Tunnels, Mathemati- 
cal equations, Rock mechanics, Stress, Stress anal- 
ysis. 


When cavities are created underground in rock 
which is pre-stressed, some of the stored strain 
energy is released. In many applications, particu- 
larly in metalliferous mining but also in some civil 
engineering works, the surfaces generated by exca- 
vation will be created almost instantaneously. The 
impulsive loading of an elastic material will cause 
elastic waves to pass through the medium which 
may give rise to transient stresses greater in magni- 
tude than the final, static stresses. In some cases, 
knowledge of these transient stress changes will be 
important, particularly if they are large enough to 
cause failure in the surrounding rock mass. The 
aim of this paper is to derive a solution for the 
problem of a cylindrical cavity excavated rapidly 
in elastic ground and to evaluate that solution for a 
practically significant case. The solution is devel- 
oped in terms of Laplace transforms of the field 
quantities, and inversion of the transforms is car- 
ried out numerically. It has been demonstrated that 
for rapid excavation the dynamic effects can result 
in significant differences between the short and 
long term stress distributions. It was also demon- 
strated that more gradual excavation reduces the 
differences between the maximum transient and the 
long term stresses. For most rock masses the stress 
removal at the tunnel walls must occur over a 
period of about 0.1 seconds or less for the dynamic 
effects to have a significant influence. (Lantz-PTT) 
W90-11085 


8I. Fisheries Engineering 


WATER Bot IN DISUSED DOCKS: 
THEIR POTENTIAL FOR RECREATIONAL 
AND COMMERCIAL FISHERIES, 

Victoria Univ. of Manchester (England). Dept. of 
Environmental Biology. 

K. Hendry, K. Conlan, K. N. White, G. S. 
Proudlove, and A. Bewsher. 

IN: Coastal Water Resources. Proceedings of a 
Symposium held in Wilmington, North Carolina. 
American Water Resources Association, Bethesda, 
Maryland. 1988. p 225-234, 2 fig, 3 tab, 14 ref. 


Descriptors: *Coastal waters, *Docks, *Fisheries, 
*Recreation, *Water quality, *Water resources 
management, Biochemical oxygen demand, Dis- 
solved oxygen, Fish populations, Nutrients, Phyto- 
plankton; Salinity, Temperature, United Kingdom. 


Fish populations and water quality are examined in 
ten U.K. docks varying from fully saline to fresh- 
water. All docks were nutrient rich and phyto- 
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plankton blooms were common in several basins. 
Within the constraints imposed by salinity, the 
major influence on fish populations is the abun- 
dance or lack of dissolved oxygen. Surface oxygen 
concentrations were usually adequate for fish but 
the presence of salinity and/or temperature in- 
duced stratification reduced water mixing and 
hence oxygen transfer. In combination with the 
typically high BOD, this often resulted in frequent 
anoxia in the bottom waters. Isolation from the 
docks of organically rich waters and artificial 
mixing are effective in increasing oxygen levels. 
Sandon dock provides an example of the potential 
of disused dock basins for commercial utilization. 
Several aquaculture trials were undertaken, nota- 
bly with mussels and rainbow trout. Mussel culture 
proved feasible but lacked a sufficient market to be 
profitable. After initial problems with toxic phyto- 
plankton blooms, the cage rearing of trout proved 
successful. Sandon dock has now been infilled but 
the feasibility of using disused docks for aquacul- 
ture has been proven. While commercial utilization 
of dock basins for aquaculture is possible but com- 
mercially uncertain, the establishment of recre- 
ational fisheries is likely to have considerable po- 
tential. Recreational fisheries were already estab- 
lished in many of the docks visited. At Bristol 
Floating Harbor an angling association controls 
fishing and stocking. London docks also had an 
angling club but this was organized on a casual 
basis, with no management of the fishery. Angling 
takes place at Penarth and Barrow but there is no 
control or management of the fishery, although 
this is now being considered at Preston. (See also 
W90-10584) (Lantz-PTT) 

W90-10599 


AERATION METHOD INVESTIGATIONS IN A 
RED MANGROVE DOMINATED MOSQUITO 
CONTROL IMPOUNDMENT. 

Florida Inst. of Tech., Melbourne. Dept. of Chemi- 
cal and Environmental Engineering. 

For primary bibliographic entry see Field 5G. 
W90-10606 


RESOURCE ENHANCEMENT BY INDIRECT 
EFFECTS OF GRAZERS: ARMORED CAT- 
FISH, ALGAE, AND SEDIMENT. 

California Univ., Berkeley. Dept. of Zoology. 

M. E. Power. 

Ecology ECOLAR, Vol. 71, No. 3, p 897-904, 
June 1990. 8 fig, 2 tab, 23 ref. NSF Grant RII- 
8600411. 


Descriptors: *Achnanthes, *Algal growth, *Cat- 
fish, *Fish diets, *Stream fisheries, *Streams, Fish 
stocking, Grazing, Loricariidae, Panama, Primary 
productivity, Sedimentation. 


Armored catfish (Loricariidae) are the major 
grazers of attached algae in pools of the Rio Fri- 
joles, Panama. In the dry season, sunny pools were 
inhabited by about 6 individual loricariids per 
square meter of grazable substratum. At these den- 
sities, armored catfish depleted algae and cleared 
sediment from bedrock substrata, leaving sparse 
standing crops of small, adnate diatoms (primarily 
Achnanthes spp.). To study the effects of armored 
catfish at one-sixth of their natural density, four 6 
to 7 cm, 10-g Ancistrus (the most common size 
class of the most common species in stream pools) 
were stocked in each of five stream pens. Pens 
enclosed 4 square m of bedrock substratum, and 
were alternately stocked or left empty during three 
consecutive periods of 29, 11, and 11 days. At the 
end of each period, standing crops of sediment and 
attached algae, and rates of photosynthesis by at- 
tached algae, were measured. The attached algae 
that developed with sparse Ancistrus had higher 
standing crops with larger cells or colonies, and 
higher primary productivity, than did periphyton 
subjected to heavy grazing by unconfined armored 
catfish. Even heavy grazing, however, was less 
deleterious to attached algae than prolonged sedi- 
mentation on substrata in enclosures left empty for 
11 or 29 days. The net effect of Ancistrus on their 
algal food changed from depletion at high grazer 
densities to enhancement at low grazer densities, as 
sedimentation became more limiting to algae than 
grazing. (Author’s abstract) 

W90-11191 


AQUACULTURE MODEL FOR WASTE HEAT 
UTILIZATION ASSESSMENT. 

New York Inst. of Tech., Old Westbury. School of 
Management. 

For primary bibliographic entry see Field 3F. 
W90-11547 


DISTRIBUTION OF SPOTTED SEATROUT 
(CYNOSCION NEBULOSUS) AND GRAY 
SNAPPER (LUTJANUS GRISEUS) JUVENILES 
IN SEAGRASS HABITATS OF WESTERN 
FLORIDA BAY. 

National Marine Fisheries Service, Beaufort, NC. 
Beaufort Lab. 

For primary bibliographic entry see Field 2L. 
W90-11633 


FISH-FARM EFFLUENTS IN RIVERS: I. EF- 
FECTS ON BACTERIAL POPULATIONS AND 
ALKALINE PHOSPHATASE ACTIVITY. 

Hull Univ. (England). Dept. of Applied Biology. 
For primary bibliographic entry see Field 5C. 
W90-11681 


FISH-FARM EFFLUENTS IN RIVERS: II. EF- 
FECTS ON INORGANIC NUTRIENTS, ALGAE 
AND THE MACROPHYTE RANUNCULUS 
PENICILLATUS. 

Hull Univ. (England). Dept. of Applied Biology. 
For primary bibliographic entry see Field 5C. 
W90-11682 


9. MANPOWER, GRANTS 
AND FACILITIES 


9A. Education (Extramural) 


ROLE OF EXTENSION IN IRRIGATION: THE 
ISRAELI EXPERIENCE. 

For primary bibliographic entry see Field 3F. 
W90-11422 


9B. Education (In-House) 


CREATIVE TRAINING CONCEPTS FOR IN- 
DUSTRIAL WASTE PERSONNEL. 

Layton and Associates International, Inc., San An- 
tonio, TX. 

For primary bibliographic entry see Field 5G. 
W90-11061 


9C. Research Facilities 


WATER-RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN ILLINOIS, 
1989. 

Geological Survey, Urbana, IL. Water Resources 
Div. 

Available from Books and Open-File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Open-File Report 89-625, 1990. 89p, 7 fig, 3 tab, 2 
ref. 


Descriptors: *Hydrologic data, *Illinois, *Water 
resources data, Data collections, Geological sur- 
veys, Groundwater, Surface water, Water quality. 


Water-resources investigations of the U.S. Geolog- 
ical Survey in Illinois consist of hydrologic-data 
collection and interpretative investigations. The 
data and the results of the investigations are pub- 
lished or released by the U.S. Geological Survey 
and by cooperating agencies. This report describes 
the data collection activities and investigations in 
Illinois during the 1989 fiscal year and provides an 
extensive list of publications pertaining to the 
water resources of Illinois. (USGS) 

W90-11241 


9D. Grants, Contracts, and 
Research Act Allotments 


FISCAL YEAR 1988 PROGRAM REPORT 
(ALASKA WATER RESEARCH CENTER). 
Alaska Univ., Fairbanks. Inst. of Northern Engi- 
neering. 

D. L. Kane. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-202151/ 
AS. Price codes: A04 in paper copy, AO1 in micro- 
fiche. Program Report G-1547-01, January 1990. 
63p, 4 fig. 


Descriptors: *Alaska, *Information transfer, *Re- 
search, *Training, *Water research institutes, Edu- 
cation, Projects. 


Five small projects were funded by the U.S. Geo- 
logical Survey (USGS) federal cooperative water 
resource program in fiscal year 1988. One project 
addresses radium levels in groundwater, a potential 
health problem in central Alaska. Another project 
is a continuing study of stream sediment transport 
which will allow design engineers to better deter- 
mine the impact of construction projects in stream 
crossing and gravel removal sites. Another project 
provides basic information on the role of a newly 
discovered community of organisms within the 
stream bed of glacial streams. Another project 
looks at the most thoroughly studied lake in su- 
barctic Alaska to establish changes in the nitrogen 
cycle of the lake related to human impact. And 
finally, one project addresses the disposal of house- 
hold wastewater, a major problem throughout 
Alaska. During 1988, the Water Research Center 
administered about 25 water-related research 
projects and provided training to approximately 20 
graduate students and several undergraduate assist- 
ants. Cooperative research and/or exchanges were 
made with Alaskan agencies, the U.S. Geological 
Survey, the National Science Foundation, and the 
U.S. Department of Energy. (USGS) 

W90-11236 


FISCAL YEAR 1988 PROGRAM REPORT 
(LOUISIANA WATER RESOURCES’ RE- 
SEARCH INSTITUTE). 

Louisiana Water Resources Research Inst., Baton 
Rouge. 

M. Tittlebaum. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-202169/ 
AS. Price codes: A04 in paper copy, A01 in micro- 
fiche. Program Report G 1565-01, September 1989. 
5ip. USGS Contract 14-08-0001-G1565-01. USGS 
Project G1565-01. 
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The 1988 cooperative research program of the 
Louisiana Water Resources Research Institute ad- 
dressed priority water resources problem areas 
identified for Louisiana--management of surface 
water supplies, groundwater control and restora- 
tion, and wastewater treatment alternatives. Four 
research projects funded to address these priority 
issues were: (1) Determination of Rock-Reed Filter 
Volume Requirements for Small Domestic 
Wastewater Flows; (2) Identification of High Risk 
Atmospheric and Surface Conditions for Urban 
Flash Flooding in Louisiana; (3) Pathways, Mecha- 
nisms, and Rates of Solute Transport Across the 
Base of the Fresh Water Zone, South Louisiana; 
and (4) A Water Quality Training Program for the 
LSU Cooperative Extension Service. Cooperative 
efforts, both in research and in information trans- 
fer, were expanded in Fiscal Year 1988. Joint ac- 
tivities between the institute and state agencies and 
between the institute and other university organi- 
zations were developed. (USGS) 
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(IDAHO WATER RESOURCES RESEARCH IN- 


STITUTE). 
Idaho Univ., Moscow. Water Resources Research 





Inst. 

G. L. Bloomsburg, and D. R. Ralston. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-202193/ 
AS. Price codes: A03 in paper copy, AO1 in micro- 
fiche. Report G1559-01, December 1989. 28p. 
USGS Contract 14-08-0001-G1559-01. USGS 
Project G1559-01. 
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This report addresses the research and information 
dissemination activities of the Idaho Water Re- 
sources Research Institute during the 1988 fiscal 
year. Synopses are presented for the following 
research projects: (1) Groundwater Contamination 
from Agriculturally Applied Pesticides; (2) Devel- 
oping an Integrated Model for Evaluating the Eco- 
nomic and Ecologic Effects of Reducing Nonpoint 
Source Pollution in a Palouse Watershed; (3) Pre- 
liminary Evaluation of Ground Water Inflow to 
Coeur d’Alene Lake from the Coeur d’Alene River 
Valley; (4) Uncertainty and Sensitivity Analysis of 
Parameters in a Regional Ground Water Flow and 
Recharge Model; and (5) Research Fracture Flow 
Model Study for the Boise Front Low Tempera- 
ture Geothermal Ground Water Management 
Area. Information dissemination and workshop ac- 
tivities are also reported. (USGS) 
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FISCAL YEAR 1988 PROGRAM REPORT (TEN- 
NESSEE WATER RESOURCES RESEARCH 
CENTER). 

Tennessee Univ., Knoxville. Water Resources Re- 
search Center. 

E. W. Colglazier. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-202185/ 
AS. Price codes: A03 in paper copy, AO1 in micro- 
fiche. Program Report G1591-01, September 1989. 
28p, 1 fig, 7 ref. USGS Contract 14-08-0001- 
G1591. USGS Project G1591-01. 
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This report provides an overview of the four re- 
search projects and information transfer activities 
carried out by the Tennessee Water Resources 
Research Center during the Fiscal 1988 program 
period. Project 02 involves the development of a 
water quality model that can be used to predict the 
impact of agricultural best management practices 
on water quality in a West Tennessee watershed. 
The project demonstrates the utility of a water 
quality model to analyze and predict the quantity 
and quality of runoff of a watershed. Project 03 
addresses the problem of the contamination of 
groundwater sources with organic chemicals from 
underground storage tanks, spills and other waste 
disposal practices. The research will result in a 
improved model for in situ vapor stripping of 
vadose zone soils contaminated with volatile or- 
ganics. Project 04 focused on the problem of 
groundwater contamination from agricultural pes- 
ticides. The research investigated the utility of 
three different models to assess the potential for 
vertical pesticide migration from the soil surface 
based on soil and pesticides chemistry. Project 05 
investigated the problem of off-site movement of 
herbicides as affected by no-till agricultural prac- 
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tices. The results of the project have helped to 
better define the effect of no-till agriculture on the 
mobility of water solible herbicides. (Gangaware- 
Univ. TN, WRRC) 
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FISCAL YEAR 1988 PROGRAM REPORT 
(COLORADO WATER RESOURCES’ RE- 
SEARCH INSTITUTE). 

Colorado Water Resources Research Inst., Fort 
Collins. 

N. S. Grigg. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB90-191511/ 
AS. Price codes: A03 in paper copy, AO1 in micro- 
fiche. USGS Contract 14-08-0001-G1511. USGS 
Project G1511-01. 
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This 25th annual report describes the Institute’s 
progress in research and technology development 
on priority problems which confront Colorado’s 
water managers. The FY 1988 Program included 
the following research projects: Project 02--Socio- 
Economic Impacts on the Basin of Origin of Rural- 
to-Urban Water Transfer; Project 03--Biological 
Denitrification of Polluted Groundwater; Project 
04--Acid Mine Drainage: Streambed Sorption and 
Microbial Uptake of Copper and Cadmium; 
Project 05--Enhanced Microbial Reclamation of 
Groundwater Polluted with Toxic Organic Chemi- 
cals; Project 06--Efficient Estimation of Water 
Supply Augmentation Needs in Real Time Alloca- 
tion Operations; Project 07--Urban Water Supply 
Reliability: Preferences of Mangers, Elected Offi- 
cials and Water Users; Project 08--Improved 
Methods for Modeling Conjunctive Management 
of Surface and Groundwater; and Project 09-- 
Surface and Groundwater Pollution Potential from 
Herbicide Use in Colorado Agriculture. (USGS) 
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FISCAL YEAR 1988 PROGRAM REPORT 
(MINNESOTA WATER RESOURCES’ RE- 
SEARCH CENTER). 

Minnesota Univ., St. Paul. Water Resources Re- 
search Center. 

P. L. Brezonik. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB90-185935/ 
AS. Price codes: A04 in paper copy, A01 in micro- 
fiche. Program report G1570-01, February 1990. 
60p. USGS Contract 14-08-0001-G1570. USGS 
Project G1570-01. 
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This report summarizes activities of the University 
of Minnesota Water Resources Research Center 
for fiscal year 1988, covering the period July 1, 
1988 through June 30, 1989. The report describes 
results of research projects sponsored by the 
center, its information transfer and coordination 
activities, and its involvement in training water 
resources scientists and engineers. During this 
period, the Center funded seven projects through 
its federal grant program. Three of the FY 1988 
projects were in their second (and final) year, and 
completion reports are in preparation for publica- 
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tion in early 1990. Completion reports for four 
projects that ended in FY 87 were published 
during the past years. The center organized and 
sponsored two conferences on major water re- 
sources problems in Minnesota during FY 88 and 
published a proceedings for one of them. (USGS) 
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10C. Secondary Publication 
And Distribution 


LITERATURE REVIEW ON DUCKWEED TOX- 
ICITY TESTING. 

Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

For primary bibliographic entry see Field 5A. 
W90-10780 


10D. Specialized Information 
Center Services 


TRANSFER OF TECHNOLOGY OCCASIONED 
BY THE SENEGAL VILLAGE WATER-SUPPLY 
PROJECT. 

Balfours, Sheffield (England). 

For primary bibliographic entry see Field SF. 
W90-10538 
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CRITICAL REVIEW OF SELECTED HEAVY 

METAL AND CHLORINATED HYDROCAR- 

BON CONCENTRATIONS IN THE MARINE 

ENVIRONMENT. 

International Lab. of Marine Radioactivity, 

Monaco-Ville (Monaco). 

For primary bibliographic entry see Field 5B. 
10699 


REVIEW: ISOLATED FISH HEPATOCYTES: 
MODEL SYSTEMS FOR TOXICOLOGY RE- 
SEARCH. 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

For primary bibliographic entry see Field 5C. 
W90-10735 


METAL RELEASES FROM TOXIC WASTES 
AND THEIR IMPACT ON GROUNDWATER 
AND SURFACE WATERS. 

Technische Univ. Hamburg-Harburg (Germany, 
F.R.). Arbeitsbereich Umweltschutztechnik. 

For primary bibliographic entry see Field 5B. 
Ww90-11411 


EPIZOOTIOLOGY OF NEOPLASMS IN BONY 
FISH OF NORTH AMERICA. 

Smithsonian Institution, Washington, DC. Museum 
of Natural History. 

For primary bibliographic entry see Field 5C. 
W90-11956 








ABERDEEN PROVING GROUND 
Hydrogeology of the Canal Creek Area, Aber- 
deen Proving Ground Maryland. 
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ABRASION 
Repair of Runner Chamber Liners at Chilla 
Power Station in India. 
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ABSORPTION 
Theoretical Considerations of the Partition 
Uptake of Nonionic Organic Compounds by Soil 
Organic Matter. 
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ACANTHAMOEBA 
Survival of Legionella pneumophila Within 
Cysts of Acanthamoeba polyphaga Following 
Chlorine Exposure. 
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ACCIDENTS 
Accidents and Surface Water: The Case of Por- 
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Montmorillonite from Aqueous Solutions. 
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Enzymatic Stopped-Flow Determination of Car- 
bofuran Residues at the Nanomolar Level in 
Environmental Waters. 
W90-11624 5A 


ACHNANTHES 
Resource Enhancement by Indirect Effects of 
Grazers: Armored Catfish, Algae, and Sediment. 
W90-11191 81 


ACID LAKES 
Comparison of Zygnematacean (Chlorophyta) 
Algae in the Metaphyton of Two Acidic Lakes. 
W90-10729 2H 


Electrode pH Error, Seasonal Epilimnetic 
pCO2, and the Recent Acidification of the 
Maine Lakes. 

W90-11579 5A 


Enclosure Experiments with Low-dose Addi- 
tions of Phosphorus and Nitrogen in the Acidi- 
fied Lake Njupfatet, Central Sweden. 

W90-11700 2H 


ACID MINE DRAINAGE 
Establishment of Anaerobic, Reducing Condi- 
tions in Lake Sediment After Deposition of 
Acidic, Aerobic Sediment by a Major Storm. 
W90-10568 5B 


Effects of pH on the Accumulation and Redistri- 
bution of Metals in a Polluted Stream Bed Sedi- 
ment. 

W90-10836 5B 


Premining Prediction of Acid Drainage Poten- 
tial for Surface Coal Mines in Northern West 
Virginia. 

W90-11252 5B 


Regional Estimates of Acid Mine Drainage 
Impact on Streams in the Mid-Atlantic and 
Southeastern United States. 

W90-11578 5B 
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ACID RAIN 
Proposed Methodology for Assessing the Rela- 
tive Impact of Acid Rain and Nitrogen Fertiliz- 
ers on Acidity of Agricultural Soils in Canada. 
W90-10529 5B 


Sequential Precipitation Sampling Apparatus. 
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Model Simulations of Rainout and Washout 
from a Warm Stratiform Cloud. 
W90-10556 2B 


Evaluation of Lightning and Corona Discharge 
on Thunderstorm Air and Precipitation Chemis- 


try. 
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Nitrate Concentrations in Snow from Remote 
Areas: Implication for the Global NOx Flux. 
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Aluminum Geochemistry in Peatland Waters. 
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Determination of Dissolved Monomeric Alumi- 
num Concentrations in Coastal North Carolina 
Rivers. 
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Weighted Multicollinearity in Logistic Regres- 
sion: Diagnostics and Biased Estimation Tech- 
niques with an Example from Lake Acidifica- 
tion. 
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Comparison of Zygnematacean (Chlorophyta) 
Algae in the Metaphyton of Two Acidic Lakes. 
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Content of Chloride, Nitrate, and Sulphate in 
Snow Samples Collected from the Snowy 
Mountain Region of Australia. 
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Restoring Acidified Streams in Upland Wales: A 
Modelling Comparison of the Chemical and Bio- 
logical Effects of Liming and Reduced Sulphate 
Deposition. 
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Methanesulfonate in Rainwater at Cape Grim, 
Tasmania. 
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Temporal and Vertical Distribution of Acidity 
and Ionic Composition in Clouds: Comparison 
Between Modeling Results and Observations. 
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Aluminum Solubility in Organic Soil Horizons 
from Northern and Southern Forested Water- 
sheds. 
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Aluminum Solubility, Calcium-Aluminum Ex- 
change, and pH in Acid Forest Soils. 
W90-10826 5B 


Sources and Behavior of Pollutants in Several 
Catchments in the Western Harz Mountains, 
F.R.G. 
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Regional Analysis of Wet Deposition for Effects 
Research. 
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Relationship Between In-Lake Sulfate Concen- 
tration and Estimate of Atmospheric Sulfur 
Deposition for Subregions of the Eastern Lake 
Survey. 
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Acidification and Aluminium--Contamination of 
Drinking Water. 
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Electrode pH Error, Seasonal Epilimnetic 
pCO2, and the Recent Acidification of the 
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Crystal Occurrence and Wax Disruption on Leaf 
Surfaces of Cabbage Treated with Simulated 
Acid Rain. 
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Relationships between Aqueous Aluminum and 
Acidic Deposition in Forested Watersheds of 
North America and Northern Europe. 

W90-11723 5B 


Deposition of Sulfate, Chloride and Sodium at 
Japanese Meteorological Observatories and on 
the Western North Pacific. 
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Use of Simple Daily Atmospheric Circulation 
Types for the Interpretation of Precipitation 
Composition at a Site (Eskdale Muir) in Scot- 
land, 1978-1984. 

W90-11783 2B 


Photolysis of Fe (III)-Hydroxy Complexes as 
Sources of OH Radicals in Clouds, Fog and 
Rain. 

W90-11784 5B 


Investigation of Air Quality and Acid Rain Over 
the Gulf of Mexico. 
W90-11785 5B 


Probing the Acid Deposition System with a 
Semi-Empirical Model: The Role of Oxidant 
Limitation. 

W90-11786 5B 


Determination of Trace Elements, Including Re- 
gional Tracers, in Rhode Island Precipitation. 
W90-11787 5A 


Monitor for Continuous Measurement of Tem- 
perature, pH and Conductance of Wet Precipita- 
tion: Preliminary Results from the Adirondack 
Mountains, New York. 
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Mercury in the Swedish Mor Layer-Linkages to 
Mercury Deposition and Sources of Emission. 
W90-11871 5B 


Lead, Cadmium and Other Metals in Scandina- 
vian Surface Waters, With Emphasis on Acidifi- 
cation and Atmospheric Deposition. 
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Effects of Acidification on Minor and Trace 
Metal Chemistry in Little Rock Lake, Wiscon- 
sin. 
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Na/CI Ratio in Rainwater and the Seasalt Chlo- 
ride Cycle. 
W90-11966 2K 


Measurements of Cloud Water Deposition on 
Vegetation Using a Lysimeter and a Flux Gradi- 
ent Technique. 

W90-11968 2B 


Sulfur Deposition onto European Forests: 
Throughfall Data and Model Estimates. 
W90-11969 5B 


ACID RAIN EFFECTS 
Proposed Methodology for Assessing the Rela- 
tive Impact of Acid Rain and Nitrogen Fertiliz- 
ers on Acidity of Agricultural Soils in Canada. 
W90-10529 5B 


Absorption and Retention of Aluminum from 
Drinking Water: 1. Effect of Citric and Ascorbic 
Acids on Aluminum Tissue Levels in Rabbits. 
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Determination of Dissolved Monomeric Alumi- 
num Concentrations in Coastal North Carolina 
Rivers. 
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Phytoplankton in Quebec Lakes: Variation with 
Lake Morphometry, and with Natural and An- 
thropogenic Acidification. 
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Experimental Perturbations of Whole Lakes as 
Tests of Hypotheses Concerning Ecosystem 
Structure and Function. 
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Fossil Midge Associations and the Historical 
Status of Fish in Acidified Lakes. 
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Checklist for Describing and Documenting 
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and Equations for Inferring Water Chemistry. 
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Spodosol Variability and Assessment of Re- 
sponse to Acidic Deposition. 
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Elemental Analysis of Lake Sediment from Sud- 
bury, Canada, Using Particle-Induced X-ray 
Emission. 
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Deposition and Transport of Trace Metals in an 
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Influence of Acidification on Metal Fluxes in 
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Trace Metal Research at Little Rock Lake, Wis- 
consin: Background Data, Enclosure Experi- 
ments, and the First Three Years of Acidifica- 
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Net Cadmium Flux in Hyalella azteca (Crusta- 
cea: Amphidpoda) Populations from Five Cen- 
tral Ontario Lakes. 
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Vernal Pool Wetlands: Wildlife Habitat Values, 
Acidification, and a Need for Management. 
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Acidification and Aluminium--Contamination of 
Drinking Water. 
W90-11406 5B 


Effects of an Experimental Lake Acidification 
on Zooplankton Feeding Rates and Selectivity. 
W90-11538 5C 


Assessing the Potential Extent of Damage to 
Inland Lakes in Eastern Canada Due to Acidic 
Deposition. III. Predicted Impacts on Species 
Richness in Seven Groups of Aquatic Biota. 
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Potential Future Effects of Current Levels of 
Sulfur Deposition on Stream Chemistry in the 
Southern Blue Ridge Mountains, U.S. 
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Acidification by Nitric Acid: Future Consider- 
ations. 
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Regional Estimates of Acid Mine Drainage 
Impact on Streams in the Mid-Atlantic and 
Southeastern United States. 
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Mercury in Fish in Swedish Lakes: Linkages to 
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Crystal Occurrence and Wax Disruption on Leaf 
Surfaces of Cabbage Treated with Simulated 
Acid Rain. 
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Ion-Content of Streams in the Cold R and 
Chubb R Watersheds; 1983-5. 
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Ecohydrological Framework for Water Yield 
Changes of Forested Catchments Due to Forest 
Decline and Soil Acidification. 
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Enclosure Experiments with Low-dose Addi- 
tions of Phosphorus and Nitrogen in the Acidi- 
fied Lake Njupfatet, Central Sweden. 
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Human Health Effects of Metals in Drinking 
Water: Relationship to Cultural Acidification. 
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Control of Cadmium Levels in Holopedium gib- 
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Factors Affecting Mercury Accumulation in 
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Human Health Risks From Methylmercury in 
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Inter- and Intraspecific Variation in Sensitivity 
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Methylmercury in Some Swedish Surface 
Waters. 


W90-11916 5B 


Environmental Factors Affecting the Formation 
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Metal Chemistry in Little Rock Lake, Wiscon- 
sin. 

W90-11919 5B 
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Proposed Methodology for Assessing the Rela- 
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W90-11053 5D 


Performance Analysis of a Continuously Fed, 
Intermittently Decanted Activated Sludge Plant 
Receiving a High Ammonia Packing House 
Waste. 

W90-11054 5D 


Effects of Temperature, pH and D.O. Concen- 
tration on Settleability of Activated Sludge. 
W90-11215 5D 


Fungi in Denitrification Unit Biocenosis. 
W90-11673 5D 


Influence of a Particulate of a Particulate Sub- 
strate on Filamentous Bulking and Phosphorus 
Removal in Activated Sludge Systems. 

W90-11674 5D 


Experimental Approach to the Role of Different 
Ecological Types of Protozoa in the Activated- 
Sludge System. 

W90-11702 5D 


ACUTE TOXICITY 
Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Effects of Acute and Chronic Expo- 
sures on the Cytosolic Distribution of Cadmium, 
Copper and Zinc. 
W90-10738 5C 


Effects of pH and Temperature on the Acute 
Toxicity and Uptake of Carbaryl in the Midge, 
Chironomus riparius. 

W90-10741 5C 


Acute Toxicity and Toxic Interaction of Chro- 
mium and Nickel to Common Guppy Poecilia 
reticulata (Peters). 

W90-10882 x 


Acute and Subacute Toxicity Studies on 2,3- 
Dichloropropionic Acid and Chlorinated Polya- 
crylamide in Rats. 

W90-11685 5C 


Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: I. Comparative Toxicity to Fresh- 
water Aquatic Organisms. 

W90-11849 5C 


Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: II. Determination of Component 
Toxicity. 

W90-11850 5C 


ADAPTATION 
Influence of Light Intensity and Photoadapta- 
tion on the Toxicity of PCB to a Marine 
Diatom. 
W90-11852 5C 


ADDITIVES 
Flavoring Agents and Disinfection of Water. 
W90-10774 5F 


ADIRONDACK MOUNTAINS 
Monitor for Continuous Measurement of Tem- 
perature, pH and Conductance of Wet Precipita- 


ADSORPTION 


tion: Preliminary Results from the Adirondack 
Mountains, New York. 
W90-11788 7B 


ADMINISTRATION 
Wastewater Planning and Administration in 
Southeastern Coastal Jurisdictions. 
W90-10647 5G 


ADMINISTRATIVE AGENCIES 
Monitoring Activities in the Federal Republic of 
Germany Pursuant to International Conventions 
and National Legislation. 
W90-10685 SA 


Status of MWRA’s Residuals Management Pro- 
gram. 
W90-11092 SE 


NPDES Permitting Process for Sludge Manage- 
ment. 
W90-11094 SE 


Common Compliance Problems. 
W90-11774 5G 


ADMINISTRATIVE REGULATIONS 
Drinking Water Program Certification: Recipro- 
cal Agreements. 
W90-11089 5G 


Trends in Government Control of Erosion and 
Sedimentation in Urban Development. 
W90-11148 4D 


Common Compliance Problems. 
W90-11774 5G 


ADRIATIC SEA 
Effects of Pollution on Marine Gastrotricha in 
the Northwestern Adriatic Sea. 
W90-11761 5C 


ADSORBENTS 
Competitive Adsorption of Trichloroethylene 
and Humic Substances from Groundwater on 
Activated Carbon. 
W90-12003 5F 


ADSORPTION 
Three-Resistance Transport Model for Dye Ad- 
sorption onto Bagasse Pith. 
W90- 10764 5D 


Adsorption and Reactions of Selected Organic 
Molecules on Clay Mineral Surfaces. 
W90-10897 5B 


Selecting Activated Carbon for Adsorption 
Treatment. 
W90-11000 5D 


Treatment of Landfill Leachate by Biologically 
Active Carbon Adsorbers. 
W90-11024 5G 


Adsorption of Heavy Metals by Silicon and Alu- 
minum Oxide Surfaces on Clay Minerals. 
W90-11562 2G 


Exchange Capacity and Adsorbed-Cation 
Charge as Affected by Chloride and Perchlo- 
rate. 

W90-11564 2G 


Copper and Cadmium Effects on Potassium Ad- 
sorption and Buffering Capacity. 
W90-11566 5B 


Comparison of Field and Laboratory H2S Ad- 
sorption Capacity of Activated Carbon. 
W90-11582 5D 


Removal Efficiency of Anionic and Nonionic 


Surfactants from Chemical Wastewater by a 
Treatment Plant Using Activated Carbon Ad- 


SU-3 





ADSORPTION 


sorption and Coagulation Precipitation Process- 


es. 
W90-11770 5D 


Water Purification by Radiation Induced Oxida- 
tion (Thesis Excerpts). 
W90-11947 5F 


Removal of Non Ionic Surfactant from Water 
onto Activated Carbon. Influence of Organic 
Compounds (Elimination de Micropollutants par 
Adsorption sur Charbon Actif dans L’eau: Cas 
d’un Tensioactif non Ionique; Influence de Co- 
adsorbats). 

W90-11993 5F 


Behavior of NTA and EDTA in Biological 
Wastewater Treatment. 
W90-11997 5B 


Adsorption of Dissolved Organic Carbon 
(DOC) on Glass Fibre Filters During Particulate 
Organic Carbon (POC) Determinations. 

W90-12001 SA 


ADSORPTION-DESORPTION 
Sorption Dynamics of Organic Compounds in 
Soils and Sediments. 
W90-10896 5B 


Organic Chemical Movement Over and 
Through Soil. 


W90-10905 5B 


ADSORPTION KINETICS 
Nitrogen Mineralization in Semiarid Soils of 
Morocco: Rate Constant Variation with Depth. 
W90-11567 2K 


ADVECTION 
Lagrangian-Eulerian Method with Zoomable 
Hidden Fine-Mesh Approach to Solving Advec- 
tion-Dispersion Equations. 
W90-11642 5B 


AERATION 
Recent Developments in Oxygenation of the 
Tidal Thames. 
W90-10533 5G 


Aeration Method Investigations in a Red Man- 
grove Dominated Mosquito Control Impound- 
ment. 

W90-10606 5G 


Indexing Gas Transfer in Self-Aerated Flows. 
W90-10765 5G 


Soil Respiration as an Index of Soil Aeration. 
W90-10829 2G 


Captor Design Considerations: Carbonaceous 
BOD Applications. 
W90-10981 5D 


Applications of Modified Extended Aeration 
Systems for Minimizing Sludge Production. 
W90-11105 5D 


Study of Air Entrainment and Aeration Devices. 
W90-11473 8B 


Controlling Ammonia Emission at Composting 
Plants. 
W90-11694 SE 


AERATORS 
Odor Control for Static Pile Systems Through 
Process Modifications. 
W90-11135 5D 


Flow Downstream of an Aerator: Aerator Spac- 

ing. 

W90-11481 8B 
AEROBIC CONDITIONS 


Chemical Changes in Sludge Stabilization. 
W90-11690 sD 
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AEROBIC DIGESTION 
Use of ORP for Monitoring and Control of 
Aerobic Sludge Digestion. 
W90- 10762 5D 


Case History: Anaerobic/Aerobic Pretreatment 
of a Confectionery Waste. 
W90-10996 5D 


Biological Treatment of Landfill Leachate. 
W90-11025 5G 


Lessons on In-Vessel Sludge Composting. 
W90-11775 


AEROBIC TREATMENT 
Aerobic Treatment of Maize-Processing 
Wastewater in a 50-Liter Rotating Biological 
Reactor. 
W90-11592 5D 


AEROMONAS 
Dynamics of Aeromonas hydrophila, Aero- 
monas sobria, and Aeromonas caviae in a 
Sewage Treatment Pond. 
'W90-11907 5D 


AFRICA 
Assessment of the Water-Supply Situation in 
ECOWAS Countries and the Policy Implica- 
tions. 
W90-11928 6D 


Forecasting Sahel Rainfall--An Update. 
W90-11975 


AGGREGATES 
Thermal and Physical Properties of Candidate 
Buffer-Backfill Materials for a Nuclear Fuel 
Waste Disposal Vault. 
W90-11146 SE 


Solute Transport in Aggregated Media: Aggre- 
gate Size Distribution and Mean Radii. 
W90-11656 5B 


AGRICULTURAL CHEMICALS 
Toxicity of Fenitrothion Degradation Products 
to Medaka (Oryzias latipes). 
W90-10875 5C 


Organic Amendment Effects on Physical and 
Chemical Properties of a Sandy Soil. 
W90-11568 SE 


AGRICULTURAL HYDROLOGY 
Spatial and Temporal Variation of Ponded Infil- 
tration. 
W90-11557 2G 


AGRICULTURAL PRACTICES 
Soil Erosion Management. 
W90-11392 4D 


Traditional Farmer Practices Affecting Soil 
Erosion and Constraints to the Adoption of Soil 
Conservation Technology. 

W90-11394 4D 


Farming Systems Approach to Soil Erosion 
Control and Management. 
W90-11400 4D 


Farming Systems and Soil Management: the 
Philippines/Australian Development Assistance 
Program Experience. 

W90-11401 4A 


AGRICULTURAL RUNOFF 
Sediment and Runoff Water Characteristics as 
Influenced by Cropping and Tillage Practices. 
W90-10530 4C 


Impact of Intensive Dairy Farming Activities on 
River Quality: The Eastern Cleddau Catchment 
Study. 

W90-10541 4C 


Wetland Buffer Areas for Treatment of Pumped 
Agricultural Drainage Water. 
W90-10602 5G 


Impacts of Irrigation Drainwater on Wetlands. 
W90-10924 6G 


Pesticides and Everglades National Park: South 
Florida Use and Threat. 
W90-10947 5C 


Water Quality Achievable with Agricultural 
Best Management Practices. 
W90-11152 5G 


Contamination of Wells by Pesticides and Ni- 
trate. 
W90-11741 5B 


Effect of Subsurface Drainage on Runoff Losses 
of Atrazine and Metolachlor in Southern Louisi- 
ana. 

W90-11842 5B 


AGRICULTURAL WATER 
Community of Young Fish in Drainage Ditches 
in Southwestern Ontario. 
W90-11531 2H 


Pseudomonas Fluorescens Survival and Plasmid 
RP4 Transfer in Agricultural Water. 
W90-11999 5B 


AGRICULTURE 
Economic Incentives to Clear and Drain Poco- 
sin Wetlands. 
W90-10644 6C 


Swampbuster Provision: An A Priori Evaluation 
of Effectiveness. 
W90-10959 6E 


First Look at the 1987 National Resources In- 
ventory. 
W90-11149 7C 


Technological and Institutional Innovation in Ir- 
rigation. 
W90-11414 3F 


Irrigation Developments and Issues in EMENA 
Countries. 
W90-11415 3F 


Technological Developments: The Israeli Expe- 
rience. 
W90-11416 3F 


Technological Developments in the United 
States. 
W90-11417 3F 


Adaptation of Modern Irrigation Methods to 
Research Priorities of Developing Countries. 
W90-11419 3F 


Establishing Research Priorities. 
W90-11421 3F 


Role of Extension in Irrigation: The Israeli Ex- 
perience. 
W90-11422 3F 


European Approach to Beneficial Use Regula- 
tions. 
W90-11687 SE 


Evaluation of Antimony, Cadmium and Lead 
Levels in Vegetables, Drinking and Raw Water 
from Different Agricultural Areas. 

W90-11706 5B 


AGRONOMY 
Farming Systems Approach to Soil Erosion 
Control and Management. 
W90-11400 4D 





AIR CIRCULATION 
Odor Control for Static Pile Systems Through 
Process Modifications. 
W90-11135 5D 


AIR CONDITIONING 
Multiplication of Microorganisms in an Evapo- 
trative Air Cooler and Possible Indoor Air Con- 
tamination. 
W90-10754 5B 


AIR-EARTH INTERFACES 
Effect of Sunlight on Organic Contaminants at 
the Atmosphere Soil Interface. 
W90-10898 5B 


AIR ENTRAINMENT 
Study of Air Entrainment and Aeration Devices. 
W20-11473 8B 


Flow Downstream of an Aerator: Aerator Spac- 


ing. 
W90-11481 8B 


AIR FLOTATION 
Bubble Dynamics and Air Dispersion Mecha- 
nisms of Air Flotation Process Systems: Part A. 
Material Balances. 
W90-11017 5D 


Bubble Dynamics and Air Dispersion Mecha- 
nisms of Air Flotation Process Systems: Part B. 
Air Dispersion. 

W90-11018 5D 


AIR POLLUTION 
Model Simulations of Rainout and Washout 
from a Warm Stratiform Cloud. 
W90-10556 2B 


Nitrate Concentrations in Snow from Remote 
Areas: Implication for the Global NOx Flux. 
W90-10570 5B 


Sources and Behavior of Pollutants in Several 
Catchments in the Western Harz Mountains, 
F.R.G. 

W90-10840 5B 


Contrasting Behaviour of Manganese in the Sur- 
ficial Sediments of Thirteen South-Central On- 
tario Lakes. 

W90-10842 5B 


Dynamics of Particulate Trace Metals in the 
Lakes of Kejimkujik National Park, Nova 
Scotia, Canada. 

W90-10857 5B 


Volatilization of Pesticides from Soil. 
W90-10900 5B 


Uptake of Metal Ions in Moss from Artificial 
Precipitation. 
W90-11167 5A 


Relationship Between In-Lake Sulfate Concen- 
tration and Estimate of Atmospheric Sulfur 
Deposition for Subregions of the Eastern Lake 
Survey. 

W90-11352 5B 


Sulfur Deposition onto European Forests: 
Throughfall Data and Model Estimates. 
W90-11969 5B 


Volatile Organic Carbon Emission-Control Sys- 
tems. 
W90-11972 5D 


AIR POLLUTION CONTROL 
Joy/Niro Spray Dryer Acid Gas Removal 
System for Hazardous Waste and Sewage 
Sludge Incineration. 
Ww90-11122 5E 


Sludge Incineration and Hazardous Air Pollut- 
ants. 
W90-11123 5D 
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AIR POLLUTION EFFECTS 
Ecohydrological Framework for Water Yield 
Changes of Forested Catchments Due to Forest 
Decline and Soil Acidification. 
W90-11641 5C 


Effect of Acid Rain, Soil Temperature and Hu- 
midity on C-Mineralization Rates in Organic 
Soil Layers under Spruce. 

W90-11766 5B 


Growth Response of Water Lily to Atmospheric 
CO2 Enrichment. 
W90-11781 2H 


AIR POLLUTION SOURCES 
Multiplication of Microorganisms in an Evapo- 
rative Air Cooler and Possible Indoor Air Con- 
tamination. 
W90-10754 5B 


Air Emissions from Thermal Processing of 
Wastewater Sludges, Conflict in Priorities. 
Ww90-11121 5B 


Sludge Incineration and Hazardous Air Pollut- 
ants. 
W90-11123 5D 


Characterization of Long-Term Toxic Emissions 
from Municipal Sludge Incineration--Project 
Plan and Status. 

W90-11124 SA 


Determination of Trace Elements, Including Re- 
gional Tracers, in Rhode Island Precipitation. 
W90-11787 SA 


AIR STRIPPING 
Study of High Water Temperature Effects on 
Air Stripping of Volatile and Slightly Volatile 
Organics from Water. 
W90-11012 5D 


Counter-Current Cascade Air-Stripping for Re- 
moval of Low Volatile Organic Contaminants. 
W90-11679 5F 


Ammonia Removal by Air Stripping--From 
Origin to Present State of Technology. 
W90-11943 5D 


ALABAMA 
Application of the BRANCH Model to Deter- 
mine Flow in the Alabama River. 
W90-10655 2E 


Application of the BRANCH and LTM Models 
to the Coosa River, Alabama. 
W90-10656 2E 


ALABAMA RIVER 
Application of the BRANCH Model to Deter- 
mine Flow in the Alabama River. 
W90-10655 2E 


ALASKA 
Branch Flow Model of the Knik and Matanuska 
Rivers, Alaska. 
W90-10664 2E 


Development of Wetlands Mapping Procedures 
for Forest Planning in Southeast Alaska. 
W90-10917 TA 


Integrating Wetlands Research for Mining Miti- 
gation in the Alaska Arctic and Subarctic. 
W90-10918 5G 


Fiscal Year 1988 Program Report (Alaska Water 
Research Center). 
W90-11236 9D 


Model Simulations of the Drift and Spread of 
the Exxon Valdez Oil Spill. 
W90-11424 5B 


ALGAL BLOOMS 


Seasonal Variability of Stable Carbon and Nitro- 
gen Isotope Ratios of Organisms in a North 
Pacific Bay. 

W90-11934 2L 


Mass Balance of the Taku Glacier, Alaska from 
1946 to 1986. 
W90-11987 2C 


ALFALFA 
Infiltration Rate as Affected by an Alfalfa and 
No-Till Cotton Cropping System. 
W90-10831 2G 


ALGAE 
Comparison of Zygnematacean (Chlorophyta) 
Algae in the Metaphyton of Two Acidic Lakes. 
'W90-10729 2H 


Effects of Cadmium on a Microbial Food Chain, 
Chlamydomonas reinhardii and Tetrahymena 
vorax. 

W90-10862 5C 


Influence of Humic Acid on the Toxicity of 
Copper, Cadmium and Lead to the Unicellular 
Alga, Synechosystis aquatilis. 

W90-10883 5C 


Sessile Algal Communities in a Mountain Stream 
in Conditions of Light Gradation During Its 
Flow Through a Cave (West Tatra, Poland). 
Ww90-11514 2H 


Ecological Characteristics of Communities of 
Sessile Algae in the Biala and Czarna Wiselka 
Streams, Headwaters of the River Vistula (Sile- 
sian Beskid, Southern Poland). 

W90-11515 2H 


Dynamics of Benthic Vegetation Standing- 
Stock, Irradiance, and Water Properties in Cen- 
tral Puget Sound. 

W90-11601 2L 


Physiological Responses of the Red Algae Gra- 
cilaria verrucosa and G. tikvahiae Before and 
After Nutrient Enrichment. 

W90-11632 2L 


Attached Filamentous Algae of Northern Lake 
Superior: Field Ecology and Biomonitoring Po- 
tential during 1983. 

W90-11668 5C 


Live Algae in Deep Sediment Layers. 
W90-11698 2L 


Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguia Lake in Southeastern Nigeria. 
W90-11701 2H 


Chemical and Physical Aspects of Dissolved-Air 
Flotation for the Removal of Algae. 
W90-11815 SF 


ALGAL BLOOMS 
Mediators of Microbiologic Origin and Eutroph- 
ication Phenomena. 
W90-10550 5C 


Occurrence of a Dinoflagellate Bloom Associat- 
ed with an Influx of Low Salinity Water at 
Galveston, Texas, and Coincident Mortalities of 
Demersal Fish and Benthic Invertebrates. 

W90-10681 2L 


Factors Possibly Affecting Dominance of Mi- 
crocystis Species. 
W90-11629 2H 


Modelling Ulva Coastal Mass Blooms with Ap- 
plications (La Modelisation des Marees Vertes’ 
Li Horales et ses Applications). 

W90-11732 bo 





ALGAL CONTROL 


ALGAL CONTROL 
Response of Phytoplankton to Copper Treat- 
ment with Reference to Species Sensitivity. 
W90-11703 5C 


ALGAL GROWTH 
Differential Response of Marine Diatoms to 
Trace Metals. 
W90-10881 5C 


Resource Enhancement by Indirect Effects of 
Grazers: Armored Catfish, Algae, and Sediment. 
W90-11191 8I 


Nutrient Spatial Heterogeneity: Effects on Com- 
munity Structure, Physiognomy, and Diversity 
of Stream Algae. 

W90-11192 2H 


Inter-Relations Between Biological and Physico- 
chemical Factors in a Database for a Shallow 
Estuarine System. 

W90-11200 2L 


Effect of Cadmium, Copper and Chromium(VI) 
on the Growth of Nile Water Algae. 
W90-11572 5C 


ALGORITHMS 
Algorithm for Reliability-Based Optimal Design 
of Water Networks. 
W90-10769 6A 


ALKALINITY 
Mercury Accumulation in Yellow Perch in Wis- 
consin Seepage Lakes: Relation to Lake Charac- 
teristics. 
W90-11924 5B 


ALLUVIAL CHANNELS 
Fluvial Response to Debris Associated with 
Mass Wasting during Extreme Floods. 
W90-11657 2E 


ALPINE REGIONS 
Evaluation of the Applicability of the Wetland 
Evaluation Technique (WET) to High Elevation 
Wetlands in Colorado. 
W90-10951 2H 


ALTERNATIVE PLANNING 
Economic Analysis of Sludge Disposal Alterna- 
tives. 
W90-11093 SE 


Evaluation and Development of Water Re- 
sources Management Strategies for Drought/ 
Emergency Conditions. 

W90-11255 6D 


ALUMINUM 
Absorption and Retention of Aluminum from 
Drinking Water: 1. Effect of Citric and Ascorbic 
Acids on Aluminum Tissue Levels in Rabbits. 


W90-10555 5B 


Aluminum Geochemistry in Peatland Waters. 
W90-10571 5B 


Determination of Dissolved Monomeric Alumi- 


num Concentrations in Coastal North Carolina 
Rivers. 


W90-10595 SA 


Restoring Acidified Streams in Upland Wales: A 
Modelling Comparison of the Chemical and Bio- 
logical Effects of Liming and Reduced Sulphate 
Deposition. 

W90-10758 5G 


Aluminum Solubility in Organic Soil Horizons 
from Northern and Southern Forested Water- 
sheds. 

W90-10825 5B 


Aluminum Solubility, Calcium-Aluminum Ex- 
change, and pH in Acid Forest Soils. 
W90-10826 5B 
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Acidification and Aluminium--Contamination of 
Drinking Water. 
W90-11406 5B 


Relationships between Aqueous Aluminum and 
Acidic Deposition in Forested Watersheds of 
North America and Northern Europe. 

W90-11723 5B 


Human Health Effects of Metals in Drinking 
Water: Relationship to Cultural Acidification. 
W90-11920 5C 


AMEBAS 
Thermal Ecology of Naegleria fowleri from a 
Power Plant Cooling Reservoir. 
W90-11911 5B 


Survival of Legionella pneumophila Within 
Cysts of Acanthamoeba polyphaga Following 
Chlorine Exposure. 

W90-11941 5B 


AMEBIC PATHOGENS 
Thermal Ecology of Naegleria fowleri from a 
Power Plant Cooling Reservoir. 
W90-11911 5B 


AMES TEST 
Carcinogenic and Genotoxic Activity of Ex- 
tracts from Contaminated Sediments in Western 
Lake Ontario. 
W90-11962 5C 


Continuous Liquid-Liquid Extraction for the 
Preparation of Chlorinated Water Samples for 
the Ames Bioassay. 

W90-11994 5A 


AMMONIA 
Effects of Stirring on Residual Chlorine During 
Chlorination of Seawater Containing Ammonia 
Nitrogen. 
W90-11683 5B 


Controlling Ammonia Emission at Composting 
Plants. 
W90-11694 SE 


Ammonia Removal by Air Stripping--From 
Origin to Present State of Technology. 
W90-11943 5D 


AMMONIA REMOVAL 

Total Dissolved Inorganic Nitrogen Removal 
With Two Coupled Autotrophic Nitrification 
and Denitrification Processes--Laboratory Stud- 
ies, (Couplage de Procedes Biologiques Auto- 
trophes Nitrifiants et Denitrifiants pour l’Elimin- 
ation Totale de l’Azote Mineral--Etudes de La- 
boratoire). 

W90-11814 5D 


Ammonia Removal by Air Stripping--From 
Origin to Present State of Technology. 
W90-11943 5D 


AMMONIUM 
Binary and Ternary Exchange Behavior of Po- 
tassium and Ammonium on Kentucky Subsoils. 


W90-11563 2G 


Exchange Capacity and Adsorbed-Cation 
Charge as Affected by Chloride and Perchlo- 
rate. 

W90-11564 2G 


NH4 Rhythm of Cyanobacteria in Eutrophic 
Shallow Waters and in Laboratory Cultures. 
W90-11895 2H 


AMPHIPODS 
Net Cadmium Flux in Hyalella azteca (Crusta- 
cea: Amphidpoda) Populations from Five Cen- 
tral Ontario Lakes. 
W90- 10866 5B 


ANAEROBIC BACTERIA 
Dehalogenation of Pesticides by Anaerobic 
Microorganisms in Soils and Groundwater: A 
Review. 
W90-10899 5B 


ANAEROBIC CONDITIONS 
Establishment of Anaerobic, Reducing Condi- 
tions in Lake Sediment After Deposition of 
Acidic, Aerobic Sediment by a Major Storm. 
W90-10568 5B 


Chemical Changes in Sludge Stabilization. 
W90-11690 5D 


ANAEROBIC DIGESTION 
Anaerobic Digestion of Processed Municipal 
Solid Waste Using a Novel High Solids Reactor: 
Maximum Solids Levels and Mixing Require- 
ments. 
W90-10677 5D 


Treatment of Brewery Effluent by UASB Proc- 
ess. 
W90-10761 5D 


Start-Up and Performance Testing of a Full 
Scale UASB Anaerobic Wastewater Treatment 
Facility. 

W90-10987 5D 


Treatment of Cane Sugar Mill Wastewater in 
Upflow Anaerobic Sludge Blanket (UASB) Re- 
actors. 

W90-10988 5D 


Fatty Acid Degradation as a Tool to Monitor 
Anaerobic Sludge Activity and Toxicity. 
W90-10989 5D 


Study of Anaerobic Sequencing Batch Reactors 
for the Treatment of Soluble Wastes. 
W90-10990 5D 


Hydrogen and Carbon Monoxide as Early 
Warning Indicators of Toxic Upsets in Anaero- 
bic Digestion. 

W90-10991 5D 


Anaerobic Trickling Filters: A New Treatment 
Potential. 
W90-10992 5D 


Sulfide Inhibition of Propionate Utilization in 
Anaerobic Treatment of Lactate and Acetate. 
W90-10993 5D 


Supplemented Kraft Condensate Treatment in 
High Rate Anaerobic Processes. 
W90-10994 5D 


Case History: Anaerobic/Aerobic Pretreatment 
of a Confectionery Waste. 
W90-10996 5D 


Treatment of Soft Drink Syrup and Bottling 
Wastewater Using Anaerobic Upflow Packed 
Bed Reactors. 

W90-11051 5D 


Removal of Color from Distillery Wastewater. 
W90-11052 5D 


Operating Experience: Anaerobic Treatment at 
Packerland Packing. 
W90-11056 5D 


Pasteurization of Anaerobic Digester Feed for 
Enhanced Pathogen Destruction. 
W90-11099 5D 


Enhanced Anaerobic Digestion and Odor Con- 
trol Through Bioaugmentation. 
W90-11110 5D 


Sludge Management Planning Takes Metro 
Denver Sludge from Liability to Asset. 
W90-11131 SE 





Anaerobic Treatment of Currant-Finishing 
Wastewater: UASB versus Fluidized-Bed Reac- 
tor. 

W90-11176 5D 


Application of Rumen Microorganisms for a 
High Rate Anaerobic Digestion of Papermill 
Sludge. 

W90-11177 5D 


Anaerobic Treatment of Municipal Landfill 
Leachate Using an Anaerobic Hybrid Digester. 
W90-11178 5D 


Thermophilic Methane Production from Dairy 
Cattle Waste. 
W90-11179 5D 


Fatty Acids Monitoring in the Anaerobic De- 
puration of Olive Oil Mill Wastewater. 
W90-11180 5D 


Growth-rate Inhibition of Acetoclastic Methan- 
ogens by Ammonia and pH in Poultry Manure 
Digestion. 

W90-11182 5D 


Transport of Heavy Metals During Anaerobic 
Digestion of Water Hyacinth. 
W90-11184 5D 


Treatment of Terephthalic Acid Plant 
Wastewater with an Anaerobic Fixed Film Re- 
actor. 

W90-11217 5D 
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ment Area Aquaculture Program (CAAP) Dem- 
onstration Shrimp Farm. 
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Effects of Aerial Spraying of Insecticides on 
Nontarget Macrobenthos in a Mountain Stream. 
W90-11158 5C 


Trophic Cascades and Phytoplankton Communi- 
ty Structure. 
W90-11193 2H 


AQUATIC LIFE 
Response of Phytoplankton to Copper Treat- 
ment with Reference to Species Sensitivity. 
W90-11703 5C 


Acute Toxicity of a Complex Mixture of Syn- 
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Recent Changes in the Phytal Zone of Greifs- 
wald Bay. 
W90-11905 2L 


AQUATIC PRODUCTIVITY 
Dynamics of Benthic Vegetation Standing- 
Stock, Irradiance, and Water Properties in Cen- 
tral Puget Sound. 
W90-11601 2L 


Effect of Chelated Trace Metals on Phosphorus 
Uptake and Storage in Natural Assemblages of 
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Effects of Installation of Piezometers and Wells 
on Groundwater Characteristics and Measure- 
ments. 
W90-11145 2F 


Ground-Water Models for the Hattiesburg and 
Laurel, Mississippi Regions. 
W90-11254 2F 


Water Resources of Brookings and Kingsbury 
Counties, South Dakota. 
W90-11259 2E 


Unsteady Flow to a Non-Penetrating Large Di- 
ameter Well in Extensive Aquifers. 
W90-11982 2F 


AQUIFER MANAGEMENT 
Acquisition and Analysis of Groundwater/Aqui- 
fer Samples: Current Technology and the Trade 
Off Between Quality Assurance and Practical 
Considerations. 
Ww90-11709 7B 


AQUIFER PROPERTIES 
Analysis of the Frequency Response of Water 
Levels in Wells to Earth Tides and Atmospheric 
Loading. 
W90-11373 2F 


AQUIFER TESTING 
Aquifer-Test Analysis of the Upper Aquifer of 
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Aquifers: from Theory to Routine Field Analy- 
sis. 
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Denitrifikationsprozess in flachen Kustengewas- 
sern--Untersuchungen zur Mikrobiologie und 
Stoffbilanz). 

W90-11902 x 


BACTERIOPHAGE 
Presence of Bacterial Virus in Groundwater and 
Treated Drinking Water. 
W90-10755 5B 


BAFFLE-SLUICE MODULES 
Development of Low-Discharge Baffle-Sluice 
Modules. 
W90-11499 3F 


BAHAMAS 
Active Circulation of Saline Ground Waters in 
Carbonate Platforms: Evidence from the Great 
Bahama Bank. 
W90-11440 2F 


Geochemical Imprint of Meteoric Diagenesis in 
Holocene Ooid Sands, Schooner Cays, Bahamas: 
Correlation of Calcite Cement Geochemistry 
with Extant Groundwaters. 

W90-11855 2F 


BALTIC SEA 
Monitoring Activities in the Federal Republic of 
Germany Pursuant to International Conventions 
and National Legislation. 
W90-10685 5A 


Concentration of 137-Cs and 90-Sr in Marine 
Fish from the Southern Baltic Sea. 
W90-11517 5B 


Actualistic Model of Mud Deposition and Dia- 
genesis for the Western Baltic Sea. 
W90-11880 2L 


Metal Distribution in Sediments of the Baltic 
Sea. 


W90-11881 5B 


Variations of some Chemical Criteria in the Un- 
terwarnow, an Estuary of the Western Baltic 
Sea in 1977-1986. 

W90-11882 5B 


Ecological Investigations in the Onshore Pelagic 
Zone near Warnemunde from March 1985 to 
March 1986. 

W90-11883 2L 





Important Ecological Features of the Polish 
Costal Zone of the Baltic Sea. 
W90-11884 5C 


Characteristics of Phytoplankton in Brackish 
Waters of Different Trophic Levels. 
W90-11885 2L 


Secondary Production of Calanoids (Copepoda, 
Crustacea) in Brackish Waters. 
W90-11887 2L 


Biomass and Abundance of the Zooplankton 
from the Gulf of Gdansk. 
W90-11889 2L 


Results of Ecological Enclosure Experiments 
with Pelagic Communities of the Arkona Sea 
(Baltic Sea). 

W90-11892 2L 


Carbon Flux Dynamics in a Shallow Eutrophic 
Estuary. 
W90-11893 2L 


Importance of Pelagic and Benthic Microfauna 
in a Shallow Water Community of the Darss- 
Zingst Estuary, Southern Baltic, During Meso- 
cosm Experiments. 

W90-11894 2L 


Some Aspects of Microbiology of the Gulf of 
Finland. 
W90-11897 2L 


Distribution and Activity of Methanotrophic 
Bacteria in a Brackish Water Ecosystem. 
W90-11900 2L 


BANGLADESH 
Development of Small-Scale Lift Irrigation in 
Bangladesh. 
W90-11295 3F 


Suspended Sediment Movement in the Estuary 
of the Ganges-Brahmaputra-Meghna River 
System. 

W90-11446 2L 


Attachment of Vibrio cholerae Serogroup O1 to 
Zooplankton and Phytoplankton of Bangladesh 
Waters. 

W90-11527 5B 


BANK EROSION 
Nomographs and Software for Field and Bank 
Erosion. 
W90-11153 2J 


BANK INFILTRATION 
Demonstrating Induced Recharge. 
W90-11603 2F 


BANK PROTECTION 
Mechanical Structures for Soil Erosion Control. 
W90-11398 4D 


BANK STABILIZATION 
Low Wave Energy Stabilization of Shorelines. 
W90-11318 4D 


Stabilization and Development of Marsh Lands. 
W90-11319 5G 


Environmental Considerations in Using Beach 
Nourishment for Dredged Material Placement. 
W90-11320 6G 


Beneficial Uses of Dredged Material Within the 
New Orleans District. 
W90-11323 5E 


BARIUM 
Biogeochemistry of Barium and Strontium in a 
Softwater Lake. 
W90-10854 5B 


SUBJECT INDEX 


BARRIER ISLANDS 
Hydrology of Two Stormwater Infiltration 
Ponds on the North Carolina Barrier Islands. 
W90-10607 4A 


Groundwater Management on Barrier Islands. 
W90-10631 4B 


BASELINE STUDIES 
Background Concentrations of Metals and Cya- 
nide in Lower Michigan Soils. 
W90-10969 5B 


Environmental Assessment of Moon Lake, Mis- 
sissippi and its Watershed. 
W90-11338 5G 


Natural Radioactivity of Fresh Waters in Slove- 
nia, Yugoslavia. 
W90-11877 2K 


BASINS 
Hydraulic Modeling of Mixing in Wastewater 
Dechlorination Basin. 
W90-10766 5D 


BASS 
Larval Striped Bass and the Food Chain: Cause 
for Concern. 
W90-10598 6G 


BATCH REACTORS 
Batch Reactor Treatment of Dairy Wastewaters: 
A Case History. 
W90-11053 5D 


BAY OF BENGAL 
Chemistry of Uranium, Thorium, and Radium 
Isotopes in the Ganga-Brahmaputra River 
System: Weathering Processes and Fluxes in the 
Bay of Bengal. 
W90-10742 2K 


BAYS 
Investigation of the Heat Energy Budget of a 
Coastal Bay. 
W90-10679 2L 


Secondary Production of Calanoids (Copepoda, 
Crustacea) in Brackish Waters. 
W90-11887 2L 


Recent Changes in the Phytal Zone of Greifs- 
wald Bay. 
W90-11905 2L 


Degradation and Restoration of the Puck Bay 
(A Projekt). 
W90-11906 5G 


Seasonal Variability of Stable Carbon and Nitro- 
gen Isotope Ratios of Organisms in a North 
Pacific Bay. 

W90-11934 2L 


Can Multiple Tidal Inlets be Stable. 
W90-11935 2J 


BEACH EROSION 
Management Challenge of Grand Anse Beach 
Erosion, Grenada, West Indies. 
W90-11635 4D 


Coastal and Marine Environmental Stress in the 
St. Vincent Grenadines. 
W90-11819 4C 


Threats to Beach Resources and Park Bound- 
aries Caused by Shoreline Migration in an Urban 
Estuarine Park. 

W90-11822 2L 


Structural Safety of an Ocean Outfall Against 
Hurricane Damage. 
W90-11830 8A 


BENEFICIAL USE 


BEACH NOURISHMENT 
Environmental Considerations in Using Beach 
Nourishment for Dredged Material Placement. 
W90-11320 6G 


BEACHES 
Natural Bathing Beaches: Sanitary Survey Ad- 
dresses Public Health Concerns. 
W90-11948 5G 


Assessment of a Floatable Action Plan. 
W90-11970 5G 


BED LOAD 
Spatial Lag Effects in Bed Load Sediment 
Transport. 
W90-11471 2J 


Sediment-Water Interaction in a Small Stream: 
Adsorption of 137Cs by Bed Load Sediments. 
W90-11645 5B 


Sediment Transport in a Small Stream Based on 
137Cs Inventories of the Bed Load Fraction. 
W90-11646 2J 


BEDROCK 
Role of Bedrock Ground Water in the Initiation 
of Debris Flows and Sustained Post-Flow 
Stream Discharge. 
W90-11427 2J 


BELGIUM 
Management and Control 
Waste Movements in Belgium. 
W90-11828 5G 


BENEFICIAL USE 
Beneficial Uses of Dredged Material. 
W90-11316 SE 


of Transfrontier 


Overview of Beneficial Uses of Berms. 
W90-11317 5E 


Low Wave Energy Stabilization of Shorelines. 
W90-11318 4D 


Stabilization and Development of Marsh Lands. 
W90-11319 5G 


Environmental Considerations in Using Beach 
Nourishment for Dredged Material Placement. 
W90-11320 6G 


Environmental Assessment of Dredged Material 
Disposal on Grazing Lands at East Matagorda 
Bay, Texas. 

W90-11321 6G 


Use of Dredged Material Islands by Colonial 
Nesting Waterbirds in the Northern Gulf Coast. 
W90-11322 6G 


Beneficial Uses of Dredged Material Within the 
New Orleans District. 
W90-11323 SE 


Using New Work and Maintenance Material for 
Marsh Creation in the Galveston District. 
W90-11324 SE 


Overview of Dredge Material Management in 
the Vicksburg District. 
W90-11325 SE 


Dredged Material Disposal: What is in the 
Future. 
W90-11326 5E 


Development and Operations of the Contain- 
ment Area Aquaculture Program (CAAP) Dem- 
onstration Shrimp Farm. 

W90-11327 SE 


Thin-Layer Placement of Dredged Material: A 


Method for Reduced Environmental Impact. 
W90-11328 5G 
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BENEFICIAL USE 


Dredging Research Program. 
W90-11329 6G 


Corps/EPA Field Verification Program (FVP). 
W90-11330 5C 


New Federal Regulations on Dredging. 
W90-11331 6E 


BENTHIC ENVIRONMENT 
Eutrophication and Mussel Culture in the West- 
ern Dutch Wadden Sea: Impact on the Benthic 
Ecosystem; A Hypothesis. 
W90-10693 5C 


BENTHIC FAUNA 
Historical Changes in the Benthos of the 
Wadden Sea Around the Island of Sylt in the 
North Sea. 
W90-10689 2L 


Chemical Monitoring in the Dutch Wadden Sea 
by Means of Benthic Invertebrates and Fish. 
W90-10690 5A 


Effects of Aerial Spraying of Insecticides on 
Nontarget Macrobenthos in a Mountain Stream. 
W90-11158 5C 


Diel Migration and Microhabitat Distribution of 
a Benthic Stream Assemblage. 
W90-11535 2E 


Analysis of Macrobenthic and Meiobenthic 
Community Structure in Relation to Pollution 
and Disturbance in Hamilton Harbour, Bermu- 
da. 

W90-11554 5C 


Role of Three Species of Benthic Invertebrates 
in the Transport of Arsenic from Contaminated 
Estuarine Sediment. 

W90-11598 5B 


Evaluation of the Benthic Resource Value of 
Impounded and Non-Impounded Tidal Creeks in 
Virginia, USA. 

W90-11639 6G 


Impact of Organic Enrichment on the Benthic 
Macroinvertebrate Communities of a Lowland 
River. 

W90-11680 5C 


BENTHIC FLORA 
Historical Changes in the Benthos of the 
Wadden Sea Around the Island of Sylt in the 
North Sea. 
W90-10689 2L 


BENTHOS 
Zoobenthic Variability Associated with a Flood 
and Drought in the Hawkesbury Estuary, New 
South Wales: Some Consequences for Environ- 
mental Monitoring. 
W90-11197 2L 


Importance of Site Selection in Monitoring the 
Macroinvertebrate Communities of the Yarra 
River, Victoria. 

W90-11204 TA 


Abundances of Benthic Microfauna in Relation 
to Outwelling of Mangrove Detritus in a Tropi- 
cal Coastal Region. 

W90-11220 2H 


Seasonal Variability of Stable Carbon and Nitro- 
gen Isotope Ratios of Organisms in a North 
Pacific Bay. 

W90-11934 2L 


BENTONITE 
Thermal and Physical Properties of Candidate 
Buffer-Backfill Materials for a Nuclear Fuel 
Waste Disposal Vault. 
W90-11146 SE 
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SUBJECT INDEX 


BENZENE 
Subclinical Effects of Groundwater Contami- 
nants: III. Effects of Repeated Oral Exposure to 
Combinations of Benzene and Toluene on Im- 
munologic Responses in Mice. 
W90-11782 sc 


BENZENES 
Quantitative Structure-Activity Relationships 
for Fish Early Life Stage Toxicity. 
W90-10740 5C 


Aqueous Solubilities and Transformations of Te- 
trahalogenated Benzenes and Effects of Aquatic 
Fulvic Acids. 

W90-10880 5B 


BENZOPYRENE 
Bioavailability of Benzo(a)pyrene and Dehy- 
droabietic Acid from a Few Lake Waters Con- 
taining Varying Dissolved Organic Carbon Con- 
centrations to Daphnia magna. 
W90-11836 5B 


BERMS 
Beneficial Uses of Dredged Material. 
W90-11316 SE 


Overview of Beneficial Uses of Berms. 
W90-11317 5E 


BERMUDA 
Hydrology of Meteoric Diagenesis: Residence 
Time of Meteoric Ground Water in Island 
Fresh-Water Lenses with Application to Arago- 
nite-Calcite Stabilization Rate in Bermuda. 
W90-11439 2F 


Organic and Trace Metal Contaminants in Sedi- 
ments, Seawater and Organisms from Two Ber- 
mudan Harbours. 

W90-11548 5B 


Petroleum-Derived Dissolved Organic Com- 
pounds Concentrated from Inshore Waters in 
Bermuda. 

W90-11549 5B 


Experimental and Environmental Induction of 
Cytochrome P450E in Fish from Bermuda 
Waters. 

W90-11550 SA 


Metallothionein as an Indicator of Heavy-Metal 
Exposure in Two Subtropical Fish Species. 
W90-11551 5A 


Changes in the Biochemical Composition of a 
Subtropical Bivalve, Arca Zebra, in Response to 
Contaminant Gradients in Bermuda. 

W90-11552 5C 


Measurement of Physiological Energetics 
(Scope for Growth) and Chemical Contaminants 
in Mussels (Arca zebra) Transplanted Along a 
Contamination Gradient in Bermuda. 

W90-11553 5C 


Analysis of Macrobenthic and Meiobenthic 
Community Structure in Relation to Pollution 
and Disturbance in Hamilton Harbour, Bermu- 
da. 

W90-11554 sc 


Water Quality Bioassays in Two Bermudan Har- 
bours Using the Ciliate Euplotes vannus, in Re- 
lation to Tributyltin Distribution. 

W90-11556 5A 


BEST MANAGEMENT PRACTICES 
Water Quality Achievable with Agricultural 
Best Management Practices. 
W90-11152 5G 


BICARBONATES 
Raman Spectroscopic Identification of Carbonic 
Acid. 
W90-11991 2K 


BIOACCUMULATION 

Polychlorinated Dibenzo-p-Dioxins (PCDDs) 
and Polychlorinated Dibenzofurans (PCDFs) in 
Sediments and Fish in Hamburg Harbor (Po- 
lychlorierte Dibenzo-p-Dioxine (PCDDs) und 
Polychlorierte Dibenzofurane (PCDFs) in Sedi- 
menten und Fischen aus dem Hamburger 
Hafen). 

W90-10545 5B 


Arsenic Metabolism in a Freshwater Food 
Chain. 
W90-10546 5B 


Seasonal Variations and Sex Related Differences 
of Organochlorines in Whelks (Buccinum unda- 
tum) from the German Bight. 

W90-10547 5B 


Determination of Nonylphenol and Nonyl- 
phenol Ethoxylates as Their Pentafluoroben- 
zoates in Water, Sewage Sludge and Biota. 

W90-10549 SA 


Bioaccumulation of Some Polychlorinated Di- 
benzo-p-Dioxins and Octachlorodibenzofuran in 
the Guppy (Poecilia reticulata). 

W90-10553 5B 


Absorption and Retention of Aluminum from 
Drinking Water: 1. Effect of Citric and Ascorbic 
Acids on Aluminum Tissue Levels in Rabbits. 
W90-10555 5B 


Differences in Uptake of Persistent Pollutants 
for Predators Feeding in Aquatic and Terrestrial 
Habitats. 

W90-10697 5B 


Validation of Corbicula fluminea Growth Re- 
ductions Induced by Copper in Artificial 
Streams and River Systems. 

W90-10718 5C 


Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Effects of Acute and Chronic Expo- 
sures on the Cytosolic Distribution of Cadmium, 
Copper and Zinc. 

W90-10738 5C 


Bioconcentration of Haloxyfop-Methyl in Blue- 
gill (Lepomis macrochirus Rafinesque). 
W90-10753 5B 


Whole Lake Addition of Cadmium-109: Radio- 
tracer Accumulation in the Mussel Population in 
the First Season. 

W90-10863 5B 


Chemical and Biological Correlates of Metal 
Levels in Crustacean Zooplankton from Canadi- 
an Shield Lakes: A Multivariate Analysis. 

W90-10864 5B 


Seasonal Patterns in Metal Levels of the Net 
Plankton of Three Canadian Shield Lakes. 
'W90-10865 5B 


Net Cadmium Flux in Hyalella azteca (Crusta- 
cea: Amphidpoda) Populations from Five Cen- 
tral Ontario Lakes. 

W90-10866 5B 


Trace Metals in a Littoral Foodweb: Concentra- 
tions in Organisms, Sediment and Water. 
W90-10867 5B 


Selenium Method for Treatment of Lakes for 
Elevated Levels of Mercury in Fish. 
W90-10868 5F 


Removal of Heavy Metals from Polluted Waters 
by Hydrodictyon reticulatum (Linn.) Lager- 
heim. 

W90-10869 5G 





Organochlorine Residues in Bird Species Col- 
lected Dead in Ontario 1972-1988. 
W90-10891 5B 


Uptake of Metal Ions in Moss from Artificial 
Precipitation. 
W90-11167 SA 


Mercury Sulphide (HgS) Crystals in the Cell 
Walls of the Aquatic Bryophytes, Jungermannia 
vulcanicola Steph. and Scapania undulata (L.) 
Dum. 

W90-11175 5B 


Nutritive Elements (N and P), Heavy Metal (Zn, 
Cu, Pb, and Hg) and Plant Production in a 
Freshwater Tidal Marsh, Quebec City (Quebec), 
(Elements Nutritifs (N et P), Metaux Lourds 
(Zn, Cu, Pb et Hg) et Productivite Vegetale 
dans un Marais Intertidal d’Eau Douce, Quebec 
(Quebec)). 

W90-11188 5B 


Residues of Endosulfan in the Livers of Wild 
Catfish from a Cotton Growing Area. 
W90-11207 5B 


Changes in Toxicity of Cd and Its Accumulation 
in Girella and Goby with Their Growth. 
Ww90-11221 5C 


Corps/EPA Field Verification Program (FVP). 
W90-11330 5C 


Magnesium-Salinity Relation in the Saline Lake 
Ostracode Cyprideis Americana. 
W90-11442 2H 


Organic and Trace Metal Contaminants in Sedi- 
ments, Seawater and Organisms from Two Ber- 
mudan Harbours. 

W90-11548 5B 


Use of Mosses (Hylocomium splendens and 
Pleurozium schreberi) for Estimating Atmos- 
pheric Trace Metal Deposition. 

W90-11576 SA 


Mercury in Fish in Swedish Lakes: Linkages to 
Domestic and European Sources of Emission. 
W90-11581 5B 


Organochlorine Contaminants in Duck Popula- 
tions of Walpole Island. 
W90-11659 5B 


Effect of Chelated Trace Metals on Phosphorus! 


Uptake and Storage in Natural Assemblages of 
Lake Michigan Phytoplankton. 
W90-11662 5C 


Contaminant Residues in the Bloater (Coregonus 
hoyi) of Lake Michigan, 1969-1986. 
W90-11665 5B 


Bioavailability of Benzo(a)pyrene and Dehy- 
droabietic Acid from a Few Lake Waters Con- 
taining Varying Dissolved Organic Carbon Con- 
centrations to Daphnia magna. 

W90-11836 5B 


Tetrachiorobenzyltoluenes 
Netherlands. 
W90-11837 5B 


in Eel from the 


Arsenic Uptake and Depuration by Red Cray- 
fish, Procambarus clarkii, Exposed to Various 
Concentrations of Monosodium Methanearson- 
ate (MSMA) Herbicide. 

W90-11840 5B 


Interrelationships Between Mercury Levels in 
Yearling Yellow Perch, Fish Condition and 
Water Quality. 

W90-11869 5B 


Continuous Flow Fermentation to Purify Waste 
Water by the Removal of Cadmium. 
W90-11875 5D 


SUBJECT INDEX 


Retention of Ingested 110m-Ag by a Freshwater 
Fish, Salmo trutta L. 
W90-11876 5B 


Concentration of TCDD in Fish and the Poten- 
tial for Human Exposure. 
W90-11878 5B 


Environmental Factors Affecting the Formation 
of Methylmercury in Low pH Lakes. 
W90-11918 5B 


Control of Cadmium Levels in Holopedium gib- 
berum (Crustacea, Cladocera) in Canadian 
Shield Lakes. 

W90-11921 5B 


Factors Affecting Mercury Accumulation in 
Fish in the Upper Michigan Peninsula. 
W90-11923 5B 


Mercury Accumulation in Yellow Perch in Wis- 
consin Seepage Lakes: Relation to Lake Charac- 
teristics. 

W90-11924 5B 


Metal Contamination in Liver and Muscle of 
Northern Pike (Esox lucius) and White Sucker 
(Catostomus commersoni) and in Sediments 
From Lakes Near the Smelter at Flin Flon, 
Manitoba. 

Ww90-11925 5B 


Human Health Risks From Methylmercury in 
Fish. 
W90-11926 5C 


BIOASSAY 
Comparison of Two Different Procedures for 
the Extraction of Organic Mutagens from 
Sewage Sludge. 
W90-10544 5D 


Review: Isolated Fish Hepatocytes: Model Sys- 
tems for Toxicology Research. 
W90-10735 5C 


Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Effects of Acute and Chronic Expo- 
sures on the Cytosolic Distribution of Cadmium, 
Copper and Zinc. 

W90-10738 5C 


Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Biochemical Effects of Chronic Ex- 
posure. 

W90-10739 5C 


Quantitative Structure-Activity Relationships 
for Fish Early Life Stage Toxicity. 
W90-10740 5C 


Literature Review on Duckweed Toxicity Test- 


ing. 
W90-10780 SA 


Estuarine Sediment Bioassay with Oyster Pedi- 
veliger Larvae (Crassostrea gigas). 
W90-10873 5A 


Assessing the Effectiveness of Depuration of 
Polluted Clams and Mussels Using the Microtox 
Bioassay. 

W90-10888 5G 


Toxicity Evaluation of CTMP Effluent Biotreat- 
ed by a Pilot-scale Carrousel Oxidation Ditch 
System. 

W90-11048 5D 


Fractionation of Mutagens from Municipal 
Sludge and Wastewater. 
W90-11064 SA 


Effect of Stress on a Freshwater Benthic Detriti- 
vore: Scope for Growth in Gammarus pulex. 
W90-11159 SA 


BIOCHEMICAL OXYGEN DEMAND 


Field Deployment of a Scope for Growth Assay 
Involving Gammarus pulex, A Freshwater 
Benthic Invertebrate. 

W90-11160 5A 


Nutrient Spatial Heterogeneity: Effects on Com- 
munity Structure, Physiognomy, and Diversity 
of Stream Algae. 

W90-11192 2H 


Use of Australian Cladocerans to Generate Life- 
Cycle Toxicity Data. 
W90-11208 5A 


Analysis of Mutagenic Activity of Biohazardous 
Organics in Kanawha River Sediments. 
W90-11250 5A 


Apparent Effects Threshold Approach. 
W90-11268 SA 


Water Quality Bioassays in Two Bermudan Har- 
bours Using the Ciliate Euplotes vannus, in Re- 
lation to Tributyltin Distribution. 

W90-11556 5A 


Effect of Cadmium, Copper and Chromium(VI) 
on the Growth of Nile Water Algae. 
W90-11572 5C 


Controlling Chemical and Biological Water Pol- 
lution by Quantitative Bioassaying. 
W90-11669 SA 


Evaluation of Pollutant Toxicity in Aquatic En- 
vironment by Assay of Enzymes Released from 
Lysosomes. 

W90-11835 SA 


Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: II. Determination of Component 
Toxicity. 

W90-11850 >> 


New Method for Determining Effluent Toxicity 
Using Duckweed (Lemna minor). 
W90-11851 SA 


Continuous Liquid-Liquid Extraction for the 
Preparation of Chlorinated Water Samples for 
the Ames Bioassay. 

W90-11994 5A 


BIOAUGMENTATION 
Enhanced Anaerobic Digestion and Odor Con- 
trol Through Bioaugmentation. 
W90-11110 5D 


BIOAVAILABILITY 
Persistence of Metal Residues in Sewage Sludge 
Treated Soils over Seventeen Years. 
W90-11623 5B 


Bioavailability of Benzo(a)pyrene and Dehy- 
droabietic Acid from a Few Lake Waters Con- 
taining Varying Dissolved Organic Carbon Con- 
ceitrations to Daphnia magna. 

W°0-11836 5B 


Relationship Between Bioavailability and Hy- 
drophobicity: Reduction Uptake of Organic 
Chemicals by Fish Due to the Sorption on Parti- 
cles. 

W90-11846 5B 


Partitioning and Bioavailability of Mercury in an 
Experimentally Acidified Wisconsin Lake. 
W90-11922 5B 


BIOCHEMICAL OXYGEN DEMAND 
Modeling DO Conditions in Streams with Dis- 
persion. 
W90-10771 5A 





BIOCHEMICAL OXYGEN DEMAND 


Utilization of Created Wetlands to Upgrade 
Small Municipal Wastewater Treatment Sys- 
tems. 

W90-11873 5D 


BIOCHEMICAL TESTS 
Overview of Studies on Liver Carcinogenesis in 
English Sole from Puget Sound; Evidence for a 
Xenobiotic Chemical Etiology II: Biochemical 
Studies. 
W90-11958 5C 


BIOCHEMISTRY 
Anaerobic Biodegradation of 2,4,5-Trichloro- 
phenoxyacetic Acid in Samples from a Methano- 
genic Aquifer: Stimulation by Short-Chain Or- 
ganic Acids and Alcohols. 
W90-11524 5B 


Changes in the Biochemical Composition of a 
Subtropical Bivalve, Arca Zebra, in Response to 
Contaminant Gradients in Bermuda. 

W90-11552 5C 


Measurement of Physiological Energetics 
(Scope for Growth) and Chemical Contaminants 
in Mussels (Arca zebra) Transplanted Along a 
Contamination Gradient in Bermuda. 

W90-11553 5C 


Seasonal Changes in Whole Brain Amine Levels 
of White Sucker Exposed to Elevated Levels of 
Copper and Zinc. 

W90-11607 SA 


Carbohydrate Metabolism Changes in Fish Fin- 
gerlings and Yearlings Exposed to Linear Alkyl 
Benzene Sulphonate. 

W90-11867 SC 


BIODEGRADATION 
Hydrogen Peroxide Decay in Waters with Sus- 
pended Soils: Evidence for Biologically Mediat- 
ed Processes. 
W90-10717 2K 


Resistance of Chlorpyrifos to Enhanced Biode- 
gradation in Soil. 
W90-10732 5B 


Accelerated Degradation of Carbofuran in 
Standing Water from Carbofuran-Retreated 
Azolla Plots. 

W90-10783 5B 


Fate of Natural and Anthropogenic Dissolved 
Organic Carbon in the Macrotidal Elorn Estuary 
(France). 

W90- 10805 5B 


Experimental Variables in Biodegradation of 
Surfactant in Marine Environment. 
W90-10885 5B 


Dehalogenation of Pesticides by Anaerobic 
Microorganisms in Soils and Groundwater: A 
Review. 

W90-10899 5B 


Volatilization of Pesticides from Soil. 
W90-10900 5B 


Chlorophenols in Soils. 
W90-10901 5B 


Hydrolytic Transformations of Organic Chemi- 
cals in the Environment. 
W90-10902 5B 


Kinetics of Biodegradation in Soil. 
W90-10903 5B 


Organic Chemical Movement Over and 
Through Soil. 


W90-10905 5B 
Bioremediation of Former Manufactured Gas 


Plant Sites. 
W90-10970 5G 
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SUBJECT INDEX 


Determination of Biodegradability Kinetics of 
RCRA Compounds Using Respirometry for 
Structure-Activity Relationships. 

W90-11010 5D 


Analysis of 20-Year-Old Refuse from the Mal- 
lard North Landfill in Chicago, Illinois. 
W90-11021 SE 


Effect of Capillarity on Moisture Profiles in 
Landfills. 
W90-11023 5E 


Biodegradation and Sorption of Organic Sol- 
vents and Hydrocarbon Fuel Constituents in 
Subsurface Environments. 
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Enhanced Anaerobic Digestion and Odor Con- 
trol Through Bioaugmentation. 
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Involvement of Fungi and Bacteria in Enhanced 
and Nonenhanced Biodegradation of Carbenda- 
zim and Other Benzimidazole Compounds in 
Soil. 
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Nitrification of Swine Waste. 
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Supplemental Substrate Enhancement of 2,4- 
Dinitrophenol Mineralization by a Bacterial 
Consortium. 

W90-11519 5D 


Hydrocarbon Mineralization in Sediments and 
Plasmid Incidence in Sediment Bacteria from the 
Campeche Bank. 

W90-11520 5B 


Anaerobic Biodegradation of 2,4,5-Trichloro- 
phenoxyacetic Acid in Samples from a Methano- 
genic Aquifer: Stimulation by Short-Chain Or- 
ganic Acids and Alcohols. 
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Stimulation and Inhibition of Anaerobic Process- 
es by Heavy Metals: A Review. 
W90-11587 5D 


Petroleum and Chlorinated Hydrocarbon Analy- 
sis in Support of In Vitro Studies of Natural 
Anaerobic and Aerobic Microbial Degradation 
of Xenobiotics in Contaminated Groundwater 
and Soil. 

W90-11621 5B 


Soil and Groundwater Contamination by Low 
Boiling Chlorinated Hydrocarbons in Berlin: 
Formation of Metabolites and Their Analytical 
Determination. 

W90-11622 5B 


Biogeochemistry of Butyltins in an Enclosed 
Marine Ecosystem. 
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Deep Lakes Water Quality Modelling: Thermal 
and Biogeochemical Model of Lake Bourget 
(France) (Modelisation de la Qualite des Eaux 
des Lacs Profonds: Modele Thermique et Bio- 
geochimique du Lac du Bourget). 
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Lessons on In-Vessel Sludge Composting. 
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Biodegradation of 2-Furaldehyde Under Nitrate- 
Reducing Methanogenic Conditions. 
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Enzymology of Ligno-Cellulose Degradation by 
Pleurotus sajor-caju During Growth on Paper- 
Mill Sludge. 
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Dynamics of Aeromonas hydrophila, Aero- 
monas sobria, and Aeromonas caviae in a 
Sewage Treatment Pond. 

W90-11907 5D 


Chlorinated Biphenyl Mineralization by Individ- 
ual Populations and Consortia of Freshwater 
Bacteria. 
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BIOFILM REACTORS 
Use of Bioreactor Kinetics to Quantify the Ef- 
fects of Interfering Agents on Bioreactor Effi- 
ciency: ‘Proof of Principle’ Using Uranium-Ac- 
cumulating Citrobacter sp. in a Plug Flow Reac- 
tor. 
W90-10678 5D 


BIOGAS 
Comparison of Two Commercial Membranes 
Used for Biogas Upgrading. 
W90-10583 5D 


Application of Rumen Microorganisms for a 
High Rate Anaerobic Digestion of Papermill 
Sludge. 

W90-11177 5D 


Growth-rate Inhibition of Acetoclastic Methan- 
ogens by Ammonia and pH in Poultry Manure 
Digestion. 

W90-11182 5D 


BIOINDICATORS 
Principles for the Danish Biomonitoring Pro- 
gramme. 
W90-10684 SA 


Long-term Population Dynamics of Breeding 
Bird Species in the German Wadden Sea Area. 
W90-10686 5C 


Seabirds as Monitor Organisms of Contaminants 
Along the German North Sea Coast. 
W90-10688 5A 


Chemical Monitoring in the Dutch Wadden Sea 
by Means of Benthic Invertebrates and Fish. 
W90-10690 SA 


Validation of Corbicula fluminea Growth Re- 
ductions Induced by Copper in Artificial 
Streams and River Systems. 
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Literature Review on Duckweed Toxicity Test- 
ing. 
W90-10780 5A 


Studies on Interactions Between Components of 
Electroplating Industry Wastes: Influence of 
Nickel and Calcium on Interactions Between 
Cadmium, Copper, Chromium and Zinc. 

W90-10860 5B 


Reversal of Phenol and Naphthalene Effects on 
Ciliate Chemoattraction. 
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Use of Carbonyl Iron to Induce Iron Loading in 
the Mussel Mytilus edulis. 
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Use of Lichen Biomass to Monitor Dissolved 
Metals in Natural Waters. 
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Relationship Between Serum GOT of Cyprinus 
carpio and Biotic Index of Diatom in the Diag- 
nosis of Water Quality. 
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Evaluation of Toxicity of River Sediments by In 
Vitro Enzyme Inhibition. 
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Analysis of Water Level Indicators in Wetlands: 
Implications for the Design of Surface Water 
Management Systems. 
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Utility of Surface-Floating Chironomidae Pupal 
Exuviae in Assessing the Impact of PCBs on 
Two Stream Communities. 
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Effect of Stress on a Freshwater Benthic Detriti- 
vore: Scope for Growth in Gammarus pulex. 
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Field Deployment of a Scope for Growth Assay 
Involving Gammarus pulex, A Freshwater 
Benthic Invertebrate. 
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Characterization of Phytotoxicity of Metal En- 
graving Effluent Samples. 
W90-11165 5C 


Sequence of Plant Communities as Bioindicators 
of Increasing Eutrophication in Weakly Minera- 
lised Streams in the Sandstone Hills of the 
Northern Vosges (Une Sequence de Groupe- 
ments Vegeteaux Bio-indicateurs d’Eutrophisa- 
tion Croissante des Cours d’Eau Faiblement min- 
eralises des Basses Vosges Greseuses du Nord). 
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Biomonitoring and Environmental Management. 
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Water Quality Assessment Programs in Australia 
Deciding What to Measure, and How and 
Where to Use Bioindicators. 
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Use of Biological Monitoring in the Assessment 
of Effects of Mining Wastes on Aquatic Ecosys- 
tems of the Alligator Rivers Region, Tropical 
Northern Australia. 
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Sewage and the Biota on Seashores: Assessment 
of Impact in Relation to Natural Variability. 
W90-11198 5C 


Red Sea Corals as Biomonitors of Trace Metal 
Pollution. 
W90-11199 5A 


Biomonitoring and Invertebrate Taxonomy. 
W90-11202 7B 


Biological Monitoring of a Pulp and Paper Mill 
Wastewater. 
W90-11206 5A 


Use of Australian Cladocerans to Generate Life- 
Cycle Toxicity Data. 
W90-11208 5A 


Effect of Sublethal Concentrations of Phenol on 
Some Enzyme Activities and Blood Sugar Level 
of Carp (Cyprinus Carpio L). 

W90-11210 5C 


Analysis of Mutagenic Activity of Biohazardous 
Organics in Kanawha River Sediments. 
W90-11250 5A 


Apparent Effects Threshold Approach. 
W90-11268 5A 


Organic and Trace Metal Contaminants in Sedi- 
ments, Seawater and Organisms from Two Ber- 
mudan Harbours. 

W90-11548 5B 


Experimental and Environmental Induction of 
Cytochrome P450E in Fish from Bermuda 
Waters. 

W90-11550 5A 
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Metallothionein as an Indicator of Heavy-Metal 
Exposure in Two Subtropical Fish Species. 
W90-11551 5A 


Use of Mosses (Hylocomium splendens and 
Pleurozium schreberi) for Estimating Atmos- 
pheric Trace Metal Deposition. 

W90-11576 5A 


Interacting Effects of pH Acclimation, pH, and 
Heavy Metals on Acute and Chronic Toxicity to 
Ceriodaphnia dubia (Cladocera). 

W90-11597 5C 


Seasonal Changes in Whole Brain Amine Levels 
of White Sucker Exposed to Elevated Levels of 
Copper and Zinc. 

W90-11607 5A 


Radiocaesium and Plutonium Concentrations in 
Mytilus edulis (L.) and Potential Dose Implica- 
tions for Irish Critical Groups. 

W90-11638 SA 


Controlling Chemical and Biological Water Pol- 
lution by Quantitative Bioassaying. 
W90-11669 5A 


Protozoans as a Component of Biological Moni- 
toring of the Baltic Sea. 
W90-11896 5A 


BIOLOGICAL FILTERS 
Performance Relationship for Low and Interme- 
diate Rate Biological Filters. 
W90-11678 5D 


BIOLOGICAL MAGNIFICATION 
Bioconcentration of Haloxyfop-Methy] in Blue- 
gill (Lepomis macrochirus Rafinesque). 
W90-10753 5B 


BIOLOGICAL OXIDATION 
Kinetics of Chemical and Biological Sulphide 
Oxidation in Aqueous Solutions. 
W90-11686 5D 


BIOLOGICAL OXYGEN DEMAND 
Captor Design Considerations: Carbonaceous 
BOD Applications. 
W90-10981 5D 


Use of EDTA for Chelating Toxic Metals Inhib- 
iting BOD Measurements. 
W90-11183 5D 


BIOLOGICAL POLLUTION 
Water, Microbes and Man--A Hundred Years 


on. 
W90-11412 5G 


BIOLOGICAL SAMPLES 
Determination of Organophosphorus Com- 
pounds in Mediterranean Coastal Waters and 
Biota Samples Using Gas Chromatography with 
Nitrogen-Phosphorus and Chemical Ionization 
Mass Spectrometric Detection. 
W90-11708 SA 


Identification of Organic N-Chloramines In 
Vitro in Stomach Fluid from the Rat after 
Chlorination. 
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BIOLOGICAL STUDIES 
Larval Striped Bass and the Food Chain: Cause 
for Concern. 
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Fish Reproductive Utilization of Coastal 
Marshes of Lake Ontario near Toronto. 
W90-11661 2H 


Contaminant Residues in the Bloater (Coregonus 
hoyi) of Lake Michigan, 1969-1986. 
W90-11665 5B 


BIOLOGICAL WASTEWATER TREATMENT 


Erythrocytic Micronuclei in Wild Fish from 
Lakes Superior and Ontario That Have Pollu- 
tion-Associated Neoplasia. 

W90-11667 5C 


Attached Filamentous Algae of Northern Lake 
Superior: Field Ecology and Biomonitoring Po- 
tential during 1983. 
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Subclinical Effects of Groundwater Contami- 
nants: III. Effects of Repeated Oral Exposure to 
Combinations of Benzene and Toluene on Im- 
munologic Responses in Mice. 
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BIOLOGICAL TREATMENT 
Biological Treatment of Groundwater, Soils, 
and Soil Vapors Contaminated with Petroleum 
Hydrocarbons. 
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Nitrification of Swine Waste. 
W90-11189 5D 


Aerobic Treatment of Maize-Processing 
Wastewater in a 50-Liter Rotating Biological 
Reactor. 

W90-11592 5D 


BIOLOGICAL WASTEWATER TREATMENT 
Toxic Organic Shock Loading of Rotating Bio- 
logical Contactors and Sequencing Batch Reac- 
tors. 

W90-10979 5D 


Effect of Pentachlorophenol on Enhanced Bio- 
logical Phosphorus Removal in SBR Systems. 
W90-10980 5D 


Captor Design Considerations: Carbonaceous 
BOD Applications. 
W90-10981 5D 


Treatment of an Organically Contaminated Soil 
in Activated Sludge Sequencing Batch Reactors. 
W90-10982 5D 


Image Analysis of Biomass Immobilized on 
Micro-Carriers. 
W90-10983 5D 


Kinetic Analysis of Rotating Biological Contac- 
tors Treating High Strength Wastes. 
W90-10984 5D 


Anaerobic Filter Treatment of 
Wastewater at Low Temperatures. 
W90-10986 5D 
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Treatment of Cane Sugar Mill Wastewater in 
Upflow Anaerobic Sludge Blanket (UASB) Re- 
actors. 

W90-10988 5D 


Fatty Acid Degradation as a Tool to Monitor 
Anaerobic Sludge Activity and Toxicity. 
W90-10989 5D 


Study of Anaerobic Sequencing Batch Reactors 
for the Treatment of Soluble Wastes. 
W90-10990 5D 


Hydrogen and Carbon Monoxide as Early 
Warning Indicators of Toxic Upsets in Anaero- 
bic Digestion. 

W90-10991 5D 


Anaerobic Trickling Filters: A New Treatment 
Potential. 
W90-10992 5D 


Sulfide Inhibition of Propionate Utilization in 


Anaerobic Treatment of Lactate and Acetate. 
W90-10993 5D 
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Supplemented Kraft Condensate Treatment in 
High Rate Anaerobic Processes. 
W90- 10994 5D 


Treating Electroplating Wastewater Using an 
Anaerobic Filter. 
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Fate and Effect of Azo Dye on an Anaerobic- 
Aerobic System. 
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Biological Treatment of Manganese from 
Mining Seepage: Pilot Plant Studies. 
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Effect of Inhibitory Compounds on Biological 
Nitrification. 
W90-11014 5D 


Comparison of Coupled Upflow and Coupled 
Downflow Fluid Bed Reactors Treating Synfuel 
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W90-11015 5D 


Facility and Process Design for Large Scale 
Activated Sludge Industrial Wastewater Plant. 
W90-11016 5D 


Comparative Study of RBC and Activated 
Sludge in Biotreatment of Wastewater from an 
Integrated Oil Refinery. 
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Biological Treatment of BCTMP Wastewaters. 
W90-11045 5D 


Anoxic Selector for Filamentous Bulking Con- 
trol, BOD Removal, and Nitrification of Paper 
Mill Wastewater. 

W90-11046 5D 


Characterization and Biological Treatment of 
Bleach Plant Effluent. 
W90-11047 5D 


Toxicity Evaluation of CTMP Effluent Biotreat- 
ed by a Pilot-scale Carrousel Oxidation Ditch 
System. 
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Anaerobic and Aerobic Options in Treating 
Food Industry Wastewater. 
W90-11049 5D 


Pilot and Full Scale Treatability Studies on 
Wastewaters from an Edible Oil Refining Indus- 
try. 

W90-11050 5D 
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Wastewater Using Anaerobic Upflow Packed 
Bed Reactors. 
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Batch Reactor Treatment of Dairy Wastewaters: 
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W90-11053 5D 
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Waste. 
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Systems for Minimizing Sludge Production. 
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Enhanced Anaerobic Digestion and Odor Con- 
trol Through Bioaugmentation. 
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Anaerobic Treatment of Currant-Finishing 
Wastewater: UASB versus Fluidized-Bed Reac- 
tor. 
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Consortium. 
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Layered Structure of Bacterial Aggregates Pro- 
duced in an Upflow Anaerobic Sludge Bed and 
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Study of the Effects of Methanol in Start-Up of 
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Anaerobic Digestion of Ice-Cream Wastewaters 
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Influence of a Particulate of a Particulate Sub- 
strate on Filamentous Bulking and Phosphorus 
Removal in Activated Sludge Systems. 
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Performance Relationship for Low and Interme- 
diate Rate Biological Filters. 
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Oxidation Channel: A Method for Domestic 
Sewage Treatment in Cuba. 
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Genetic Engineering Approach to Toxic Waste 
Management: Case Study for Organophosphate 
Waste Treatment. 
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Continuous Flow Fermentation to Purify Waste 
Water by the Removal of Cadmium. 
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Simultaneous Determination of Oxygen Uptake 
Rate and Oxygen Transfer Coefficient in Acti- 
vated Sludge Systems by an On-Line Method. 
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Behavior of NTA and EDTA in Biological 
Wastewater Treatment. 
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BIOMASS 
Predictors of Relative Fish Biomass in Lakes 
and Reservoirs of Argentina. 
W90-10719 2H 


Summer Phytoplankton in the Near-East Part of 
the Mediterranean Sea: Biomass and Limiting 
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Use of Lichen Biomass to Monitor Dissolved 
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Seasonal Variations of the Biomass of Copepoda 
and Rotatoria: Permanent Components of the 
Zooplankton in the Vistula Lagoon. 
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Biomass and Abundance of the Zooplankton 
from the Gulf of Gdansk. 
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BIOMONITORING 
Biomonitoring and Environmental Management. 
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Biomonitoring and Invertebrate Taxonomy. 
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Importance of Site Selection in Monitoring the 
Macroinvertebrate Communities of the Yarra 
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BIOREMEDIATION 
Bioremediation of Former Manufactured Gas 
Plant Sites. 
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BIOTECHNOLOGY 
Decontamination Technologies for Release from 
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Part II. Decontamination of Wastewater. 
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Pseudomonas Fluorescens Survival and Plasmid 
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Arsenic Metabolism in a Freshwater Food 
Chain. 
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Transformation of PAHs in Soil Systems. 
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Changes in Metabolic Activity of Tiger Shrimp 
Larvae at Different Stages to Fenitrothion, An 
Organophosphorus Insecticide. 
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Biodehalogenation: Oxidative and Reductive 
Metabolism of 1,1,2,-Trichloroethane by Pseu- 
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ride. 
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BIRDS 
Organochlorine Residues in Bird Species Col- 
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BLEACHING WASTES 
Characterization and Biological Treatment of 
Bleach Plant Effluent. 
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Measurement of Molecular Weight Distributions 
of Organic Halide in Kraft Mill Waste Streams, 
Waste Solids and Pulp. 
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BLUE RIDGE MOUNTAINS 
Potential Future Effects of Current Levels of 
Sulfur Deposition on Stream Chemistry in the 
Southern Blue Ridge Mountains, U.S. 
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BLUEGILLS 
Bioconcentration of Haloxyfop-Methy] in Blue- 
gill (Lepomis macrochirus Rafinesque). 
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BOGGY GUT WETLAND 
Performance of the Boggy Gut Wetland Treat- 
ment Sysiem, Hilton Head, South Carolina. 
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BOGS 
Effects on Water Chemistry after Drainage of a 
Bog for Forestry. 
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Vegetation of Three Sphagnum-dominated 
Basin-type Bogs in Northeastern Ohio. 
W90-11955 2H 


BOHAI SEA 
Zinc and Copper in Sediments of Southern 
Bohai Sea. 
W90-10709 5B 


BOMBAY 
Methods and Modelling Techniques Used for 
Sea Pollution Studies, Applications to Different 
Case Studies (Methodes et Outils Utilises pour 
Etude des Rejets en Mer). 
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BORON 
Oscillopolarographic Determination of Trace 
Amount of Boron in Soil, Water and Plant Sam- 
ples. 
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BOTANY BAY 
Long-term Changes of Seagrass Meadows in 
Botany Bay, Australia. 
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BOTSWANA 
Simple Water-Balance Model for the Assessment 
of Livestock Performance in Botswana. 
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BOTTOM SEDIMENTS 
Biogeochemical Investigations in the Coastal 
Zone of the Island of Curious (Seyshell Islands) 
(Russian). 
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Relationships between Phosphorus in Shallow 
Sediments and in the Trophogenic Zone of 
Seven Alberta Lakes. 
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BOUDOUK 
Transfer of Technology Occasioned by the Sen- 
egal Village Water-Supply Project. 
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BOUNDARY PROCESSES 
Upper Boundary Conditions for Overland Flow. 
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BRACKISH WATER 
Secondary Production of Calanoids (Copepoda, 
Crustacea) in Brackish Waters. 
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Methanogenesis in Different Parts of a Brackish 
Water Ecosystem. 
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Distribution and Activity of Methanotrophic 
Bacteria in a Brackish Water Ecosystem. 
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BRAHMAPUTRA RIVER 
Chemistry of Uranium, Thorium, and Radium 
Isotopes in the Ganga-Brahmaputra River 
System: Weathering Processes and Fluxes in the 
Bay of Bengal. 
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Suspended Sediment Movement in the Estuary 
of the Ganges-Brahmaputra-Meghna River 
System. 
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BRANCH MODEL 
Evolution and Operational Status of the Branch- 
Network Unsteady Flow Model. 
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Application of the BRANCH Model to Deter- 
mine Flow in the Alabama River. 
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Application of the BRANCH and LTM Models 
to the Coosa River, Alabama. 
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One-Dimensional Flow Modeling of the St. 
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Flow Model of Saginaw River Near Saginaw, 
Michigan. 
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Branch Flow Model of the Knik and Matanuska 
Rivers, Alaska. 
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Flow Model of the Hudson River from Albany 
to New Hamburg, New York. 
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BRAZIL 
Mercury Concentrations in Inland Waters of 
Gold-Mining Areas in Rondonia, Brazil. 
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Ita Project Will Augment Brazil’s Power Supply 
in the Southeast. 
W90-11461 8A 


BREAKWATERS 
Stabilization and Development of Marsh Lands. 
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BREWSTER WELL FIELD 
Superfund Record of Decision: Brewster Well 
Field, NY. 
W90-11346 5G 


BRINES 
Geochemical Interactions of Hazardous Wastes 
with Geological Formations in Deep-Well Sys- 
tems. 
W90-11281 5B 


BROMIDES 
Photosensitized Oxidation of Bromide in Dead 
Sea Water. 
W90-10804 2K 


BRYOPHYTES 
Mercury Sulphide (HgS) Crystals in the Cell 
Walls of the Aquatic Bryophytes, Jungermannia 
vulcanicola Steph. and Scapania undulata (L.) 
Dum. 
W90-11175 5B 


BUFFER ZONES 
Delineation of Shoreline Buffer Zones for 
Stormwater Pollution Control. 
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Land Use Planning Techniques for Estuarine 
Shoreline Buffer Zone Establishment. 
W90-10634 5G 


Buffer Delineation Method for Coastal Wetlands 
in New Jersey. 
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BULKING SLUDGE 
Anoxic Selector for Filamentous Bulking Con- 
trol, BOD Removal, and Nitrification of Paper 
Mill Wastewater. 
W90-11046 5D 


Update on Bulking Agent Usage at Compost 
Facilities. 
W90-11132 5D 


Influence of a Particulate of a Particulate Sub- 
strate on Filamentous Bulking and Phosphorus 
Removal in Activated Sludge Systems. 

W90-11674 5D 


BUOYANT JETS 
Circulation and Mixing in a Stratified Reservoir. 
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CADDISFLIES 
Response of Hydropsychidae (Insecta: Trichop- 
tera) Larvae to Diflubenzuron. 
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CADMIUM 
Toxicity of Cadmium, Copper, and Mercury to 
Isolated Trout Hepatocytes. 
W90-10721 5C 


Involvement of Cortisol and Metallothionein- 
like Proteins in the Physiological Responses of 
Tilapia (Oreochromis mossambicus) to Sublethal 
Cadmium Stress. 

W90-10736 5C 


Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Effects of Acute and Chronic Expo- 
sures on the Cytosolic Distribution of Cadmium, 
Copper and Zinc. 

W90-10738 5C 


Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Biochemical Effects of Chronic Ex- 
posure. 

W90-10739 5C 


CADMIUM 


Copper, Zinc, Cadmium and Lead in Surface 
Waters of Lakes Erie and Ontario. 
W90-10855 5B 


Effects of Cadmium on a Microbial Food Chain, 
Chlamydomonas reinhardii and Tetrahymena 
vorax. 

W90-10862 5C 


Whole Lake Addition of Cadmium-109: Radio- 
tracer Accumulation in the Mussel Population in 
the First Season. 

W90-10863 5B 


Net Cadmium Flux in Hyalella azteca (Crusta- 
cea: Amphidpoda) Populations from Five Cen- 
tral Ontario Lakes. 

W90-10866 5B 


Effects of the Environmental Pollutants on 
Heme Oxygenase Activity and Cytochrome P- 
450 Content in Fish. 

W90-10872 SC 


Influence of Humic Acid on the Toxicity of 
Copper, Cadmium and Lead to the Unicellular 
Alga, Synechosystis aquatilis. 

W90-10883 5C 


Heavy Metals Regulate Physiological and Be- 
havioral Events by Modulating Ion Channels in 
Neuronal Membranes of Molluscs. 

W90-11209 5C 


Simultaneous Extraction Scheme: A Method to 
Characterise Metal Forms in Sewage Sludge. 
W90-11216 7B 


Changes in Toxicity of Cd and Its Accumulation 
in Girella and Goby with Their Growth. 
W90-11221 5C 


Superfund Record of Decision: Marathon Bat- 
tery, NY. 
W90-11332 5G 


Copper and Cadmium Effects on Potassium Ad- 
sorption and Buffering Capacity. 
W90-11566 5B 


Effect of Cadmium, Copper and Chromium(VI) 
on the Growth of Nile Water Algae. 


W90-11572 5C 


Biochemical Changes in Duck Weed After Cad- 
mium Treatment. Enhancement in Senescence. 
W90-11580 5C 


Removal of Substituted Phenols by a Photocata- 
lytic Oxidation Process with Cadmium Sulfide. 
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Evaluation of Antimony, Cadmium and Lead 
Levels in Vegetables, Drinking and Raw Water 
from Different Agricultural Areas. 

W90-11706 5B 


Thermodynamic Chemical Equilibria of Cadmi- 
um and Lead in the Aquatic System of the King 
Talal Reservoir (Jordan). 

W90-11745 SE 


Study of Interactions between Heavy Metals and 
Sewage Sludges: Determination of Stability 
Constants and Complexation Capacities of Com- 
plexes Formed with Cu and Cd. 

W90-11773 5D 


Continuous Flow Fermentation to Purify Waste 
Water by the Removal of Cadmium. 
W90-11875 5D 


Human Health Effects of Metals in Drinking 


Water: Relationship to Cultural Acidification. 
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Control of Cadmium Levels in Holopedium gib- 
berum (Crustacea, Cladocera) in Canadian 
Shield Lakes. 
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CADMIUM RADIOISOTOPES 
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Mountain Region of Australia. 

W90-10746 5B 


Observations of Methylmercury in Precipitation. 
W90-10847 5A 


CHEMOATTRACTION 
Reversal of Phenol and Naphthalene Effects on 
Ciliate Chemoattraction. 
W90-10871 5C 


CHESAPEAKE BAY 
Cost Effective and Educational Approach to 
Watershed Investigation and Management. 
W90-10614 5G 


Use of Marine Sanitation Devices on Maryland 
Waters of the Chesapeake Bay. 
W90-10651 SE 


Measuring the Benefits of Improvements in 
Water Quality: The Chesapeake Bay. 
W90-11829 5G 


Toxicity of Trace Metals to Acartia tonsa in the 
Elizabeth River and Southern Chesapeake Bay. 
W90-11932 5c 


CHICOD CREEK BASIN 
Ground-Water and Surface-Water Conditions in 
the Chicod Creek Basin, North Carolina, Before, 
During, and After Channel Modifications. 
W90-10617 4A 


CHILE 
Heavy Metal Concentration in Sediments from 
Tongoy and Herradura Bays, Coquimbo, Chile. 
W90-11758 5B 


CHIMNEY WEIRS 
Improved Inverted V-Notch or Chimney Weir. 
W90-11494 7B 


CHINA 
Geochemical Anomaly of Uranium 
Huanghe River Estuary. 
W90-10560 5B 


in the 


Water Temperature in Poyang Lake. 
W90-10707 2H 


Effect of Particle Size on Transition Metal Con- 
centrations in the Changjiang (Yangtze River) 
and the Huanghe (Yellow River), China. 

W90-10745 5B 
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CHINA 


Paleoenvironmental Implications of Magnetic 
Measurements on Sediment Core from Kunming 
Basin, Southwest China. 

W90-10792 2J 


System Model to Analyse Environmental Carry- 
ing Capacity for Managing Urban Growth of the 
Taipei Metropolitan Region. 

W90-11805 5G 


CHIRYURT RESERVOIR 
Combined Removal of Sediments from the Chir- 
yurt Reservoir. 
W90-10811 2J 


CHITIN 
Chitosan in Crab Shell Wastes Purifies Electro- 
plating Wastewater. 
W90-11213 5D 


CHLORAMINES 
Identification of Organic N-Chloramines In 
Vitro in Stomach Fluid from the Rat after 
Chlorination. 
W90-11714 5A 


CHLORELLA 
Chemical and Physical Aspects of Dissolved-Air 
Flotation for the Removal of Algae. 
W90-11815 5F 


CHLORIDES 
Content of Chloride, Nitrate, and Sulphate in 
Snow Samples Collected from the Snowy 
Mountain Region of Australia. 
W90-10746 5B 


Exchange Capacity and Adsorbed-Cation 
Charge as Affected by Chloride and Perchlo- 
rate. 

W90-11564 2G 


FIA Tubular Potentiometric Detectors Based on 
Homogeneous Crystalline Membranes. Their 
Use in the Determination of Chloride and Sul- 
fide Ions in Water. 

W90-11707 5A 


Deposition of Sulfate, Chloride and Sodium at 
Japanese Meteorological Observatories and on 
the Western North Pacific. 

W90-11749 SA 


Na/C!l Ratio in Rainwater and the Seasalt Chlo- 
ride Cycle. 
W90-11966 2K 


CHLORINATED HYDROCARBONS 
Seasonal Variations and Sex Related Differences 
of Organochlorines in Whelks (Buccinum unda- 
tum) from the German Bight. 
W90-10547 5B 


Interactions of Water Contaminants: I. Plasma 
Enzyme Activity and Response Surface Meth- 
odology Following Gavage Administration of 
CCI4 and CHCI3 or TCE Singly and in Combi- 
nation in the Rat. 

W90-10554 5C 


Critical Review of Selected Heavy Metal and 
Chlorinated Hydrocarbon Concentrations in the 
Marine Environment. 

W90-10699 5B 
Release of Halocarbons from an Industrial Estu- 
ary. 

W90-10776 5B 
Organochlorine Residues in Bird Species Col- 
lected Dead in Ontario 1972-1988. 

W90-10891 5B 


Chlorophenols in Soils. 
W90-10901 5B 


Petroleum and Chlorinated Hydrocarbon Analy- 
sis in Support of In Vitro Studies of Natural 


SU-22 


SUBJECT INDEX 


Anaerobic and Aerobic Microbial Degradation 
of Xenobiotics in Contaminated Groundwater 
and Soil. 

W90-11621 5B 


Soil and Groundwater Contamination by Low 
Boiling Chlorinated Hydrocarbons in Berlin: 
Formation of Metabolites and Their Analytical 
Determination. 

W90-11622 5B 


Organochlorine Contaminants in Duck Popula- 
tions of Walpole Island. 
W90-11659 5B 


Acute and Subacute Toxicity Studies on 2,3- 
Dichloropropionic Acid and Chlorinated Polya- 
crylamide in Rats. 

W90-11685 5C 


Ultrafiltration and Pyrolysis Gas Chromatogra- 
phy Mass Spectrometry of Chlorolignins in Pulp 
Mill Effluent. 

W90-11710 5A 


Identification of Organic N-Chloramines In 
Vitro in Stomach Fluid from the Rat after 
Chlorination. 

W90-11714 SA 


Interferences by Monochloramine and Organic 
Chloramines in Free Available Chlorine Meth- 
ods. 2. N,N-Diethyl-p-phenylenediamine. 

W90-11716 7B 


Photodegradation of 2- and 3-Chlorophenol in 
TiO2 Aqueous Suspensions. 
W90-11717 5D 


Relationship Between Bioavailability and Hy- 
drophobicity: Reduction Uptake of Organic 
Chemicals by Fish Due to the Sorption on Parti- 
cles. 

W90-11846 5B 


Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: I. Comparative Toxicity to Fresh- 
water Aquatic Organisms. 

W90-11849 SC 


Acute Toxicity of a Compiex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: II. Determination of Component 
Toxicity. 

W90-11850 sc 


Chlorinated Biphenyl Mineralization by Individ- 
ual Populations and Consortia of Freshwater 
Bacteria. 

W90-11910 5B 


CHLORINATION 
Microbiological and Trihalomethane Responses 
to Booster Chlorination. 
W90-10536 SF 


Scale Effect on Dispersion in Chlorine Contact 
Chambers. 
W90-10713 SF 


Evaluating Alternative Disinfectants for THM 
Control in Small Systems. 
W90-11505 5F 


Effects of Stirring on Residual Chlorine During 
Chlorination of Seawater Containing Ammonia 
Nitrogen. 

W90-11683 5B 


Treatment Changes at East Bay Municipal Utili- 
ty District to Control Disinfection By-Products. 
W90-11929 SF 


CHLORINE 
Hydraulic Modeling of Mixing in Wastewater 
Dechlorination Basin. 
W90-10766 5D 


Measurement of Molecular Weight Distributions 
of Organic Halide in Kraft Mill Waste Streams, 
Waste Solids and Pulp. 

W90-11218 5D 


KCI Potentiation of the Virucidal Effectiveness 
of Free Chlorine at pH 9.0. 
W90-11521 5F 


Interferences by Monochloramine and Organic 
Chloramines in Free Available Chlorine Meth- 
ods. 1. Amperometric Titration. 

W90-11715 7B 


CHLOROFORM 
Interactions of Water Contaminants: I. Plasma 
Enzyme Activity and Response Surface Meth- 
odology Following Gavage Administration of 
CCl4 and CHCI3 or TCE Singly and in Combi- 
nation in the Rat. 
W90-10554 3c 


Separation of Dissolved Organics from Water by 
Pervaporation. 
W90-11740 5F 


CHLOROPHENOLS 
Chlorophenols in Soils. 
W90-10901 5B 


CHLOROPHYLL 
Effect of Industrial Discharges on the Ecology 
of Phytoplankton Production in the River Per- 
iyar (India). 
W90-12005 5C 


CHLOROPHYTA 
Removal of Heavy Metals from Polluted Waters 
by Hydrodictyon reticulatum (Linn.) Lager- 
heim. 
W90-10869 5G 


Inter-Relations Between Biological and Physico- 
chemical Factors in a Database for a Shallow 
Estuarine System. 

W90-11200 2L 


Effect of Cadmium, Copper and Chromium(VI) 
on the Growth of Nile Water Algae. 
W90-11572 5C 


Modelling Ulva Coastal Mass Blooms with Ap- 
plications (La Modelisation des Marees Vertes’ 
Li Horales et ses Applications). 

W90-11732 5C 


CHLORPYRIFOS 
Resistance of Chlorpyrifos to Enhanced Biode- 
gradation in Soil. 
W90-10732 5B 


CHOCTAWHATCHEE RIVER 
Principal Vegetation Communities of the Choc- 
tawhatchee River Flood Plain, Northwest Flori- 


da. 
W90-10921 2H 


CHROMATOGRAPHY 
Environmental Applications of Ion Chromatog- 
raphy. 
W90-10559 5A 


Chromatographic and Mutagenic Analyses of 
1,2-Dichloropropane and 1,3-Dichloropropylene 
and Their Degradation Products. 

W90-10878 SA 


Ultrafiltration and Pyrolysis Gas Chromatogra- 
phy Mass Spectrometry of Chlorolignins in Pulp 
Mill Effluent. 

Ww90-11710 5A 


Comment on the Use of Colorimetric Determi- 
nations of Phenolic Compounds in Surface 
Water. 

W90-11750 5A 





Detection of Low-Weight Natural Organic Mol- 
ecules from Marine Interstitial Waters in Gel 
Chromatography. 

W90-11772 2K 


CHROMIUM 
Acute Toxicity and Toxic Interaction of Chro- 
mium and Nickel to Common Guppy Poecilia 
reticulata (Peters). 
W90-10882 5C 


Floc Foam Flotation of Chromium(VI) with 
Polyelectrolytes. 
W90-11450 5D 


Effect of Cadmium, Copper and Chromium(VI) 
on the Growth of Nile Water Algae. 
W90-11572 5C 


CHRONIC TOXICITY 
Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Effects of Acute and Chronic Expo- 
sures on the Cytosolic Distribution of Cadmium, 
Copper and Zinc. 
W90-10738 5C 


Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Biochemical Effects of Chronic Ex- 
posure. 

W90-10739 5C 


Quantitative Structure-Activity 
for Fish Early Life Stage Toxicity. 
W90-10740 5C 


Relationships 


Changes in Brain Monoamine Levels and Mono- 
amine Oxidase Activity in the Catfish, Clarias 
batrachus, During Chronic Treatments with 
Mercurials. 

W90-11839 5C 


Chronic Effects of Arsenic on American Red 
Crayfish, Procambarus clarkii, Exposed to 
Monosodium Methanearsonate (MSMA) Herbi- 
cide. 

W90-11841 5C 


CHRYSOPHYTA 
Checklist for Describing and Documenting 
Diatom and Chrysophyte Calibration Data Sets 
and Equations for Inferring Water Chemistry. 
W90-10797 7B 


CHUBB RIVER BASIN 
Ion-Content of Streams in the Cold R and 
Chubb R Watersheds; 1983-5. 
W90-11608 5B 


CHUBS 
Contaminant Residues in the Bloater (Coregonus 
hoyi) of Lake Michigan, 1969-1986. 
W90-11665 5B 


CILIATES 
Experimental Approach to the Role of Different 
Ecological Types of Protozoa in the Activated- 
Sludge System. 
W90-11702 5D 


CITROBACTER 
Use of Bioreactor Kinetics to Quantify the Ef- 
fects of Interfering Agents on Bioreactor Effi- 
ciency: ‘Proof of Principle’ Using Uranium-Ac- 
cumulating Citrobacter sp. in a Plug Flow Reac- 
tor. 
W90-10678 5D 


CIVIL ENGINEERING 
Harmonizing New Pump Station into Existing 
Systems. 
Ww90-11512 5D 


CLAMS 
Validation of Corbicula fluminea Growth Re- 
ductions Induced by Copper in Artificial 
Streams and River Systems. 
W90-10718 5C 


SUBJECT INDEX 


CLARIFICATION 
Upgrading of Solids Handling Equipment Re- 
duces Treatment Costs. 
W90-11114 5D 


High-Rate Clarification. 
W90-11511 SF 


CLARK FORK 
Water-Quality Data (October 1988 Through 
September 1989) and Statistical Summaries 
(March 1985 Through September 1989) for the 
Clark Fork and Selected Tributaries from Galen 
to Missoula, Montana. 
W90-11244 7e 


CLASSIFICATION 
Update of Federal Wetland Delineation Tech- 
niques. 
W90-10914 2H 


Development of Guidelines for Managing Flor- 
ida’s Forested Wetlands. 
W90-10963 6A 


Biomonitoring and Invertebrate Taxonomy. 
W90-11202 7B 


Federal Manual for Identifying and Delineating 
Jurisdictional Wetlands. 
W90-11278 2H 


Refining the Degree of Hazard Ranking Meth- 
odology for Illinois Industrial Waste Streams. 
W90-11280 5C 


CLAY LINERS 
Characterization of Flow Through a Clay Liner 
with Macro-Pore Cracks. 
W90-11371 5B 


CLAY MINERALS 
Preliminary Study on the Clay Minerals in Sedi- 
ments from Erhai Lake. 
W90-10710 2J 


Adsorption and Reactions of Selected Organic 
Molecules on Clay Mineral Surfaces. 
W90-10897 5B 


Adsorption of Heavy Metals by Silicon and Alu- 
minum Oxide Surfaces on Clay Minerals. 
W90-11562 2G 


CLAYS 
Adsorption and Reactions of Selected Organic 
Molecules on Clay Mineral Surfaces. 
W90-10897 5B 


Mechanisms of Osmotic Flow and Volume 
Change in Clay Soils. 
W90-11144 2G 


Thermal and Physical Properties of Candidate 
Buffer-Backfill Materials for a Nuclear Fuel 
Waste Disposal Vault. 

W90-11146 SE 


Ion Transport During Unsteady Water Flow in 
an Unsaturated Clay Soil. 
W90-11558 2G 


Precipitation of 78 PCB Congeners from Aque- 
ous Solutions by Clay. 
W90-11843 5B 


CLEAN WATER ACT 
Municipal Sewage Treatment Plant Sludge Man- 
agement. 
W90-11091 5D 


Economic Analysis of Sludge Disposal Alterna- 
tives. 
W90-11093 SE 


NPDES Permitting Process for Sludge Manage- 
ment. 
W90-11094 SE 


CLEANUP OPERATIONS 


Risk Assessment in Development of Municipal 
Sludge Incineration Regulations Under 405(d) of 
the Clean Water Act. 

W90-11098 5D 


CLEANUP 
Intercept Trench Technology for Remediating 
Waste Oil Contaminated Soil and Groundwater: 
A Case Study. 
W90-10972 5G 


Reclaiming Petroleum Contaminated Soil in Hot 
Mix Asphalt Facilities. 
W90-10975 5G 


Treatment of an Organically Contaminated Soil 
in Activated Sludge Sequencing Batch Reactors. 
W90-10982 5D 


Recent Trends in Environmental Legislation Af- 
fecting Industrial Property Transfers. 
W90-11057 5G 


Superfund Record of Decision: San Gabriel 
Valley (1, 2, and 4), CA. 
W90-11264 5G 


Soil Clean Up by In-situ Aeration. IV. Aniso- 
tropic Permeabilities. 
W90-11832 5G 


Genetic Engineering Approach to Toxic Waste 
Management: Case Study for Organophosphate 
Waste Treatment. 

W90-11833 5D 


Assessment of a Floatable Action Plan. 
W90-11970 5G 


CLEANUP OPERATIONS 
Selenium Method for Treatment of Lakes for 
Elevated Levels of Mercury in Fish. 
W90- 10868 5F 


In-situ Venting of Jet-Fuel-Contaminated Soil. 
W90-10966 5G 


Biological Treatment of Groundwater, Soils, 
and Soil Vapors Contaminated with Petroleum 
Hydrocarbons. 

W90-10967 5G 


Bioremediation of Former Manufactured Gas 
Plant Sites. 
W90-10970 5G 


Design and Implementation of a Risk-based Re- 
medial Action Program for Underground Tank 
Removal at a Dioxin-Contaminated Site. 

W90-10971 5G 


Quantitative Risk Assessment as a Decision Tool 
for Hazardous Waste Management. 
W90-10978 5G 


Superfund Record of Decision: Fike Chemical, 


wy. 
W90-11080 5G 


Cleaning of Love Canal Area Storm and Sani- 
tary Sewers. 

W90-11101 5G 
Superfund Record of Decision: Drake Chemical, 
PA. 

W90-11265 5G 
Superfund Record of Decision: Martin Marietta, 
OR. 

W90-11274 5G 
Superfund Record of Decision: Tucson Interna- 
tional Airport Area, AZ. 

W90-11275 5G 
Superfund Record of Decision: Marathon Bat- 


tery, NY. 
W90-11332 5G 





CLEANUP OPERATIONS 


Superfund Record of Decision: Indian Bend, 
AZ. 


W90-11335 5G 


Restoration of Sebasticook Lake. 
W90-11336 5G 


Annular Centrifugal Contactors as Rapid Oil- 
Water Separation Devices. 
W90-11342 5G 


Superfund Record of Decision: Republic Steel 
Quarry, OH. 
W90-11345 5G 


Superfund Record of Decision: Brewster Well 
Field, NY. 
W90-11346 5G 


Superfund Record of Decision: West Virginia 
Ordnance, WV. 
W90-11349 5G 


Superfund Record of Decision: Lorentz Barrel 
and Drum, CA. 
W90-11351 5G 


Superfund Record of Decision: Yaworski 
Lagoon, CT. 


W90-11358 5G 


Superfund Record of Decision: 
Wells, MA. 
W90-11359 5G 


Groveland 


Superfund Record of Decision: Koppers Texar- 
kana, TX. 
W90-11360 5G 


Oil Spill Clean-Up System Using Hot Water. 
W90-11546 5G 


CLIMATES 
Soil, Climate, and Soil Erosion Control: State of 
Knowledge. 
W90-11402 4D 


Patterns of the Isotopic Composition of Precipi- 
tation in Time and Space: Data from the Israeli 
Storm Water Collection Program. 

W90-11967 2B 


Disaster Alleviation in the United Kingdom and 
Overseas. 
W90-11977 2B 


CLIMATIC CHANGES 
Effect of Climatic Warming on the Southern 
Margins of the Native Range of Brook Trout, 
Salvelinus fontinalis. 
W90-10731 2A 


Paleoenvironmental Implications of Magnetic 
Measurements on Sediment Core from Kunming 
Basin, Southwest China. 

W90-10792 2J 


CLIMATOLOGY 
Caribbean Tropical Storm Activity over the 
Past Four Centuries. 
W90-10781 2B 


Convection and Rainfall over Mexico and Their 
Modulation by the Southern Oscillation. 
W90-10782 2B 


Influence of Climate Variability on Streamflow 
Variability: Implications in Streamflow Predic- 
tions and Forecasting. 

W90-11235 2E 


Climatology of Temperature and Precipitation 
Variability in the United States. 
W90-11350 2B 


Soil, Climate, and Soil Erosion Control: State of 


Knowledge. 
W90-11402 4D 
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SUBJECT INDEX 


Mean Seasonal and Spatial Variability in Gauge- 
Corrected, Global Precipitation. 
W90-11443 2B 


Deterministic Signals in Precipitation Records 
from the American Corn Belt. 
W90-11444 2B 


Use of Simple Daily Atmospheric Circulation 
Types for the Interpretation of Precipitation 
Composition at a Site (Eskdale Muir) in Scot- 
land, 1978-1984. 

W90-11783 2B 


Forecasting Sahel Rainfall--An Update. 
W90-11975 2B 


CLOGGING 
Clogging-Front Behaviour in Dual-Medium Fil- 
ters. 
W90-11931 SF 


CLOUD CHEMISTRY 
Temporal and Vertical Distribution of Acidity 
and Ionic Composition in Clouds: Comparison 
Between Modeling Results and Observations. 
W90-10801 5B 


Photolysis of Fe (III)-Hydroxy Complexes as 
Sources of OH Radicals in Clouds, Fog and 
Rain. 

W90-11784 5B 


CLOUD LIQUID WATER 
Freezing Nucleation Rates of Dilute Solution 
Droplets Measured Between -30 C and -40 C in 
Laboratory Simulations of Natural Clouds. 
W90-10798 2B 


Effects of van der Waals Attractions on Cloud 
Droplet Growth by Coalescence. 
W90-10799 2B 


CLOUD PHYSICS 
Effects of van der Waals Attractions on Cloud 
Droplet Growth by Coalescence. 
W90-10799 2B 


CLOUDS 
Model Simulations of Rainout and Washout 
from a Warm Stratiform Cloud. 
W90-10556 2B 


Measurements of Cloud Water Deposition on 
Vegetation Using a Lysimeter and a Flux Gradi- 
ent Technique. 

W90-11968 2B 


CLUSTER ANALYSIS 
Regionalization of Flood Data Using Probability 
Distributions and Their Parameters. 
W90-11249 7C 


COAGULATION 
Removal of Color from Distillery Wastewater. 
W90-11052 5D 


Iron (III) Coagulation of Humic Substances Ex- 
tracted from Surface Waters: Effect of pH and 
Humic Substances Concentration (Coagulation 
par Fe(III) de Substances Humiques Extraites 
d’Eaux de Surface: Effet du pH et de la Concen- 
tration en Substances Humiques). 

W90-11677 SF 


Removal Efficiency of Anionic and Nonionic 
Surfactants from Chemical Wastewater by a 
Treatment Plant Using Activated Carbon Ad- 
sorption and Coagulation Precipitation Process- 


es. 
W90-11770 5D 


COAL GASIFICATION 
Heavy Metals in Coal Carbonization 
Wastewater and Their Complexation: Some Ob- 
servations. 
W90-11573 5B 


COAL MINES 
Relative Source Contributions of Sediment in a 
Surface Coal Mined Basin of Maryland. 
W90-11154 5B 


Premining Prediction of Acid Drainage Poten- 
tial for Surface Coal Mines in Northern West 
Virginia. 

W90-11252 5B 


COAL MINING EFFECTS 
Relative Source Contributions of Sediment in a 
Surface Coal Mined Basin of Maryland. 
W90-11154 5B 


COAL WASTES 
Heavy Metals in Coal Carbonization 
Wastewater and Their Complexation: Some Ob- 
servations. 
W90-11573 5B 


COASTAL AQUIFERS 
Development of Anisotropy in Sandy Coastal 
Aquifers. 
W90-10619 2F 


Three-Dimensional Flow Model for Analysis of 
Remediation Efforts at a Polluted Coastal Aqui- 
fer. 

W90-10629 2F 


Management 
Aquifers. 
W90-10638 4B 


of Depleted Coastal Zone 


Groundwater Quality Protection in Critical 
Coastal Areas: Long Island and Cape Cod. 
W90-10648 5G 


Extent and Trend of Nitrate Contamination in 
Region III: The Coastal Plain and Piedmont 
Province. 

W90-11063 5B 


Hydrogeology of the Canal Creek Area, Aber- 
deen Proving Ground Maryland. 
W90-11224 2F 


Rates of Microbial Metabolism in Deep Coastal 
Plain Aquifers. 
W90-11526 2F 


COASTAL ENVIRONMENT 
Coastal and Marine Environmental Stress in the 
St. Vincent Grenadines. 
W90-11819 4C 


COASTAL LAGOONS 
Degradation and Restoration of the Puck Bay 
(A Projekt). 
W90-11906 5G 


COASTAL MARSHES 
Fish Reproductive Utilization of Coastal 
Marshes of Lake Ontario near Toronto. 
W90-11661 2H 


COASTAL PLAINS 
Ground-Water Use in the Coastal Plain of Mary- 
land 1900-1980. 
W90-11240 6D 


Aquifers in Cretaceous Rocks of the Central 
Coastal Plain of North Carolina. 
W90-11247 2F 


Water Chemistry of Carolina Bays: A Regional 
Survey. 
W90-11529 2H 


COASTAL WATERS 
Biogeochemical Investigations in the Coastal 
Zone of the Island of Curious (Seyshell Islands) 
(Russian). 
W90-10563 2L 





Coastal Water Resources. 
W90-10584 


New River Shore Protection Study. 
W90-10585 


Changing Methods for Coastal Flood Hazard 
Assessments for the National Flood Insurance 
Program. 

W90-10586 6F 


Use of Hindcast Wave Data for Estimates of 
Longshore Sediment Transport. 
W90-10587 2 


Upwelling Near Coastal Structures. 
W90-10588 2L 


Sensitivity of Estuarine Systems. 
W90-10589 2L 


Use of SWRRB Computer Model for the Na- 
tional Coastal Pollutant Discharge Inventory. 
W90-10590 TA 


Cartographic Modeling of Nonpoint Pollutant 
Surfaces for a Coastal Drainage Area. 
W90-10591 7C 


Trends in the Water Quality of an Urban Estu- 
ary: Hackensack Meadowlands, New Jersey. 
W90-10592 5G 


Historical Trends in Nutrient Loading to the 
Neuse River Estuary, NC. 
W90-10593 2L 


Modulation of Nitrogen Loading Impacts 
Within an Estuary. 
W90-10594 5C 


Determination of Dissolved Monomeric Alumi- 
num Concentrations in Coastal North Carolina 
Rivers. 

W90-10595 5A 


Fluoride Toxicity to Saltwater Organisms. 
W90-10596 5C 


Evaluation of the Impacts of Dead-End Canals 
and Impoundments on an Estuarine Ecosystem. 
W90-10597 


Larval Striped Bass and the Food Chain: Cause 
for Concern. 
W90-10598 6G 


Water Quality in Disused Docks: Their Potential 
for Recreational and Commercial Fisheries. 
W90-10599 8I 


National Wetlands Inventory in North Carolina. 
W90-10600 71C 


Elimination of Isolated and Limited-Flow Wet- 
lands in North Carolina. 
W90-10601 4C 


Wetland Buffer Areas for Treatment of Pumped 
Agricultural Drainage Water. 
W90-10602 5G 


Spreadsheet Simulation of the Hydrology of Im- 
pounded Salt Marshes. 
W90-10603 2L 


Sewage Nutrient Removal by North Carolina 
Swamp Systems. 
W90- 10604 5D 


Effects of Pretreatment of Highway Runoff on 
Quality of Wetland Bed Sediments. 
W90-10605 5G 


Aeration Method Investigations in a Red Man- 
grove Dominated Mosquito Control Impound- 
ment. 

W90-10606 5G 


SUBJECT INDEX 


Hydrology of Two Stormwater Infiltration 
Ponds on the North Carolina Barrier Islands. 
W90-10607 4A 


Modeling Seepage from Stormwater Infiltration 
Ponds. 
W90-10608 4A 


Performance of Urban Wet Detention Ponds. 
W90-10609 5G 


Delineation of Shoreline Buffer Zones for 
Stormwater Pollution Control. 
W90-10610 5G 


Stormwater Master Planning in Urban Coastal 
Areas: The Virginia Beach Master Plan. 
W90-10611 6A 


Urban Stormwater Retrofit Assessment and 
Planning Method. 
W90-10612 6A 


Hudson River Pollution: Comparing Point and 
Nonpoint Source Emissions of Hazardous 
Chemicals. 

W90-10613 5B 


Cost Effective and Educational Approach to 
Watershed Investigation and Management. 
W90-10614 5G 


Using Geographic Information Systems to Pre- 
dict the Trophic State of Lakes. 
W90-10615 7C 


Coupled Three-Dimensional Ground-Water 
Flow and Lake-Stage Model of Northern Palm 
Beach County, Florida. 

W90-10616 2F 


Ground-Water and Surface-Water Conditions in 
the Chicod Creek Basin, North Carolina, Before, 
During, and After Channel Modifications. 

W90-10617 4A 


Freshwater Supply Potential of the Atlantic In- 
tracoastal Waterway Near Myrtle Beach, South 
Carolina. 

W90-10618 4B 


Development of Anisotropy in Sandy Coastal 
Aquifers. 
W90-10619 2F 


Water Balance Modeling and Safe Yield Estima- 
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cation Process in Shallow Coastal Waters--Ex- 
periments in Microbiology and Nutrient Bal- 
ance, (Der Einfluss von Schadstoffen auf den 
Denitrifikationsprozess in flachen Kustengewas- 
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Protozoan Colpidium campylum (Stokes). 

W90-11161 5C 


SUBJECT INDEX 


Use of EDTA for Chelating Toxic Metals Inhib- 
iting BOD Measurements. 
W90-11183 5D 


Investigations of the Impact of Effluent from the 
Ok Tedi Copper Mine on the Fisheries Resource 
in the Fly River, Papua New Guinea. 

W90-11205 5C 


Heavy Metals Regulate Physiological and Be- 
havioral Events by Modulating Ion Channels in 
Neuronal Membranes of Molluscs. 

W90-11209 5C 


Simultaneous Extraction Scheme: A Method to 
Characterise Metal Forms in Sewage Sludge. 
W90-11216 7B 


Copper and Cadmium Effects on Potassium Ad- 
sorption and Buffering Capacity. 
W90-11566 5B 


Effect of Cadmium, Copper and Chromium(V1) 
on the Growth of Nile Water Algae. 
W90-11572 sx 


Seasonal Changes in Whole Brain Amine Levels 
of White Sucker Exposed to Elevated Levels of 
Copper and Zinc. 

W90-11607 5A 


Response of Phytoplankton to Copper Treat- 
ment with Reference to Species Sensitivity. 
W90-11703 se 


Study of Interactions between Heavy Metals and 
Sewage Sludges: Determination of Stability 
Constants and Complexation Capacities of Com- 
plexes Formed with Cu and Cd. 

W90-11773 5D 


Toxicity of Trace Metals to Acartia tonsa in the 
Elizabeth River and Southern Chesapeake Bay. 
W90-11932 5C 


CORALS 
Red Sea Corals as Biomonitors of Trace Metal 
Pollution. 
W90-11199 5A 


CORIOLIS FORCE 
Formation and Fate of a River Plume: A Nu- 
merical Model. 
W90-11445 2E 


CORN 
Aerobic Treatment of Maize-Processing 
Wastewater in a 50-Liter Rotating Biological 
Reactor. 
W90-11592 5D 


Responses of Relative Growth Rate, Water Re- 
lations and Solute Accumulation to Increasing 
Water Deficits in Maize. 

W90-11600 3F 


CORROSION 
Galvanic Corrosion of Lead Solder in Copper 
Pipework. 
W90-10534 5B 


COST ALLOCATION 
Post Tax Reform Approaches to Wastewater 
Privatization. 
W90-11142 5D 


COST ANALYSIS 
Superfund Record of Decision: Drake Chemical, 
PA. 
W90-11265 5G 


Superfund Record of Decision: Martin Marietta, 


W90-11274 5G 


Applying Partial Irrigation in Pakistan. 
W90-11491 3F 


CROP YIELD 


Capability and Cost of Treatment Technologies 
for Small Systems. 
W90-11502 5F 


Slow Sand Filtration: Design, Operation, and 
Maintenance. 
W90-11503 SF 


Evaluating Alternative Disinfectants for THM 
Control in Small Systems. 
W90-11505 SF 


COST-BENEFIT ANALYSIS 
Measuring the Benefits of Improvements in 
Water Quality: The Chesapeake Bay. 
W90-11829 5G 


Ecosystem Management in Estuaries: Costs and 
Benefits. 
W90-11904 5G 


COTTON 
Infiltration Rate as Affected by an Alfalfa and 
No-Till Cotton Cropping System. 
W90-10831 2G 


CRABS 
Influence of Salinity in the Toxicity of Phospha- 
midon to the Estuarine Crab, Scylla serrata 
(Forskal). 
W90-10886 5C 


Effect of Pesticides on Succinate and Lactate 
Dehydrogenase Activities in the Freshwater 
Field Crab, Oziotelphusa senex senex (Fabri- 
cius). 

W90-11173 5C 


CRAYFISH 
Arsenic Uptake and Depuration by Red Cray- 
fish, Procambarus clarkii, Exposed to Various 
Concentrations of Monosodium Methanearson- 
ate (MSMA) Herbicide. 
W90-11840 5B 


Chronic Effects of Arsenic on American Red 
Crayfish, Procambarus clarkii, Exposed to 
Monosodium Methanearsonate (MSMA) Herbi- 
cide. 

W90-11841 5 


CROP DAMAGE 
Crystal Occurrence and Wax Disruption on Leaf 
Surfaces of Cabbage Treated with Simulated 
Acid Rain. 
W90-11602 SC 


CROP PRODUCTION 
Land Quality, Irrigation Development, and 
Cropping Patterns in the Northern High Plains. 
W90-10705 3F 


Soil Variables and Interactions Affecting Predic- 
tion of Crop Yield Pattern. 
W90-10830 2G 


Monitoring Soil Erosion’s Impact on Crop Pro- 
ductivity. 
W90-11315 4D 


CROP YIELD 
Soil Variables and Interactions Affecting Predic- 
tion of Crop Yield Pattern. 
W90-10830 2G 


Monitoring Soil Erosion’s Impact on Crop Pro- 
ductivity. 
W90-11315 4D 


Fate of Urea-N in Floodwater: II. Influence on 
N Use Efficiency and Grain Yield Response of 
Rice. 

W90-11631 5B 


Plant Productivity and Heavy Metal Contamina- 
tion. 
W90-11689 SE 





CROPLAND 


CROPLAND 
Swampbuster Provision: An A Priori Evaluation 
of Effectiveness. 
W90-10959 6E 


First Look at the 1987 National Resources In- 
ventory. 
W90-11149 5 


CRUSTACEANS 
Species Richness of Calanoid Copepods, Clado- 
cerans and Other Branchiopods in Carolina Bay 
Temporary Ponds. 
W90-11584 2H 


Appearance of Invertebrates in Slow Sand Fil- 
ters and Reservoirs of the Zurich Water Supply. 
W90-11817 5F 


Inter- and Intraspecific Variation in Sensitivity 
to Toxins: The Effects of Acidity and Zinc on 
the Freshwater Crustaceans Asellus Aquaticus 
(L.) and Gammarus Pulex (L). 

W90-12000 a 


CUBA 
Heavy Metals in Sediments Around a Sewage 
Outfall at Havana, Cuba. 
W90-11764 5B 


Oxidation Channel: A Method for Domestic 
Sewage Treatment in Cuba. 
W90-11769 5D 


CULTIVATED LANDS 
Hedonic Study of the Effects of Erosion Control 
and Drainage on Farmland Values. 
W90-10703 6B 


CULTURING TECHNIQUES 
Dip Slide Technique--A Rapid Methodology for 
Performance Evaluation of Wastewater Treat- 
ment System. 
W90-11942 5D 


CYANIDE 
Background Concentrations of Metals and Cya- 
nide in Lower Michigan Soils. 
W90-10969 5B 


Evaluation of Noncyanide Metal Strippers. 
W90-11030 5G 


Cyanide Control in Petroleum Refineries. 
W90-11039 5G 


CYANOBACTERIA 
Factors Possibly Affecting Dominance of Mi- 
crocystis Species. 
W90-11629 2H 


CYANOPHYTA 
Inter-Relations Between Biological and Physico- 
chemical Factors in a Database for a Shallow 
Estuarine System. 
W90-11200 2L 


Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguta Lake in Southeastern Nigeria. 
W90-11701 2H 


NH4 Rhythm of Cyanobacteria in Eutrophic 
Shallow Waters and in Laboratory Cultures. 
W90-11895 2H 


CYCLING NUTRIENTS 
Comparison of Phosphorus Immobilization in 
Sediments of Freshwater and Coastal Marine 
Systems. 
W90-10572 5B 


Phosphorus Sources for Phytoplankton and Bac- 


teria in Lake Michigan. 
W90-11865 2H 
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Stable Carbon Isotope Analysis of Nucleic 
Acids to Trace Sources of Dissolved Substrates 
Used by Estuarine Bacteria. 

W90-11909 2L 


CYCLOTELLA 
Chemical and Physical Aspects of Dissolved-Air 
Flotation for the Removal of Algae. 
W90-11815 5F 


CYPRESS SWAMPS 
Wetlands and Stormwater Management: A Case 
Study of Lake Munson. Part II: Impacts on 
Sediment and Water Quality. 
W90-10933 5G 


CYTOCHROMES 
Effects of the Environmental Pollutants on 
Heme Oxygenase Activity and Cytochrome P- 
450 Content in Fish. 
W90-10872 5C 


Experimental and Environmental Induction of 
Cytochrome P450E in Fish from Bermuda 
Waters. 

W90-11550 5A 


CYTOLOGY 
Identification of Contaminant-Induced Cellular 
and Subcellular Lesions in the Liver of Flounder 
(Platichthys flesus L.) Caught at Differently Pol- 
luted Estuaries. 
W90-10737 sc 


DAIRY INDUSTRY 
Impact of Intensive Dairy Farming Activities on 
River Quality: The Eastern Cleddau Catchment 
Study. 
W90-10541 4C 


Batch Reactor Treatment of Dairy Wastewaters: 
A Case History. 
W90-11053 5D 


Thermophilic Methane Production from Dairy 
Cattle Waste. 
W90-11179 5D 


DAM CONSTRUCTION 
State of the Hydraulic Structures in the Zone of 
Influence of the Spitak Earthquake. 
W90-10809 8A 


Underground Works at the Bekhme Scheme. 
W90-11456 8A 


Ita Project Will Augment Brazil’s Power Supply 
in the Southeast. 
W90-11461 8A 


Design and Construction of the Chiew Larn 
Penstock System. 
W90-11542 8A 


Design and Progress of the Lakhwar-Vyasi 
Project. 
W90-11543 8A 


Palasari: Bali’s First Large Dam. 
W90-11544 8A 


DAM DESIGN 
Extreme Flood Assessment. 
W90-11976 2E 


DAM EFFECTS 
Evaluation of the Benthic Resource Value of 
Impounded and Non-Impounded Tidal Creeks in 
Virginia, USA. 
W90-11639 6G 


Euhydrophytes of Egyptian Nubia. 
W90-11778 6G 


DAM FOUNDATIONS 
Hydrological Regime of the Foundation of the 
Charvak Dam after Ten Years of Operation. 
W90-11799 8B 


DAM STABILITY 
Dam Failure and Flood Mapping: An Analysis 
Assisted by Computer (Rupture de Barrage et 
Cartographie des Inondations, Une Analyse As- 
sistee par Ordinateur). 
W90-10715 8A 


DAMS 
Dam Failure and Flood Mapping: An Analysis 
Assisted by Computer (Rupture de Barrage et 
Cartographie des Inondations, Une Analyse As- 
sistee par Ordinateur). 
W90-10715 8A 


Damming the Vakhsh River Channel at the Site 
of the Rogun Hydroelectric Station. 
W90-11792 8A 


DAPHNIA 
Some Fundamental Relationships Between 
Metal Toxicity in Freshwater, Physico-chemical 
Properties and Background Levels. 
W90-10861 5C 


Bioavailability of Benzo(a)pyrene and Dehy- 
droabietic Acid from a Few Lake Waters Con- 
taining Varying Dissolved Organic Carbon Con- 
centrations to Daphnia magna. 

W90-11836 5B 


DATA ACQUISITION 
Sequential Precipitation Sampling Apparatus. 
W90-10551 7B 


Details of Colliding Thunderstorm Outflows as 
Observed by Doppler Lidar. 
W90-10800 2B 


Spodosol Variability and Assessment of Re- 
sponse to Acidic Deposition. 
W90-10833 5B 


National Status and Trends Study: Estimating 
Wetland Resources in the 1980's. 
W90-10915 7B 


Water Quality Assessment Programs in Australia 
Deciding What to Measure, and How and 
Where to Use Bioindicators. 

W90-11195 TA 


Benthic Macroinvertebrates in Biological Sur- 
veillance: Monte Carlo Significance Tests on 
Functional Groups’ Responses to Environmental 
Gradients. 

W90-11201 7B 


Soil Erosion by Wind and Water: Problems and 
Prospects. 
W90-11307 2J 


Laboratory and Field Plots for Soil Erosion 
Studies. 
W90-11308 4D 


Measuring Sediment Yield From River Basins. 
W90-11309 2J 


NIWR Interlaboratory Comparison Study No. 
87/A: Determination of Soap, Oil and Grease 
and NIWR Interlaboratory Comparison Study 
No. 87/B: Determination of Various Anions by 
Ion Chromatography - Evaluation of Results. 
W90-11347 5A 


Application of Rock-Fracture Models and Field- 
Saturated Hydraulic Conductivity Measure- 
ments to an Image Analysis Study of Fractures 
in a Glacial Till Unit of Southern Alberta. 

W90-11372 2F 


Methods for Measuring Soil Erosion: Some Re- 
sults from Subtropical and Tropical Queensland. 
W90-11399 2J 





Effective Design for Small Flood-Irrigated Field 
Plots. 
Ww90-11571 3F 


Acquisition and Analysis of Groundwater/Aqui- 
fer Samples: Current Technology and the Trade 
Off Between Quality Assurance and Practical 
Considerations. 

W90-11709 7B 


Determination of the Temperature Component 
of Movements of an Arch Dam from Geodetic 
Measurements. 

W90-11795 8A 


Microprocessor-Based Diagnostic Device for 
Protecting the Generator-Transformer Unit 
from a Single-Phase Ground Fault. 

W90-11800 8C 


Method for the Separation of Zooplankton in 
High Eutrophic Water Bodies. 
W90-11890 2H 


DATA ANALYSIS 
Functional Sensitivity Analysis of Four Methods 
to Generate Soil Hydraulic Functions. 
W90-11569 2G 


DATA COLLECTIONS 
Using Geographic Information Systems to Pre- 
dict the Trophic State of Lakes. 
W90-10615 7C 


National Wetlands Inventory - The First Ten 
Years. 
W90-10913 1C 


Development of Wetlands Mapping Procedures 
for Forest Planning in Southeast Alaska. 
W90-10917 TA 


First Look at the 1987 National Resources In- 
ventory. 
W90-11149 71C 


Use of Australian Cladocerans to Generate Life- 
Cycle Toxicity Data. 
W90-11208 SA 


Water Resources Data for Hawaii and Other 
Pacific Areas, Water Year 1988, Volume 2. 
W90-11232 71C 


Water Resources Data for New Hampshire and 
Vermont, Water Year 1988. 
W90-11233 71C 


Water Resources Data for Florida, Water Year 
1989, Volume 1B: Northeast Florida - Ground 
Water. 

W90-11234 7C 


Streamflow Characteristics of Small Tributaries 
of Rock Creek, Milk River Basin, Montana, Base 
Period Water Years 1983-87. 

W90-11258 2E 


Management Alternatives Report on the Diag- 
nostic Feasibility Study for Medicine Lake. Hen- 
nepin County, Minnesota. 

W90-11269 5G 


Environmental Trends. 
W90-11277 5G 


DATA INTERPRETATION 
Use of Hindcast Wave Data for Estimates of 
Longshore Sediment Transport. 
W90-10587 2J 


Spreadsheet Simulation of the Hydrology of Im- 
pounded Salt Marshes. 
W90-10603 2L 


Water Balance Modeling and Safe Yield Estima- 
tion for Ground Water Management - 1. Meth- 
odology. 

W90-10620 2F 


SUBJECT INDEX 


Weighted Multicollinearity in Logistic Regres- 
sion: Diagnostics and Biased Estimation Tech- 
niques with an Example from Lake Acidifica- 
tion. 

W90-10726 7C 


Rapid Assessment of Coastal Zone Management 
Requirements: A Case-Study from the Arabian 
Gulf. 

W90-10744 6A 


Caribbean Tropical Storm Activity over the 
Past Four Centuries. 
W90-10781 2B 


Modeling Flow and Mixing in Sedimentation 
Tanks. 
W90-10786 5D 


Magnetic Susceptibility in Sediment Records of 
Lake Adran, Eastern Sweden: Correlation 
Among Cores and Interpretation. 

W90-10794 2J 


Development of Wetlands Mapping Procedures 
for Forest Planning in Southeast Alaska. 
W90-10917 TA 


USEPA Method Study 36, SW-846 Methods 
8270/3510, GC/MS Method for Semivolatile 
Organics: Capillary Column Technique; Separa- 
tory Funnel Liquid-Liquid Extraction. 

W90-11065 5A 


Field Evaluation of the Quality of Effluent from 
Confined Dredged Material Disposal Areas: 
Supplemental Study--Houston Ship Channel. 

W90-11073 5B 


Use of Australian Cladocerans to Generate Life- 
Cycle Toxicity Data. 
W90-11208 5A 


Refining the Degree of Hazard Ranking Meth- 
odology for Illinois Industrial Waste Streams. 
W90-11280 5C 


Climatology of Temperature and Precipitation 
Variability in the United States. 
W90-11350 2B 


Relationship Between In-Lake Sulfate Concen- 
tration and Estimate of Atmospheric Sulfur 
Deposition for Subregions of the Eastern Lake 
Survey. 

W90-11352 5B 


Use of Digital Elevation Models for Flood 
Hazard Mapping. 
W90-11428 71C 


Mean Seasonal and Spatial Variability in Gauge- 
Corrected, Global Precipitation. 
W90-11443 2B 


Deterministic Signal: in Precipitation Records 
from the Americar. Corn Belt. 
W90-11444 2B 


Potential Future Effects of Current Levels of 
Sulfur Deposition on Stream Chemistry in the 
Southern Blue Ridge Mountains, U.S. 

W90-11574 5B 


Theoretical Distribution of Silicate in an Urban 
Sewage Outfall, Correlation with Experimental 
Data. 

W90-11613 5E 


Comparison of Numerical Schemes for the Ad- 
vection-Dispersion Equation (Evaluation de 
Schemas Numeriques pour la Modelisation de 
lAdvection-Dispersion). 

W90-11730 71C 


Long-term Changes of Seagrass Meadows in 
Botany Bay, Australia. 
W90-11779 2L 


DEBRIS FLOW 


Use of Simple Daily Atmospheric Circulation 
Types for the Interpretation of Precipitation 
Composition at a Site (Eskdale Muir) in Scot- 
land, 1978-1984. 

W90-11783 2B 


Probing the Acid Deposition System with a 
Semi-Empirical Model: The Role of Oxidant 
Limitation. 

W90-11786 5B 


Determination of the Temperature Component 
of Movements of an Arch Dam from Geodetic 
Measurements. 

W90-11795 8A 


Mapping Surface Energy Balance Components 
by Combining Landsat Thematic Mapper and 
Ground-Based Meteorological Data. 

W90-11811 71C 


Use of Linear Orthogonal Contrasts in Analysis 
of Environmental Data. 
W90-11854 7C 


Radar Signal Interpretation in Warm Season 
Rainstorms. 
W90-11985 2B 


DATA QUALITY CONTROL 
Data Errors in Sludge and Groundwater Quality 
Analyses--Causes and Controls. 
W90-11102 7C 


International Standardization in Water Quality. 
W90-11813 5G 


DATA STORAGE AND RETRIEVAL 
Integrated Software Package for Flood Damage 
Analysis. 
W90-11077 7C 


DATABASES 
River Flow Simulation: Research and Develop- 
ments. 
W90-10540 71C 


Using Geographic Information Systems to Pre- 
dict the Trophic State of Lakes. 
W90-10615 71C 


National Wetlands Inventory - The First Ten 
Years. 
W90-10913 Te 


First Look at the 1987 National Resources In- 
ventory. 
W90-11149 7C 


Refining the Degree of Hazard Ranking Meth- 
odology for Illinois Industrial Waste Streams. 
W90-11280 5C 


DATING 
Re-evaluation of Antevs’ New England Varve 
Chronology and New Radiocarbon Dates of 
Sediments from Glacial Lake Hitchcock. 
W90-11978 2J 


DEAD SEA 
Photosensitized Oxidation of Bromide in Dead 
Sea Water. 
W90-10804 2K 


DEBRIS FLOW 
Simulation of Debris Flows Using the HY- 
DRAUX Model. 
W90-10667 2E 


Role of Bedrock Ground Water in the Initiation 
of Debris Flows and Sustained Post-Flow 
Stream Discharge. 

W90-11427 2J 


Initial Establishment of Riparian Vegetation 


After Disturbances by Debris Flows in Oregon. 
W90-11585 2J 
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DECISION MAKING 


DECISION MAKING 
Defining the Total Economic Value of a Natural 
Environment: The Case of Masonboro Island. 
W90-10645 6B 


Quantitative Risk Assessment as a Decision Tool 
for Hazardous Waste Management. 
W90-10978 5G 


Problems and Strategies in Management of 
Communal Irrigation Systems: The Experience 
in Joint Decision-Making by Farmers and Agen- 
cies. 

W90-11305 3F 


DECOMPOSING ORGANIC MATTER 
Low Meolecular Fatty Acids in the Marine Sedi- 
ments of Eutrophic Coastal Regions. 
W90-11223 5B 


Methanogenesis in Different Parts of a Brackish 
Water Ecosystem. 
W90-11899 2L 


DECOMPOSITION 
Decomposition Patterns of Surface Leaf Litter 
of Six Plant Species Along a Chihuahuan Desert 
Watershed. 
W90-11586 2H 


DECONTAMINATION 
Assessing the Effectiveness of Depuration of 
Polluted Clams and Mussels Using the Microtox 
Bioassay. 
W90-10888 5G 


Reclaiming Petroleum Contaminated Soil in Hot 
Mix Asphalt Facilities. 
W90-10975 5G 


Cleaning of Love Canal Area Storm and Sani- 
tary Sewers. 
W90-11101 5G 


Decontamination Technologies for Release from 
Bioprocessing Facilities. Part I. Introduction. 
Part II. Decontamination of Wastewater. 

W90-11634 5D 


DEFICIT IRRIGATION 
Deficit Irrigation: I. Analytical Framework. 
W90-11496 3F 


Deficit Irrigation: II. Observations in Columbia 
Basin. 
W90-11497 3F 


DEGRADATION 

Accelerated Degradation of Carbofuran in 
Standing Water from Carbofuran-Retreated 
Azolla Plots. 

W90-10783 5B 


Volatilization of Pesticides from Soil. 
W90-10900 5B 


Diffusion Models Applied to Channel Degrada- 
tion. 
W90-11462 2J 


Environmental Photochemistry of the Herbicide 
Bromoxynil in Aqueous Solution Containing 
Soil Fulvic Acids. 

W90-11619 5B 


Photodegradation of 2- and 3-Chlorophenol in 
TiO2 Aqueous Suspensions. 
W90-11717 5D 


DEGRADATION PRODUCTS 
Toxicity of Fenitrothion Degradation Products 
to Medaka (Oryzias latipes). 
W90-10875 5C 


Aqueous Solubilities and Transformations of Te- 
trahalogenated Benzenes and Effects of Aquatic 
Fulvic Acids. 

W90-10880 5B 
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SUBJECT INDEX 


DEHALOGENATION 
Dehalogenation of Pesticides by Anaerobic 
Microorganisms in Soils and Groundwater: A 
Review. 
W90-10899 5B 


Biodehalogenation: Oxidative and Reductive 
Metabolism of 1,1,2,-Trichloroethane by Pseu- 
domonas putida - Biogeneration of Vinyl Chlo- 
ride. 

W90-11845 5B 


DEHYDROABIETIC ACID 
Bioavailability of Benzo(a)pyrene and Dehy- 
droabietic Acid from a Few Lake Waters Con- 
taining Varying Dissolved Organic Carbon Con- 
centrations to Daphnia magna. 
W90-11836 5B 


DELAWARE 
Extent and Trend of Nitrate Contamination in 
Region III: The Coastal Plain and Piedmont 
Province. 
W90-11063 5B 


DELTAS 
Larval Striped Bass and the Food Chain: Cause 
for Concern. 
W90-10598 6G 


DEMINERALIZATION 
Demineralization and Utilization of Hydrolyzed 
Sewage Sludge. 
Ww90-11111 5D 


DENITRIFICATION 
Denitrification in Sediments from the Hyporheic 
Zone Adjacent to a Small Forested Stream. 
W90-10725 2K 


Fungi in Denitrification Unit Biocenosis. 
W90-11673 5D 


Total Dissolved Inorganic Nitrogen Removal 
With Two Coupled Autotrophic Nitrification 
and Denitrification Processes--Laboratory Stud- 
ies, (Couplage de Procedes Biologiques Auto- 
trophes Nitrifiants et Denitrifiants pour l’Elimin- 
ation Totale de l’Azote Mineral--Etudes de La- 
boratoire). 

W90-11814 5D 


Denitrification in Sediments of North Rugian 
Estuaries, Preliminary Communication. 
W90-11901 2L 


Influence of Pollution Factors on the Denitrifi- 
cation Process in Shallow Coastal Waters--Ex- 
periments in Microbiology and Nutrient Bal- 
ance, (Der Einfluss von Schadstoffen auf den 
Denitrifikationsprozess in flachen Kustengewas- 
sern--Untersuchungen zur Mikrobiologie und 
Stoffbilanz). 

W90-11902 > 


DENMARK 
Principles for the Danish Biomonitoring Pro- 
gramme. 
W90-10684 SA 


DENSADEG 
Use of High-Rate Combined Reactor/Clarifier/ 
Thickener for the Treatment of Industrial 
Wastewaters. 
W90-11020 5E 


DENSITY CURRENTS 
Mathematical Modeling of Plunging Reservoir 
Flows. 
W90-11465 8B 


Two-layer Analysis of a Plunging Density Cur- 
rent in a Diverging Horizontal Channel. 
W90-11467 8B 


Assessing the Effect of Longitudinal Density 
Gradient on Estuarine Hydrodynamics. 
W90-11986 2L 


DEPOSITION 
Preliminary Study on the Clay Minerals in Sedi- 
ments from Erhai Lake. 
W90-10710 2J 


Biogeochemistry of Barium and Strontium in a 
Softwater Lake. 
W90-10854 5B 


Dynamics of Particulate Trace Metals in the 
Lakes of Kejimkujik National Park, Nova 
Scotia, Canada. 

W90-10857 5B 


Actualistic Model of Mud Deposition and Dia- 
genesis for the Western Baltic Sea. 
W90-11880 2L 


Measurements of Cloud Water Deposition on 
Vegetation Using a Lysimeter and a Flux Gradi- 
ent Technique. 

W90-11968 2B 


Sulfur Deposition onto European Forests: 
Throughfall Data and Model Estimates. 
W90-11969 5B 


DEPURATION 
Assessing the Effectiveness of Depuration of 
Polluted Clams and Mussels Using the Microtox 
Bioassay. 
W90-10888 5G 


Arsenic Uptake and Depuration by Red Cray- 
fish, Procambarus clarkii, Exposed to Various 
Concentrations of Monosodium Methanearson- 
ate (MSMA) Herbicide. 

W90-11840 5B 


DESALINATION 
Performance of RO Membranes in Correlation 
with Membrane Structure, Transport Mecha- 
nisms of Matter and Module Design (Fouling). 
State of the Art. 
W90-10574 3A 


RO for Improved Products in the Food and 
Chemical Industries and Water Treatment. 
W90-10575 3A 


Factors Affecting Flux in Membrane Distilla- 
tion. 
W90-10582 3A 


Domestic Water Conservation Potential in Saudi 
Arabia. 
W90-11820 3D 


DESERTS 
Decomposition Patterns of Surface Leaf Litter 
of Six Plant Species Along a Chihuahuan Desert 
Watershed. 
W90-11586 2H 


DESIGN CRITERIA 
State of the Hydraulic Structures in the Zone of 
Influence of the Spitak Earthquake. 
W90-10809 8A 


Ecological Aspects of Environmental Protection 
in Designing Reservoirs. 
W90-10810 6G 


In-Vessel Composting: Process Selection; 
Design, Construction and Start-up--City of 
Schenectady, New York. 

W90-11126 SE 


DESIGN FLOW 
Design Stzcam Flows Based on Harmonic 
Means. 
W90-10789 5G 


DESIGN STANDARDS 
Evaluation of Landfill-Liner Designs. 
W90-10759 





Investigation of the Deformability of a Real 
Link of the Precast Concrete-Encased Steel Pen- 
stock of the Zagorsk Pumped Siorage Station. 
W90-10814 8F 


Disaster Alleviation in the United Kingdom and 
Overseas. 
W90-11977 2B 


DETENTION PONDS 
Performance of Urban Wet Detention Ponds. 
W90-10609 5G 


DETERGENTS 
Nonionic Detergents as Tracers of Ground 
Water Pollution Caused by Municipal Sewage. 
W90-10751 5B 


NTA and Lead Speciation in Natural Water 
Conditions. 
W90-11676 5B 


Carbohydrate Metabolism Changes in Fish Fin- 
gerlings and Yearlings Exposed to Linear Alkyl 
Benzene Sulphonate. 

W90-11867 5C 


Behavior of NTA and EDTA in Biological 
Wastewater Treatment. 
W90-11997 5B 


DETRITUS 
Woody Debris, Channel Features, and Macroin- 
vertebrates of Streams with Logged and Undis- 
turbed Riparian Timber in Northeastern Oregon, 
U.S.A. 
W90-10728 4C 


Coarse Woody Debris and Channel Morphology 
Interactions for Undisturbed Streams in South- 
east Alaska, U.S.A. 

W90-11435 2E 


DETROIT 
Harmonizing New Pump Station into Existing 
Systems. 
W90-11512 5D 


DEVELOPING COUNTRIES 
Public Intervention in Farmer-Managed Irriga- 
tion Systems. 
W90-11289 3F 


Technological and Institutional Innovation in Ir- 
rigation. 
W90-11414 3F 


Irrigation Developments and Issues in EMENA 
Countries. 
W90-11415 3F 


Adaptation of Modern Irrigation Methods to 
Research Priorities of Developing Countries. 
W90-11419 3F 


Slow Sand Filtration: Design, Operation, and 
Maintenance. 
W90-11503 5F 


DEWATERING 
Dewatering Dissolved-Air-Flotation Skimmings 
Using Thermal Enhancement. 
W90-11008 5D 


Optimization of Sludge Conditioning for Re- 
cessed Chamber Filter Press Performance. 
W90-11019 SE 


High Density Solids from Acid Wastewater 
Treatment. 
W90-11032 SE 


Wastewater Sludge Characteristics in Relation 
to Potential Dewatering Technologies--A Case 
Study. 

W90-11944 5D 
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DIAGENESIS 
Quantitative Method for Determination of Trace 
Metal Concentrations in Sedimentary Pyrite. 
W90-10802 2K 


Nickel Diagenesis and Partitioning in Lake Sedi- 
ments. 
W90- 10844 5B 


Hydrology of Meteoric Diagenesis: Residence 
Time of Meteoric Ground Water in Island 
Fresh-Water Lenses with Application to Arago- 
nite-Calcite Stabilization Rate in Bermuda. 

W90-11439 2F 


Active Circulation of Saline Ground Waters in 
Carbonate Platforms: Evidence from the Great 
Bahama Bank. 

W90-11440 2F 


Geochemical Imprint of Meteoric Diagenesis in 
Holocene Ooid Sands, Schooner Cays, Bahamas: 
Correlation of Calcite Cement Geochemistry 
with Extant Groundwaters. 

W90-11855 2F 


Actualistic Model of Mud Deposition and Dia- 
genesis for the Western Baltic Sea. 
W90-11880 2L 


DIATOMS 
Fixation of Dissolved Silicate and Sedimentation 
of Biogenic Silicate in the Lower River Rhine 
During Diatom Blooms. 
W90-10567 5C 


Spatial Pattern of Recent Sediment and Diatom 
Accumulation in a Small, Monomictic, Eutro- 
phic Lake. 

W90-10795 2J 


Checklist for Describing and Documenting 
Diatom and Chrysophyte Calibration Data Sets 
and Equations for Inferring Water Chemistry. 
W90-10797 7B 


Differential Response of Marine Diatoms to 
Trace Metals. 
W90-10881 5 


Relationship Between Serum GOT of Cyprinus 
carpio and Biotic Index of Diatom in the Diag- 
nosis of Water Quality. 

W90-10884 SA 


Nutrient Spatial Heterogeneity: Effects on Com- 
munity Structure, Physiognomy, and Diversity 
of Stream Algae. 

W90-11192 2H 


Influence of Light Intensity and Photoadapta- 
tion on the Toxicity of PCB to a Marine 
Diatom. 

W90-11852 3€ 


Nutrients (P, N, Si) and Growth Conditions for 
Diatoms and Oscillatoria spp. in Lakes of South- 
Eastern Norway. 

W90-11864 2H 


DICHLOROETHYLENE 
Degradation of Trichloroethylene and Trans- 
1,2-Dichloroethylene by a Methanotrophic Con- 
sortia in a Trickle-Type Bioreactor. 
W90-11339 5D 


DIFFUSION 
Prediction of Stream Volatilization Coefficients. 
W90-10772 5B 


Modeling Soluble Chemical Transfer to Runoff 
with Rainfall Impact as a Diffusion Process. 
W90-10819 5B 


Solute Transport in a Fractured Laboratory 
Core: Experimental Results and Interpretation 
Using the Matrix Diffusion Model. 

W90-11382 2F 


DISCHARGE HYDROGRAPHS 


Diffusion Models Applied to Channel Degrada- 
tion. 
W90-11462 2J 


DIFFUSION COEFFICIENT 
Diffusion of Sorbed Solutes in Gas and Liquid 
Phases of Low-Moisture Soils. 
W90-10822 5B 


DIFFUSIVITY 
Combining Laboratory and Field Measurements 
to Define the Hydraulic Properties of Soil. 
W90-10817 2G 


DIFLUBENZURON 
Response of Hydropsychidae (Insecta: Trichop- 
tera) Larvae to Diflubenzuron. 
W90-11756 5C 


DIGITAL MAP DATA 
Use of Digital Elevation Models for Flood 
Hazard Mapping. 
W90-11428 71C 


DINOFLAGELLATES 
Occurrence of a Dinoflagellate Bloom Associat- 
ed with an Influx of Low Salinity Water at 
Galveston, Texas, and Coincident Mortalities of 
Demersal Fish and Benthic Invertebrates. 
W90-10681 2L 


DIOXINS 
Polychlorinated Dibenzo-p-Dioxins (PCDDs) 
and Polychlorinated Dibenzofurans (PCDFs) in 
Sediments and Fish in Hamburg Harbor (Po- 
lychlorierte Dibenzo-p-Dioxine (PCDDs) und 
Polychlorierte Dibenzofurane (PCDFs) in Sedi- 
menten und Fischen aus dem Hamburger 
Hafen). 
W90-10545 5B 


Bioaccumulation of Some Polychlorinated Di- 
benzo-p-Dioxins and Octachlorodibenzofuran in 
the Guppy (Poecilia reticulata). 

W90-10553 5B 


Comparison of Polychlorinated Dibenzodioxin 
Levels with Hepatic Mixed-Function Oxidase 
Induction in Great Blue Heron. 

W90-11856 5C 


Concentration of TCDD in Fish and the Poten- 
tial for Human Exposure. 
W90-11878 5B 


DIP SLIDE TECHNIQUE 
Dip Slide Technique--A Rapid Methodology for 
Performance Evaluation of Wastewater Treat- 
ment System. 
W90-11942 5D 


DISASTERS 
Disaster Alleviation in the United Kingdom and 
Overseas. 
W90-11977 2B 


DISCHARGE HYDROGRAPHS 
Application of the BRANCH Model to Deter- 
mine Flow in the Alabama River. 
W90-10655 2E 


Application of the BRANCH and LTM Models 
to the Coosa River, Alabama. 
W90-10656 2E 


One-Dimensional Flow Modeling of the St. 
Johns River at Jacksonville, Florida. 
W90-10657 2E 


Flow Model of Saginaw River Near Saginaw, 
Michigan. 
W90-10658 2E 


Effect of Naturally Varying Discharge Rates on 
the Species Richness of Lotic Midges. 
W90-11861 2H 
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DISINFECTION 
Flavoring Agents and Disinfection of Water. 
W90-10774 SF 


Pasteurization of Anaerobic Digester Feed for 
Enhanced Pathogen Destruction. 
W90-11099 5D 


Lime Disinfection of Wastewater Sludges. 
W90-11112 5D 


Evaluating Alternative Disinfectants for THM 
Control in Small Systems. 
W90-11505 SF 


KC! Potentiation of the Virucidal Effectiveness 
of Free Chlorine at pH 9.0. 
W90-11521 5F 


Chemical Changes in Sludge Stabilization. 
W90-11690 5D 


Survival of Legionella pneumophila Within 
Cysts of Acanthamoeba polyphaga Following 
Chlorine Exposure. 

W90-11941 5B 


DISPERSION 
Scale Effect on Dispersion in Chlorine Contact 
Chambers. 
W90-10713 SF 


Modeling DO Conditions in Streams with Dis- 
persion. 
W90-10771 5A 


Odor Abatement for a Sludge Composting Facil- 
ity through Dispersion Enhancement. 
W90-11134 5D 


Solute Transport in a Fractured Laboratory 
Core: Experimental Results and Interpretation 
Using the Matrix Diffusion Model. 

W90-11382 2F 


Dispersion in an Open Channel with a Step in 
the Cross-Section. 
W90-11483 2E 


Lagrangian-Eulerian Method with Zoomable 
Hidden Fine-Mesh Approach to Solving Advec- 
tion-Dispersion Equations. 

W90-11642 5B 


One-Dimensional Solute Transport in Porous 
Media with Partial Well-to-Well Recirculation: 
Application to Field Experiments. 

W90-11647 5B 


DISPERSION COEFFICIENT 
Transport in Heterogeneous Porous Formations: 
Spatial Moments, Ergodicity, and Effective Dis- 
persion. 
W90-11655 5B 


DISSOLUTION REACTIONS 
Coordination Chemistry of Weathering: Kinetics 
of the Surface-Controlled Dissolution of Oxide 
Minerals. 
W90-11449 2K 


DISSOLVED-AIR FLOTATION 
Chemical and Physical Aspects of Dissolved-Air 
Flotation for the Removal of Algae. 
W90-11815 SF 


DISSOLVED ORGANIC CARBON 
Fate of Natural and Anthropogenic Dissolved 
Organic Carbon in the Macrotidal Elorn Estuary 
(France). 
W90-10805 5B 


Bacterioplankton Growth on Fractions of Dis- 
solved Organic Carbon of Different Molecular 
Weights from Humic and Clear Waters. 

W90-11523 2H 


Effects of Reservoir-Dam, Urban, Industrial, 
and Sewage Treatment Run-Off on the Presence 
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of Oxygen and Organic Compounds in the Bow 
River. 
W90-11577 5B 


Bioavailability of Benzo(a)pyrene and Dehy- 
droabietic Acid from a Few Lake Waters Con- 
taining Varying Dissolved Organic Carbon Con- 
centrations to Daphnia magna. 

W90-11836 5B 


Adsorption of Dissolved Organic Carbon 
(DOC) on Glass Fibre Filters During Particulate 
Organic Carbon (POC) Determinations. 

W90-12001 5A 


DISSOLVED OXYGEN 
Modeling DO Conditions in Streams with Dis- 
persion. 
W90-10771 5A 


Dissolved-Oxygen Concentrations in a Central 
Florida Wetlands Stream. 
W90-10926 2H 


Effects of Temperature, pH and D.O. Concen- 
tration on Settleability of Activated Sludge. 
W90-11215 5D 


Estimation of Whole Pond Resriration Rate. 
W90-11533 2H 


Effects of Reservoir-Dam, Urban, Industrial, 
and Sewage Treatment Run-Off on the Presence 
of Oxygen and Organic Compounds in the Bow 
River. 

W90-11577 5B 


Dissolved Oxygen and Methane in Water by a 
GC Headspace Equilibration Technique. 
W90-11610 5A 


Deep Lakes Water Quality Modelling: Thermal 
and Biogeochemical Model of Lake Bourget 
(France) (Modelisation de la Qualite des Eaux 
des Lacs Profonds: Modele Thermique et Bio- 
geochimique du Lac du Bourget). 

W90-11731 5B 


Effect of Maximum Turbidity Zone on the Vari- 
ations of Dissolved Oxygen Concentration: Ex- 
ample of the Estuary of the Loire (Influence du 
Bouchon Vaseux sur la Variations des Concen- 
trations en Oxygen Dissous Cas de |’Estuaire de 
la Loire). 

W90-11735 2L 


Variations of some Chemical Criteria in the Un- 
terwarnow, an Estuary of the Western Baltic 
Sea in 1977-1986. 

W90-11882 5B 


DISTILLATION 
Factors Affecting Flux in Membrane Distilla- 
tion. 
W90-10582 3A 


DISTRIBUTION PATTERNS 
Recent Trends in Precipitation 
Canada. 

W90-11425 2B 


in Eastern 


Environmental and Physiological Factors Influ- 
encing the Natural Distribution of Evergreen 
and Deciduous Ericaceous Shrubs on Northeast 
and Southwest Facing Slopes of the Southern 
Appalachian Mountains: II. Water Relations. 

W90-11583 21 


Metal Distribution in Sediments of the Baltic 
Sea. 
W90-11881 5B 


DISTRICT OF COLUMBIA 
Water Intrusion in Underground Structures. 
W90-11066 


Sludge Incineration Project for Blue Plains 
Wastewater Treatment Plant. 
W90-11107 5D 


DIURNAL DISTRIBUTION 
Diel Migration and Microhabitat Distribution of 
a Benthic Stream Assemblage. 
W90-11535 2E 


DIURNAL VARIATION 
Soil Tillage Impact on the Diurnal Redox-Po- 
tential Cycle. 
W90-10832 2G 


Pore Water Pressure Variations Causing Slide 
Velocities and Accelerations Observed in a Sea- 
sonally Active Landslide. 

W90-11430 2F 


Spatio-Temporal Distribution of an Allochthon- 
ous Bacterial Population (Thermotolerant Coli- 
forms) in a Marine Coastal Ecosystem (Thau 
Pond, France) (Distribution Spatio-Temporelle 
d’une Population Bacterienne Allochtone (Colli- 
formes Thermotolerants) dans un Ecosysteme 
Marin Cotier (Bassin de Thau, France)). 

W90-11789 2H 


DOCKS 
Water Quality in Disused Docks: Their Potential 
for Recreational and Commercial Fisheries. 
W90-10599 81 


DOMESTIC WASTES 
Oxidation Channel: A Method for Domestic 
Sewage Treatment in Cuba. 
W90-11769 5D 


DOSE-RESPONSE RELATIONSHIPS 
Acute and Subacute Toxicity Studies on 2,3- 
Dichloropropionic Acid and Chlorinated Polya- 
crylamide in Rats. 
W90-11685 5C 


DRAINAGE 
Hedonic Study of the Effects of Erosion Control 
and Drainage on Farmland Values. 
W90-10703 6B 


Estimates of Natural Soil-Drainage Volumes in 
South Dakota. 
W90-11965 2G 


DRAINAGE CANALS 
Use of Water Control Stuctures in Drainage 
Channels to Restore Lost Wetland Values. 
W90-10943 8A 


Conflicts over Flood Control and Wetland Pres- 
ervation in the Taylor Slough and Eastern Pan- 
handle Basins of Everglades National Park. 

W90-10954 4A 


DRAINAGE DITCHES 
Community of Young Fish in Drainage Ditches 
in Southwestern Ontario. 
W90-11531 2H 


DRAINAGE EFFECTS 
Wetland Vegetation Changes Resulting from 
Drainage of South Florida Flatwoods. 
W90-10949 6G 


Effect of Subsurface Drainage on Runoff Losses. 
of Atrazine and Metolachlor in Southern Louisi- 
ana. 

W90-11842 5B 


Effects on Water Chemistry after Drainage of a 
Bog for Forestry. 
W90-11939 2H 


DRAINAGE WATER 
Impacts of Irrigation Drainwater on Wetlands. 
W90-10924 6G 


DRAINS 
Optimum Location of Drains in Concrete Dams. 
W90-10788 8B 





DRAKE CHEMICAL SITE 
Superfund Record of Decision: Drake Chemical, 
PA. 
W90-11265 5G 


DRAWDOWN 
Drawdowns for Constant-Discharge One-Di- 
mensional Leaky Aquifer. 
W90-11500 2F 


DREDGING 
Proceedings of the National Workshop on Meth- 
ods to Minimize Dredging Impacts on Sea Tur- 
tles. 
W90-10668 6G 


Overview of the Endangered Species Act of 
1973, as Amended, and Its Application to En- 
dangered Species/Dredging Conflicts in Port 
Canaveral, Florida. 

W90-10669 6E 


Implementation of the Endangered Species Act, 
Canaveral Navigation Channel Dredging, A 
Case History. 

W90-10670 6G 


Sea Turtles of the King’s Bay Area and the 
Endangered Species Observer Program Associ- 
ated with Construction Dredging of the St. 
Mary’s Entrance Ship Channel. 

W90-10671 6G 


Canaveral Harbor Entrance Channel Operation- 
al Measures to Protect Sea Turtles. 
W90-10672 6G 


Hydraulic Cutterhead Pipeline Dredging. 
W90-10673 8C 


Hopper Dredge. 
W90-10674 8C 


Current Sea Turtle Surveys at Cape Canaveral 
Ship Channel. 
W90-10676 7B 


Combined Removal of Sediments from the Chir- 
yurt Reservoir. 
W90-10811 2J 


Wetland Creation in a River Valley Disturbed 
by Dredge Boat Mining. 
'W90-10940 4C 


Field Evaluation of the Quality of Effluent from 
Confined Dredged Material Disposal Areas: 
Supplemental Study--Houston Ship Channel. 

W90-11073 5B 


Beneficial Uses of Dredged Material. 
W90-11316 SE 


Overview of Beneficial Uses of Berms. 
W90-11317 SE 


Low Wave Energy Stabilization of Shorelines. 
W90-11318 


Stabilization and Development of Marsh Lands. 
W90-11319 5G 


Environmental Considerations in Using Beach 
Nourishment for Dredged Material Placement. 
W90-11320 6G 


Environmental Assessment of Dredged Material 
Disposal on Grazing Lands at East Matagorda 
Bay, Texas. 

W90-11321 6G 


Use of Dredged Material Islands by Colonial 
Nesting Waterbirds in the Northern Gulf Coast. 
W90-11322 6G 


Beneficial Uses of Dredged Material Within the 
New Orleans District. 
W90-11323 5E 


Using New Work and Maintenance Material for 
Marsh Creation in the Galveston District. 
W90-11324 SE 


Overview of Dredge Material Management in 
the Vicksburg District. 
W90-11325 5E 


Dredged Material Disposal: What is in the 
Future. 
W90-11326 SE 


Development and Operations of the Contain- 
ment Area Aquaculture Program (CAAP) Dem- 
onstration Shrimp Farm. 

W90-11327 5E 


Thin-Layer Placement of Dredged Material: A 
Method for Reduced Environmental Impact. 
W90-11328 5G 


Dredging Research Program. 
W90-11329 6G 


Corps/EPA Field Verification Program (FVP). 
W90-11330 5C 


New Federal Regulations on Dredging. 
W90-11331 6E 


DREDGING WASTES 

Long-Term Management Strategy for Dredged 
Material Disposal for the Naval Weapons Sta- 
tion, Yorktown, Yorktown, Virginia; Naval 
Supply Center, Cheatham Annex, Williamsburg, 
Virginia; and Naval Amphibious Base, Little 
Creek, Norfolk, Virginia. Phase I: Evaluation of 
Existing Management Options and Data. 

W90-11072 SE 


Beneficial Uses of Dredged Material. 
W90-11316 5E 


DRIFTING SNOW 
Radar Study of the Snowfall in South-West 
Cornwall on 12 January 1987. 
W90-11953 2C 


DRILLING 
Effects of Installation of Piezometers and Wells 
on Groundwater Characteristics and Measure- 
ments. 
W90-11145 2F 


Drilling in the Year 2000. 
W90-11604 8A 


DRINKING WATER 
Galvanic Corrosion of Lead Solder in Copper 
Pipework. 
W90-10534 5B 


Absorption and Retention of Aluminum from 
Drinking Water: 1. Effect of Citric and Ascorbic 
Acids on Aluminum Tissue Levels in Rabbits. 
W90-10555 5B 


Presence of Bacterial Virus in Groundwater and 
Treated Drinking Water. 
W90-10755 5B 


Drinking Water Program Certification: Recipro- 
cal Agreements. 
W90-11089 5G 


Occurrence of Synthetic Organic Chemicals in 
Drinking Water, Food, and Air. 
W90-11271 5B 


Removal of Uranium from Drinking Water by 
Conventional Treatment Methods. 
W90-11273 5F 


Protozoan Sources of Spontaneous Coliform Oc- 
currence in Chlorinated Drinking Water. 
W90-11344 5B 


DROUGHT 


Acidification and Aluminium--Contamination of 
Drinking Water. 
W90-11406 5B 


Nitrates and Drinking Water. 
W90-11407 5B 


Toxicological Aspects of Pesticides in Natural 
Waters. 
W90-11413 5C 


KCI Potentiation of the Virucidal Effectiveness 
of Free Chlorine at pH 9.0. 
Ww90-11521 SF 


DPP Determination of Trace Level of As(III) 
and Total Inorganic Arsenic in Drinking Waters. 
W90-11617 5A 


Iron (IIT) Coagulation of Humic Substances Ex- 
tracted from Surface Waters: Effect of pH and 
Humic Substances Concentration (Coagulation 
par Fe(III) de Substances Humiques Extraites 
d’Eaux de Surface: Effet du pH et de la Concen- 
tration en Substances Humiques). 

W90-11677 5F 


Evaluation of Antimony, Cadmium and Lead 
Levels in Vegetables, Drinking and Raw Water 
from Different Agricultural Areas. 

W90-11706 5B 


Ozone--Chloramines and Activated Carbon to 
Control Disinfection By-Products. 
W90-11816 5F 


Appearance of Invertebrates in Slow Sand Fil- 
ters and Reservoirs of the Zurich Water Supply. 
W90-11817 5F 


Human Health Effects of Metals in Drinking 
Water: Relationship to Cultural Acidification. 
W90-11920 


Assessment of the Water-Supply Situation in 
ECOWAS Countries and the Policy Implica- 
tions. 

W90-11928 6D 


Continuous Liquid-Liquid Extraction for the 
Preparation of Chlorinated Water Samples for 
the Ames Bioassay. 

W90-11994 5A 


Dihaloacetonitriles in Dutch Drinking Waters. 
W90-12006 5F 


DRIP IRRIGATION 
Equipping Your Irrigation System. 
W90-10701 3F 


Technological and Institutional Innovation in Ir- 
rigation. 

W90-11414 3F 

DROUGHT 

Zoobenthic Variability Associated with a Flood 
and Drought in the Hawkesbury Estuary, New 
South Wales: Some Consequences for Environ- 
mental Monitoring. 

W90-11197 2L 


Evaluation and Development of Water Re- 
sources Management Strategies for Drought/ 
Emergency Conditions. 

W90-11255 6D 


Deterministic Signals in Precipitation Records 
from the American Corn Belt. 
W90-11444 2B 


Effects of Drought on Streamflow Characteris- 
tics. 

W90-11490 2E 
Potential Evapotranspiration and the Likelihood 


of Future Drought. 
W90-11807 2D 
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DROUGHT EFFECTS 
Some Biological Implications of Reduced Fresh 
Water Inflow into Eastern Cape Estuaries: A 
Preliminary Assessment. 
W90-10698 2L 


Zoobenthic Variability Associated with a Flood 
and Drought in the Hawkesbury Estuary, New 
South Wales: Some Consequences for Environ- 
mental Monitoring. 

W90-11197 2L 


Effects of Drought on Streamflow Characteris- 
tics. 
W90-11490 2E 


Effects of CaCl2 and ABA on Changes in H202 
Metabolism in Two Jute Species Under Water 
Deficit Stress. 

W90-11599 3F 


DUCKS 
Effects of Sewage Sludge on the Immune De- 
fenses of Mallards. 
W90-10779 5C 


Organochlorine Contaminants in Duck Popula- 
tions of Walpole Island. 
W90-11659 5B 


Effects of Arsenate on Growth and Physiology 
in Mallard Ducklings. 
W90-11853 5C 


DUCKWEED 
Literature Review on Duckweed Toxicity Test- 


ing. 
W90-10780 SA 


Biochemical Changes in Duck Weed After Cad- 
mium Treatment. Enhancement in Senescence. 
W90-11580 5C 


New Method for Determining Effluent Toxicity 
Using Duckweed (Lemna minor). 
W90-11851 SA 


DYE INDUSTRY WASTES 
Fate and Effect of Azo Dye on an Anaerobic- 
Aerobic System. 
W90-10997 5D 


DYES 
Quantitative Structure-Activity 
for Fish Early Life Stage Toxicity. 
W90-10740 5C 


Relationships 


Three-Resistance Transport Model for Dye Ad- 
sorption onto Bagasse Pith. 
W90-10764 5D 


DYSTROPHY 
Mediators of Microbiologic Origin and Eutroph- 
ication Phenomena. 
W90-10550 5C 


EARTHQUAKES 
State of Hydropower Installations in Armenia 
After the Spitak Earthquake. 
W90- 10808 8C 


State of the Hydraulic Structures in the Zone of 
Influence of the Spitak Earthquake. 
W90-10809 8A 


Reservoir Induced Seismicity Near Heron and 
El Vado Reservoirs, Northern New Mexico. 
W90-11426 6G 


EAST CLEDDAU RIVER BASIN 
Impact of Intensive Dairy Farming Activities on 
River Quality: The Eastern Cleddau Catchment 
Study. 
W90-10541 4C 


EAST LAKE WAUSHACUM 
East Lake Waushacum Diagnostic/Feasibility 
Study, April 1980-March 1981. 
W90-11069 5G 
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EASTPOINTE LAKE 
Coupled Three-Dimensional Ground-Water 
Flow and Lake-Stage Model of Northern Palm 
Beach County, Florida. 
W90-10616 2F 


ECOLOGICAL DISTRIBUTION 
Trace Metals in a Littoral Foodweb: Concentra- 
tions in Organisms, Sediment and Water. 
W90-10867 5B 


Benthic Macroinvertebrates in Biological Sur- 
veillance: Monte Carlo Significance Tests on 
Functional Groups’ Responses to Environmental 
Gradients. 

W90-11201 7B 


ECOLOGICAL EFFECTS 
Evaluation of the Impacts of Dead-End Canals 
and Impoundments on an Estuarine Ecosystem. 
W90-10597 6G 


Larval Striped Bass and the Food Chain: Cause 
for Concern. 
W90-10598 6G 


Elimination of Isolated and Limited-Flow Wet- 
lands in North Carolina. 
W90-10601 4C 


Effect of Copper on the Interaction Between the 
Predator Didinium nasutum and Its Prey Para- 
mecium caudatum. 

W90-10727 5C 


Woody Debris, Channel Features, and Macroin- 
vertebrates of Streams with Logged and Undis- 
turbed Riparian Timber in Northeastern Oregon, 
U.S.A. 

W90-10728 4C 


Experimental Perturbations of Whole Lakes as 
Tests of Hypotheses Concerning Ecosystem 
Structure and Function. 

W90-10733 5C 


Ecological Aspects of Environmental Protection 
in Designing Reservoirs. 
W90-10810 6G 


Plant Community Structure in Disturbed and 
Undisturbed Forested Wetlands. 
W90-10922 2H 


Wetland Vegetation Changes Resulting from 
Drainage of South Florida Flatwoods. 
W90-10949 6G 


Mechanisms of Water Quality Improvement in 
Weiland Treatment Systems. 
W90-10957 5D 


Biomonitoring and Environmental Management. 
W90-11194 


Zoobenthic Variability Associated with a Flood 
and Drought in the Hawkesbury Estuary, New 
South Wales: Some Consequences for Environ- 
mental Monitoring. 

W90-11197 2L 


Sewage and the Biota on Seashores: Assessment 
of Impact in Relation to Natural Variability. 
W90-11198 5C 


Corps/EPA Field Verification Program (FVP). 
W90-11330 5C 


Analysis of Macrobenthic and Meiobenthic 
Community Structure in Relation to Pollution 
and Disturbance in Hamilton Harbour, Bermu- 
da. 

W90-11554 5C 


Comparisons of Dominance Curves. 
W90-11555 5C 


Attached Filamentous Algae of Northern Lake 
Superior: Field Ecology and Biomonitoring Po- 
tential during 1983. 

W90-11668 5C 


Impact of Organic Enrichment on the Benthic 
Macroinvertebrate Communities of a Lowland 
River. 

W90-11680 5C 


Fish-farm Effluents in Rivers: I. Effects on Bac- 
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Characterization of Flow Through a Clay Liner 
with Macro-Pore Cracks. 
W90-11371 5B 
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FLOW CHARACTERISTICS 
Combining Laboratory and Field Measurements 
to Define the Hydraulic Properties of Soil. 
W90-10817 2G 


Classification and Mixing of Two-dimensional 
Buoyant Surface Discharges. 
W90-11979 8B 


FLOW CONTROL 
Development of Low-Discharge Baffle-Sluice 
Modules. 
W90-11499 3F 


FLOW DISCHARGE 
Indexing Gas Transfer in Self-Aerated Flows. 
W90-10765 5G 


Criterion of Stability of a Uniform Laminar 
Flow in Pipes. 
W90-10816 8B 


Drawdowns for Constant-Discharge One-Di- 
mensional Leaky Aquifer. 
W90-11500 2F 


Effect of Naturally Varying Discharge Rates on 
the Species Richness of Lotic Midges. 
W90-11861 2H 


FLOW EQUATIONS 
Multiphase Flows in Porous Media. 
W90-11285 2F 
Quasilinear Approximation for Unsaturated 
Porous Media Flow. 
W90-11650 2G 


Classification and Mixing of Two-dimensional 
Buoyant Surface Discharges. 
W90-11979 8B 


Self-Excited Vibrations of Vertical-Lift Gates. 
W90-11980 8C 


PAB (Parabolic and Backwater) an Uncondi- 
tionally Stable Flood Routing Scheme Particu- 
larly Suited for Real Time Forecasting and Con- 
trol. 

W90-11981 4A 


Unsteady Flow to a Non-Penetrating Large Di- 
ameter Well in Extensive Aquifers. 
W90-11982 2F 


FLOW INJECTION ANALYSIS 
FIA Tubular Potentiometric Detectors Based on 
Homogeneous Crystalline Membranes. Their 
Use in the Determination of Chloride and Sul- 
fide Ions in Water. 
W90-11707 5A 


FLOW MEASUREMENT 
Evaluation of Streamflow-Gaging Methods for 
Application to a River with Flat Slope - James 
River, North Dakota/South Dakota. 
W90-10662 7B 


Proceedings of the Fourth Canadian/American 
Conference on Hydrogeology: Fluid Flow, Heat 
Transfer and Mass Transport in Fractured 
Rocks. 

W90-11361 2F 


Observations Regarding Comparison of Hydrau- 
lic and Chemical Tracer Test Results. 
W90-11368 2F 


Suspended Sediment Movement in the Estuary 
of the Ganges-Brahmaputra-Meghna River 
System. 

W90-11446 2L 


Improved Inverted V-Notch or Chimney Weir. 
W90-11494 7B 


Insights into I/I Investigations. 
W90-11508 5D 
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Measurement of Soil Water Content During 
Three-Dimensional Axial-Symmetric Water 
Flow. 

W90-11559 2G 


Jump Flowmeter in a Channel of Triangular 
Cross-Section without Weir (Debitmetre a Res- 
saut en Canal de Section Triangulaire sans 
Seuil). 

W90-11754 2E 


FLOW MODELS 
Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Trans- 
port Modeling. 
W90- 10652 2E 


One-Dimensional Equations of Unsteady Open- 
Channel Flow. 
W90-10653 2E 


Evolution and Operational Status of the Branch- 
Network Unsteady Flow Model. 
W90-10654 2E 


Application of the BRANCH Model to Deter- 
mine Flow in the Alabama River. 
W90-10655 2E 


Application of the BRANCH and LTM Models 
to the Coosa River, Alabama. 
W90-10656 2E 


One-Dimensional Flow Modeling of the St. 
Johns River at Jacksonville, Florida. 
W90-10657 2E 


Flow Model of Saginaw River Near Saginaw, 
Michigan. 
W90-10658 2E 


Computation of Flow and Detection of the Salt- 
Front Location for the Atlantic Intracoastal Wa- 
terway (AIW) in the Vicinity of Myrtle Beach, 
South Carolina. 

W90-10659 2L 


Flow and Transport Model of the Atlantic Intra- 
coastal Waterway in the Grand Strand Area, 
South Carolina. 

W90-10660 2E 


Evaluation of Streamflow-Gaging Methods for 
Application to a River with Flat Slope - James 
River, North Dakota/South Dakota. 

W90-10662 7B 


Simulation of Flow in the Lower Calcasieu 
River Near Lake Charles, Louisiana. 
W90-10663 2E 


Branch Flow Model of the Knik and Matanuska 
Rivers, Alaska. 
W90-10664 2E 


Flow Determination for Ohio River at Greenup 
Dam and Louisville, Kentucky. 
W90-10665 2E 


Flow Model of the Hudson River from Albany 
to New Hamburg, New York. 
W90-10666 2L 


Modeling Flow and Mixing in Sedimentation 
Tanks. 
W90-10786 5D 


Groundwater Flow and Pollution in Fractured 
Rock Aquifers. 
W90-11286 5B 


Interpretation of Pumping Tests in Fractured 
Aquifers: from Theory to Routine Field Analy- 
sis. 

W90-11380 2F 


Global vs. Local Phenomena in Underground 
Heat and Mass Transfer. 
W90-11381 2F 


Discrete and Continuum Approaches to Solution 
of Flow Problems in Fractured Rocks. 
W90-11385 2F 


Riparian Vegetation Instream Flow Require- 
ments: A Case Study from a Diverted Stream in 
the Eastern Sierra Nevada, California, USA. 

W90-11821 21 


FLOW PATTERN 
Investigation of Ground Water Flow Patterns 
from Comparison of Fault, Joint and Photo- 
Lineament Trends in the Edwards Limestone, 
Texas, U.S.A. 
W90-11374 2F 


Wave-Induced Nearshore Flow Patterns in the 
Vicinity of Cochin Harbour, India. 
W90-11636 2L 


Measures of Flow Variability and a New Flow- 
based Classification of Great Lakes Tributaries. 
W90-11660 2E 


Three-Dimensional Kinematic Structure of a 
Flow in Trapezoidal Channels. 
W90-11802 8B 


Biological Relationships to Convective Flow 
Patterns Within Stream Beds. 
W90-11938 2E 


FLOW PROFILES 
Elimination of Isolated and Limited-Flow Wet- 
lands in North Carolina. 
W90-10601 4C 


Effects of Data Errors on Computed Steady- 
Flow Profiles. 
W90-10787 71C 


Von-Karman Coefficient in Sediment Laden 
Flow. 
W90-11479 2J 


FLOW RATES 
Temperature Variations Effect on Field-Meas- 
ured Infiltration. 
W90-10818 2G 


Measures of Flow Variability and a New Flow- 
based Classification of Great Lakes Tributaries. 
W90-11660 2E 


FLOW VELOCITY 
Review of Pilot-Scale Studies of Bottom and 
Surface Velocities Within Air-Agitated Circular 
and Rectangular Vessels. 
W90-10716 5D 


FLOWMETERS 
Jump Flowmeter in a Channel of Triangular 
Cross-Section without Weir (Debitmetre a Res- 
saut en Canal de Section Triangulaire sans 
Seuil). 
W90-11754 2E 


Installation of Service Flowmeters on Hydraulic 
Turbines. 
W90-11796 8C 


FLUCTUATIONS 

Sulfur Deposition onto European Forests: 
Throughfall Data and Model Estimates. 
W90-11969 5B 


FLUID DYNAMICS 
Review of Pilot-Scale Studies of Bottom and 
Surface Velocities Within Air-Agitated Circular 
and Rectangular Vessels. 
W90-10716 5D 


Classical Hydraulic Jump: Sequent Depths. 
W90-11482 8B 





Dispersion in an Open Channel with a Step in 
the Cross-Section. 
W90-11483 2E 


Uniform Flow in a Smooth Open Channel. 
W90-11484 8B 


FLUID FLOW 
Classification and Mixing of Two-dimensional 
Buoyant Surface Discharges. 
W90-11979 8B 


FLUID MECHANICS 
Energy Curves for Multi-Layer Flow Through 
Obstructions. 
W90-11485 8B 


Classification and Mixing of Two-dimensional 
Buoyant Surface Discharges. 
W90-11979 8B 


FLUIDIZED-BED INCINERATION 
Design Considerations and Metals Disposition in 
Fluidized-Bed Incineration of Refinery Wastes. 
W90-11214 5E 


FLUIDIZED BED PROCESS 
Sludge Incineration Project for Blue Plains 
Wastewater Treatment Plant. 
W90-11107 5D 


Fluid Bed Combustion at Oneida County, New 
York. 
W90-11117 5E 


FLUIDIZED BEDS 
Comparison of Coupled Upflow and Coupled 
Downflow Fluid Bed Reactors Treating Synfuel 
Wastewater. 
W90-11015 5D 


FLUMES 
Uniform Flow in a Smooth Open Channel. 
W90-11484 


FLUORIDES 
Fluoride Toxicity to Saltwater Organisms. 
W90-10596 5C 


Electrochemical Fluoride Removal in Semicon- 
ductor Wastewater. 
W90-11007 5D 


FLUOROMETRY 
Determination of Trace Amounts of Phosphate 
in Natural Water by Flow Injection Fluori- 
metry. 
W90-10565 5A 


Observations of Methylmercury in Precipitation. 
W90-10847 5A 


FLUSHING 
Combined Removal of Sediments from the Chir- 
yurt Reservoir. 
W90-10811 2J 


Hydrology and Rain Flushing of the Nichupte 
Lagoon System, Cancun, Mexico. 
W90-11933 2L 


FLUVIAL SEDIMENTS 
Consideration of Fluvial Hydraulics in Creating 
Wetlands. 
W90-10942 2H 


FLY ASH 
Fly Ash Erodibility. 
W90-11155 SE 


FOAM SEPARATION 
Floc Foam Flotation of Chromium(VI) with 
Polyelectrolytes. 
W90-11450 5D 
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Photolysis of Fe (III)-Hydroxy Complexes as 
Sources of OH Radicals in Clouds, Fog and 
Rain. 


W90-11784 5B 


FOOD CHAINS 
Arsenic Metabolism in a Freshwater Food 
Chain. 
W90-10546 5B 


Larval Striped Bass and the Food Chain: Cause 
for Concern. 
W90-10598 6G 


Effects of Cadmium on a Microbial Food Chain, 
Chlamydomonas reinhardii and Tetrahymena 
vorax. 

W90-10862 5C 


Trace Metals in a Littoral Foodweb: Concentra- 
tions in Organisms, Sediment and Water. 
W90-10867 5B 


Response of a Winter Plankton Food Web to 
Simazine. 
W90-11844 5C 


Concentration of TCDD in Fish and the Poten- 
tial for Human Exposure. 
W90-11878 5B 


FOOD HABITS 
Differences in Uptake of Persistent Pollutants 
for Predators Feeding in Aquatic and Terrestrial 
Habitats. 
W90-10697 5B 


Benthic Macroinvertebrates in Biological Sur- 
veillance: Monte Carlo Significance Tests on 
Functional Groups’ Responses to Environmental 
Gradients. 

W90-11201 7B 


FOOD PROCESSING INDUSTRY 
Microfiltration Membranes, Cross-Flow Trans- 
port Mechanisms and Fouling Studies. 
W90-10581 3A 


Fatty Acids Monitoring in the Anaerobic De- 
puration of Olive Oil Mill Wastewater. 
W90-11180 5D 


FOOD-PROCESSING WASTES 
Studies on Antibacterial Activity of Waste 
Waters from Olive Oil Mills (Alpechin): Inhibi- 
tory Activity of Phenolic and Fatty Acids. 
W90-10552 5D 


Tank Truck Washing Wastewater System. 
W90-10977 5D 


Kinetic Analysis of Rotating Biological Contac- 
tors Treating High Strength Wastes. 
W90- 10984 5D 


Anaerobic Filter Treatment of 
Wastewater at Low Temperatures. 
W90-10986 5D 


Dairy 


Start-Up and Performance Testing of a Full 
Scale UASB Anaerobic Wastewater Treatment 
Facility. 

W90-10987 5D 


Treatment of Cane Sugar Mill Wastewater in 
Upflow Anaerobic Sludge Blanket (UASB) Re- 
actors. 

W90-10988 5D 


Case History: Anaerobic/Aerobic Pretreatment 
of a Confectionery Waste. 
W90-10996 5D 


Dewatering Dissolved-Air-Flotation Skimmings 
Using Thermal Enhancement. 
W90-11008 5D 
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Anaerobic and Aerobic Options in Treating 
Food Industry Wastewater. 
W90-11049 5D 


Pilot and Full Scale Treatability Studies on 
Wastewaters from an Edible Oil Refining Indus- 
try. 

W90-11050 5D 


Treatment of Soft Drink Syrup and Bottling 
Wastewater Using Anaerobic Upflow Packed 
Bed Reactors. 

W90-11051 5D 


Batch Reactor Treatment of Dairy Wastewaters: 
A Case History. 
W90-11053 5D 


Performance Analysis of a Continuously Fed, 
Intermittently Decanted Activated Sludge Plant 
Receiving a High Ammonia Packing House 
Waste. 

W90-11054 5D 


Treatment of Pork Processing Wastewater in a 
Covered Anaerobic Lagoon with Gas Recov- 
ery. 

W90-11055 5D 


Operating Experience: Anaerobic Treatment at 
Packerland Packing. 
W90-11056 5D 


Aerobic Treatment of Maize-Processing 
Wastewater in a 50-Liter Rotating Biological 
Reactor. 

Ww90-11592 5D 


Note on Anaerobic Treatment of Currant-Fin- 
ishing Wastewater in Downflow Anaerobic Fil- 
ters and the Effect of Media Design on Their 
Performance. 

W90-11594 5D 


Anaerobic Digestion of Ice-Cream Wastewaters 
Using the UASB Process. 
W90-11596 5D 


Automatic Control of Effluent Quality from a 
High-Rate Anaerobic Treatment System. 
W90-11675 5D 


FOODS 
Comparative Study of a Number of Methods for 
Sensitive Selenium Determination in Waters and 
Fodder Correctors. 
W90-11945 5A 


FORECASTING 
Evaluation and Development of Water Re- 
sources Management Strategies for Drought/ 
Emergency Conditions. 
W90-11255 6D 


Potential Evapotranspiration and the Likelihood 
of Future Drought. 
W90-11807 2D 


Forecasting Sahel Rainfall--An Update. 
W90-11975 2B 


FOREST ECOSYSTEMS 
Ecohydrological Framework for Water Yield 
Changes of Forested Catchments Due to Forest 
Decline and Soil Acidification. 
W90-11641 5C 


FOREST HYDROLOGY 
Modelling Soil Water Status in Complex Ter- 
rain. 
W90-10524 2D 


Evaporation from a Pine Forest--Using the Aer- 


odynamic Method and Bowen Ratio Method. 
W90-10525 2D 
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Water Supply from the Groundwater Table and 
the Growth of Poplar: A Case Study. 
W90-10526 21 


Effects of Afforestation on Run-off Characteris- 
tics. 
W90-10527 2A 


Denitrification in Sediments from the Hyporheic 
Zone Adjacent to a Small Forested Stream. 
W90-10725 2K 


FOREST MANAGEMENT 
Seattle’s Success with Silvigrow Brcadens 
Sludge Management Options. 
W90-11115 SE 


FOREST SOILS 
Mercury in the Swedish Mor Layer-Linkages to 
Mercury Deposition and Sources of Emission. 
W90-11871 5B 


FOREST WATERSHEDS 
Modelling Soil Water Status in Complex Ter- 
rain. 
W90- 10524 2D 


Denitrification in Sediments from the Hyporheic 
Zone Adjacent to a Small Forested Stream. 
W90-10725 2K 


Woody Debris, Channel Features, and Macroin- 
vertebrates of Streams with Logged and Undis- 
turbed Riparian Timber in Northeastern Oregon, 
U.S.A. 

W90-10728 4C 


Factors Controlling Sediment Community Res- 
piration in Woodland Stream Ecosystems. 
W90- 10734 2H 


Aluminum Solubility in Organic Soil Horizons 
from Northern and Southern Forested Water- 
sheds. 

W90-10825 5B 


Aluminum Solubility, Calcium-Aluminum Ex- 
change, and pH in Acid Forest Soils. 
W90-10826 5B 


Spodosol Variability and Assessment of Re- 
sponse to Acidic Deposition. 
W90-10833 5B 


Development of Wetlands Mapping Procedures 
for Forest Planning in Southeast Alaska. 
W90-10917 1A 


Plant Community Structure in Disturbed and 
Undisturbed Forested Wetlands. 
W90-10922 2H 


Development of Guidelines for Managing Flor- 
ida’s Forested Wetlands. 
W90-10963 6A 


FORESTED WETLANDS 
Development of Wetlands Mapping Procedures 
for Forest Planning in Southeast Alaska. 
W90-10917 TA 


Development of Guidelines for Managing Flor- 
ida’s Forested Wetlands. 
W90-10963 6A 


FORESTRY 
Effects on Water Chemistry after Drainage of a 
Bog for Forestry. 
W90-11939 2H 


FORESTS 
Sulfur Deposition onto European Forests: 
Throughfall Data and Model Estimates. 
W90-11969 5B 


FORMICA 
Joint Treatment of Liquid Wastes of Wet Proc- 
ess Hardboard and Formica Plant. 
W90-11044 5D 
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FOULING 
Performance of RO Membranes in Correlation 
with Membrane Structure, Transport Mecha- 
nisms of Matter and Module Design (Fouling). 
State of the Art. 
W90-10574 3A 


Rheological Screening Method for Membrane 
Modifying Polymers. 
W90-10580 3A 


Microfiltration Membranes, Cross-Flow Trans- 
port Mechanisms and Fouling Studies. 
W90-10581 3A 


FOUNDATION FAILURE 
Postfailure Analysis: Trampling Lake Causeway, 
Saskatchewan, Canada. 
W90-11147 8D 


FRACTURE PERMEABILITY 
Behavior of Induced Fractures in Sand and Fri- 
able Sandstones. 
W90-11362 8E 


Observations Regarding Comparison of Hydrau- 
lic and Chemical Tracer Test Results. 
W90-11368 2F 


Comparison of Fracture Aperture Widths Deter- 
mined from Hydraulic Measurements and 
Tracer Experiments. 

W90-11369 2F 


Effect of Channeling on Solute Transport Be- 
havior in Fractured Hard Rocks. 
W90-11383 2F 


Discrete and Continuum Approaches to Solution 
of Flow Problems in Fractured Rocks. 
W90-11385 2F 


Relation Between Concealed Faults and Ground 
Water Quality in a Carbonate Aquifer System, 
Brunswick, Georgia, U.S.A. 

W90-11386 5B 


Field OSB, 02F, 07A06Investigative Approach 
for a Contaminated Bedrock Aquifer in New 
England, USA. 

W90-11387 5B 


Hydraulic Fracturing During Basin Scale Fluid 
Migration: An Integrated Approach. 
W90-11388 2F 


Measurement and Simulation of Heat Transport 
in Rocks at a Site in the Rhenish Massif, FRG. 
W90-11391 2F 


FRACTURES 
Tritium Transport Through a Fractured Till in 
Michigan. 
W90-11229 5B 


FRANCE 

Annual Variation and Identification of Vibrios 
Cultivated at 37 C in Urban Wastewater Dis- 
charged in Toulon Harbor (Mediterranean, 
France) (Variations Annuelles et Identification 
des Vibrions Cultivant a 37 C dans un Effluent 
Urbain, dans des Moules et dans I’Eau de Mer en 
Rade de Toulon (Mediterranee, France)). 

W90-11157 5B 


Sequence of Plant Communities as Bioindicators 
of Increasing Eutrophication in Weakly Minera- 
lised Streams in the Sandstone Hills of the 
Northern Vosges (Une Sequence de Groupe- 
ments Vegeteaux Bio-indicateurs d’Eutrophisa- 
tion Croissante des Cours d’Eau Faiblement min- 
eralises des Basses Vosges Greseuses du Nord). 
W90-11190 5C 


Developments in Water Conveyance and Water 
Control in France. 
W90-11418 3F 


Modeling of the Quality of Large Water 
Courses: Eutrophication, the Case of Moselle 
and Doubs Rivers (Modelisation de la Qualite de 
Grands Cours d’Eau Eutrophisation: Case de la 
Muselle et du Doubs). 

W90-11725 5B 


Modelling of Eutrophication in the River Loire- 
the POLUPA Model (Modelisation de l’Eutro- 
phication en Loire). 

W90-11726 5B 


Model of Nitrification of Waste into the Gar- 
onne River at the Level of the City of Toulouse 
(Modele de la Nitrification des Rejets dans la 
Garonne au Niveau de l’Agglomeration Toulou- 
saine). 

W90-11727 5B 


POLDER Computation Code, for the Simula- 
tion of the Dispersion of a Pollutant in a River 
(Modelisation de la Dispersion d’une Pollution 
en Riviere: le Programme POLDER). 

W90-11729 5B 


Modelling Ulva Coastal Mass Blooms with Ap- 
plications (La Modelisation des Marees Vertes’ 
Li Horales et ses Applications). 

W90-11732 5C 


Eutrophication Modelling in the Vilaine Bay. 
An Application to the Anoxia Events (Modelisa- 
tion de l’Eutrophisation de la Baise Vilaine et 
des Phenomenes d’Anoxie Associes). 

W90-11733 2L 


Potential Effect of Nitrogen from Rivers on the 
Marine Phytoplankton between Roscoff and 
Saint-Breuc (Effect Potential des Apports 
d’Azote d’Origine Fluviale sur le Phytoplankton 
Mrin entre Roscoff et Satint-Brieuc). 

W90-11734 sc 


Effect of Maximum Turbidity Zone on the Vari- 
ations of Dissolved Oxygen Concentration: Ex- 
ample of the Estuary of the Loire (Influence du 
Bouchon Vaseux sur la Variations des Concen- 
trations en Oxygen Dissous Cas de l’Estuaire de 
la Loire). 

W90-11735 2L 


Improving Environmental Quality in Lez- 
Etangs Palavasiens-Plage Littoral Region (Con- 
ditions d’Amelioration de la Qualite du Milieu 
Lez-Estangs Palauasiens-Plage Littorale). 

W90-11738 5G 


FRANCIS TURBINES 
Analysis of Scale Effects on Performance Char- 
acteristics of Hydraulic Turbines. Part 1: Scale 
Formulae of Hydraulic Performance and Loss 
Distribution Coefficients in Model Francis Tur- 
bines and Pump-Turbines. 
W90-11951 8C 


Vortex Rope in the Draft Tube of Francis Tur- 
bines Operating at Partial Load: A Proposal for 
a Mathematical Model. 

W90-11952 8C 


FREE SURFACES 
Analysis of Fine Particle Concentrations in a 
Combined Vortex. 
W90-11477 8B 


FREEZING 
Sludge Freezing in Shallow Layers. 
W90-10775 5D 


Freezing Nucleation Rates of Dilute Solution 
Droplets Measured Between -30 C and -40 C in 
Laboratory Simulations of Natural Clouds. 

W90-10798 2B 





Development and Design of Sludge Freezing 
Bed. 


W90-11353 sD 


FREQUENCY ANALYSIS 
Regional Rainfall Frequency Analysis Via Sto- 
chastic Storm Transposition. 
W90-10784 2B 


Analysis of the Frequency Response of Water 
Levels in Wells to Earth Tides and Atmospheric 
Loading. 

W90-11373 2F 


FRESHWATER 
Some Biological Implications of Reduced Fresh 
Water Inflow into Eastern Cape Estuaries: A 
Preliminary Assessment. 
W90-10698 2L 


Estuary/Ocean Exchange Controlled by Spring- 
Neap Tidal Mixing. 
W90-11936 2L 


FRESHWATER LENSES 
Hydrology of Meteoric Diagenesis: Residence 
Time of Meteoric Ground Water in Island 
Fresh-Water Lenses with Application to Arago- 
nite-Calcite Stabilization Rate in Bermuda. 
W90-11439 2F 


FRICTION 
Classical Hydraulic Jump: Sequent Depths. 
W90-11482 8B 


FROST 
Frost Distribution and Occurrence on a Range- 
land Watershed in Southwest Idaho. 
W90-11988 2C 


FROZEN GROUND 
Frost Distribution and Occurrence on a Range- 
land Watershed in Southwest Idaho. 
W90-11988 2C 


FUEL 
Retention of Diesel Fuel in Aquifer Material. 
W90-10785 5B 


In-situ Venting of Jet-Fuel-Contaminated Soil. 
W90-10966 5G 


FULVIC ACIDS 
Aqueous Solubilities and Transformations of Te- 
trahalogenated Benzenes and Effects of Aquatic 
Fulvic Acids. 
W90-10880 5B 


Environmental Photochemistry of the Herbicide 
Bromoxynil in Aqueous Solution Containing 
Soil Fulvic Acids. 

W90-11619 5B 


Iron (IIT) Coagulation of Humic Substances Ex- 
tracted from Surface Waters: Effect of pH and 
Humic Substances Concentration (Coagulation 
par Fe(III) de Substances Humiques Extraites 
d’Eaux de Surface: Effet du pH et de la Concen- 
tration en Substances Humiques). 

W90-11677 5F 


FUNGI 
Multiplication of Microorganisms in an Evapo- 
trative Air Cooler and Possible Indoor Air Con- 
tamination. 
W90-10754 5B 
Fungi in Denitrification Unit Biocenosis. 
W90-11673 5D 
Vesicular-Arbuscular Mycorrhizae in a 
Wastewater-Irrigated Oldfield Ecosystem in 
Michigan. 
W90-11765 SE 
Continuous Flow Fermentation to Purify Waste 


Water by the Removal of Cadmium. 
W90-11875 5D 
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FUNGICIDES 
Involvement of Fungi and Bacteria in Enhanced 
and Nonenhanced Biodegradation of Carbenda- 
zim and Other Benzimidazole Compounds in 
Soil. 
W90-11156 5B 


FURFURAL 
Biodegradation of 2-Furaldehyde Under Nitrate- 
Reducing Methanogenic Conditions. 
W90-11847 5D 


FURROW IRRIGATION 
Real-Time Estimation of Furrow Infiltration. 
W90-11488 


FUTURE PLANNING 
Dredged Material Disposal: What is in the 
Future. 
W90-11326 SE 


Watershed 89: The Future for Water Quality in 
Europe. Volume I. 
W90-11403 5G 


Community Water Quality Policy for the Nine- 
ties. 
W90-11405 5G 


Water, Microbes and Man--A Hundred Years 
on. 
W90-11412 5G 


Research Priorities to Improve Irrigation Tech- 
nology. 
W90-11420 3F 


Establishing Research Priorities. 
W90-11421 3F 


Drilling in the Year 2000. 
W90-11604 8A 


GALVESTON 
Progress in Controlling Subsidence Through Ef- 
fective Groundwater Management. 
W90-10637 4B 


Occurrence of a Dinoflagellate Bloom Associat- 
ed with an Influx of Low Salinity Water at 
Galveston, Texas, and Coincident Mortalities of 
Demersal Fish and Benthic Invertebrates. 

W90-10681 2L 


GALVESTON BAY 
Using New Work and Maintenance Material for 
Marsh Creation in the Galveston District. 
W90-11324 SE 


GAMMA RADIATION 
Estimating the Variance of Airborne Snow 
Water Equivalent Estimates Using Computer 
Simulation Techniques. 
W90-11984 2C 


GAMMARUS 
Inter- and Intraspecific Variation in Sensitivity 
to Toxins: The Effects of Acidity and Zinc on 
the Freshwater Crustaceans Asellus Aquaticus 
(L.) and Gammarus Pulex (L). 
W90-12000 5C 


GANGES RIVER 
Chemistry of Uranium, Thorium, and Radium 
Isotopes in the Ganga-Brahmaputra River 
System: Weathering Processes and Fluxes in the 
Bay of Bengal. 
W90-10742 2K 


Suspended Sediment Movement in the Estuary 
of the Ganges-Brahmaputra-Meghna River 
System. 

W90-11446 2L 


GARONNE RIVER 
Model of Nitrification of Waste into the Gar- 
onne River at the Level of the City of Toulouse 
(Modele de la Nitrification des Rejets dans la 
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W90-10655 2E 


Application of the BRANCH and LTM Models 
to the Coosa River, Alabama. 
W90-10656 2E 


One-Dimensional Flow Modeling of the St. 
Johns River at Jacksonville, Florida. 
W90-10657 2E 


Flow Model of Saginaw River Near Saginaw, 
Michigan. 
W90-10658 2E 


Ground-Water Levels 
Through September 1989. 
W90-11227 2F 


HYDROGRAPHY 
Biological and Physiological Characterization of 
the Rio Carrizal Estuary, Tamaulipas, Mexico. 
W90-10680 2L 


in Wyoming, 1980 


Trends in Nutrient Concentration in the North- 
ern Wadden Sea of Sylt. 
W90-10691 5B 


HYDROLOGIC BUDGET 
Evaporation from a Pine Forest--Using the Aer- 
odynamic Method and Bowen Ratio Method. 
W90-10525 2D 


Water Supply from the Groundwater Table and 
the Growth of Poplar: A Case Study. 
W90-10526 21 


Effects of Afforestation on Run-off Characteris- 
tics. 
W90-10527 2A 


Simple Water-Balance Model for the Assessment 
of Livestock Performance in Botswana. 
W90-10528 3F 


Water Balance Modeling and Safe Yield Estima- 
tion for Ground Water Management - 1. Meth- 
odology. 

W90-10620 2F 


Water Balance Modeling and Safe Yield Estima- 
tion for Ground Water Management - 2. Case 
Histories. 

W90-10621 2F 


Diffusion of Sorbed Solutes in Gas and Liquid 
Phases of Low-Moisture Soils. 
W90-10822 5B 


Measurements of Cloud Water Deposition on 
Vegetation Using a Lysimeter and a Flux Gradi- 
ent Technique. 

W90-11968 2B 





HYDROLOGIC DATA 

Ground-Water Levels in Wyoming, 
Through September 1989. 

W90-11227 2F 


1980 


Water Resources Data for Hawaii and Other 
Pacific Areas, Water Year 1988, Volume 2. 
W90-11232 7C 


Water Resources Data for New Hampshire and 
Vermont, Water Year 1988. 
W90-11233 7C 


Water Resources Data for Florida, Water Year 
1989, Volume 1B: Northeast Florida - Ground 
Water. 

W90-11234 7C 


Water-Resources Activities of the U.S. Geologi- 
cal Survey in Illinois, 1989. 
W90-11241 9C 


Sources and Summaries of Water-Quality Infor- 
mation for the Rapid Creek Basin, Western 
South Dakota. 

W90-11242 7C 


Flood of February 1989 in Kentucky. 
W90-11243 


Water-Quality Data (October 1988 Through 
September 1989) and Statistical Summaries 
(March 1985 Through September 1989) for the 
Clark Fork and Selected Tributaries from Galen 
to Missoula, Montana. 

W90-11244 7C 


Appraisal of the Water Resources of the Skunk 
Creek Aquifer in Minnehaha County, South 
Dakota. 

W90-11246 2F 


Aquifers in Cretaceous Rocks of the Central 
Coastal Plain of North Carolina. 
W90-11247 2F 


Streamflow Characteristics of Small Tributaries 
of Rock Creek, Milk River Basin, Montana, Base 
Period Water Years 1983-87. 

W90-11258 2E 


Water Resources of Brookings and Kingsbury 
Counties, South Dakota. 
W90-11259 2E 


HYDROLOGIC MODELS 
Water Supply from the Groundwater Table and 
the Growth of Poplar: A Case Study. 
W90-10526 21 


Simple Water-Balance Model for the Assessment 
of Livestock Performance in Botswana. 
W90-10528 3F 


Spreadsheet Simulation of the Hydrology of Im- 
pounded Salt Marshes. 
W90-10603 2L 


Water Balance Modeling and Safe Yield Estima- 
tion for Ground Water Management - 2. Case 
Histories. 

W90-10621 2F 
Interpretation of Pumping Tests in Fractured 
Aquifers: from Theory to Routine Field Analy- 
sis. 

W90-11380 2F 
Sensitivity of Wintertime Precipitation and Soil 
Hydrology Simulation Over the Western United 


States to Lower Boundary Specifications. 
W90-11423 2B 


Similarity and Scale in Catchment Storm Re- 
sponse. 
W90-11448 2E 


SUBJECT INDEX 


Building a New Generation of Hydrology on the 
Strengths of the Past. 
W90-11451 2A 


Modelling of Eutrophication in the River Loire- 
the POLUPA Model (Modelisation de l’Eutro- 
phication en Loire). 

W90-11726 5B 


HYDROLOGIC PROPERTIES 
Aquifer-Test Analysis of the Upper Aquifer of 
the Potomac-Raritan-Magothy Aquifer System, 
Union Beach Borough, Monmouth County, 
New Jersey. 
W90-11248 2F 


HYDROLOGICAL REGIME 
Building a New Generation of Hydroiogy on the 


Strengths of the Past. 
W90-11451 2A 


Hydrological Regime of the Foundation of the 
Charvak Dam after Ten Years of Operation. 
W90-11799 8B 


HYDROLYSIS 
Hydrolytic Transformations of Organic Chemi- 
cals in the Environment. 
W90-10902 5B 


Demineralization and Utilization of Hydrolyzed 
Sewage Sludge. 
W90-11111 5D 


Influence of a Particulate of a Particulate Sub- 
strate on Filamentous Bulking and Phosphorus 
Removal in Activated Sludge Systems. 

W90-11674 5D 


HYDROMETEOROLOGY 
Building a New Generation of Hydrology on the 
Strengths of the Past. 
W90-11451 2A 


HYDROPHOBIC COMPOUNDS 
Relationship Between Bioavailability and Hy- 
drophobicity: Reduction Uptake of Organic 
Chemicals by Fish Due to the Sorption on Parti- 
cles. 
W90-11846 5B 


HYDROSTATIC PRESSURE 
Optimum Location of Drains in Concrete Dams. 
W90-10788 8B 


HYPERTROPHIC LAKES 
Heterotrophic Bacterial Production and Its De- 
pendence on Autotrophic Production in a Hy- 
pertrophic African Reservoir. 
'W90-10720 2H 


ICE 
Nitrate Concentrations in Snow from Remote 
Areas: Implication for the Global NOx Flux. 
W90-10570 5B 


ICE BREAKUP 
Fracture and Breakup of River Ice Cover. 
W90-10714 2C 


ICE FORMATION 
Freezing Nucleation Rates of Dilute Solution 
Droplets Measured Between -30 C and -40 C in 
Laboratory Simulations of Natural Clouds. 
W90-10798 2B 


IDAHO 
Fiscal Year 1988 Program Report (Idaho Water 
Resources Research Institute). 
W90-11238 9D 


Hydrologic and Chemical Data from Selected 
Wells and Springs in Southern Elmore County, 
Including Mountain Home Air Force Base, 
Southwestern Idaho, Fall 1989. 

W90-11261 2F 


INCINERATION 


Selected Quality Assurance Data for Water 
Samples Collected by the U.S. Geological 
Survey, Idaho National Engineering Laborato- 
ry, Idaho, 1980 to 1988. 

W90-11262 5A 


IDAHO NATIONAL ENGINEERING 
LABORATORY 
Selected Quality Assurance Data for Water 
Samples Collected by the U.S. Geological 
Survey, Idaho National Engineering Laborato- 
ry, Idaho, 1980 to 1988. 
W90-11262 5A 


ILLINOIS 
Analysis of 20-Year-Old Refuse from the Mal- 
lard North Landfill in Chicago, Illinois. 
W90-11021 SE 


Water-Resources Activities of the U.S. Geologi- 
cal Survey in Illinois, 1989. 
W90-11241 9C 


Refining the Degree of Hazard Ranking Meth- 
odology for Illinois Industrial Waste Streams. 
W90-11280 5C 


IMMUNITY 
Effects of Sewage Sludge on the Immune De- 
fenses of Mallards. 
W90-10779 5C 


IMPAIRED WATER QUALITY 
Assessment of the Water-Supply Situation in 
ECOWAS Countries and the Policy Implica- 
tions. 
W90-11928 6D 


Permanent US-Mexico Border Environmental 
Health Commission. 
W90-11940 5G 


IMPAIRED WATER USE 
Effect of Sewage and Sewage Effluents as 
Drinking Water Sources for Point-of-Lay Chick- 


ens. 
W90-11591 5D 


IMPOSEX 
Widespread Neogastropod Imposex in the 
Northeast Pacific: Implications for TBT Con- 
tamination Surveys. 
W90-11762 5C 


Widespread Neogastropod Imposex: A Biologi- 
cal Indicator of Global TBT Contamination. 
W90-11763 sc 


IMPOUNDED RIVERS 
Evaluation of the Benthic Resource Value of 
Impounded and Non-Impounded Tidal Creeks in 
Virginia, USA. 
W90-11639 6G 


IMPOUNDMENTS 
Inventory of Wetland Impoundments in the 
Coastal Zone of Louisiana, USA: Historical 
Trends. 
W90-11824 2L 


IN SITU TREATMENT 
Petroleum and Chlorinated Hydrocarbon Analy- 
sis in Support of In Vitro Studies of Natural 
Anaerobic and Aerobic Microbial Degradation 
of Xenobiotics in Contaminated Groundwater 
and Soil. 
W90-11621 5B 


INCINERATION 
Joule-Heated Glass Furnace Processing of a 
Highly Aqueous Hazardous Waste Stream. 
W90-11090 5D 


Municipal Sewage Treatment Plant Sludge Man- 


agement. 
W90-11091 5D 


SU-63 





INCINERATION 


Risk Assessment in Development of Municipal 
Sludge Incineration Regulations Under 405(d) of 
the Clean Water Act. 

W90-11098 5D 


Comparison of Sludge Incineration Alterna- 
tives--Key West, Florida. 
W90-11106 5D 


Sludge Incineration Project for Blue Plains 
Wastewater Treatment Plant. 
W90-11107 5D 


Fluid Bed Combustion at Oneida County, New 
York. 
W90-11117 SE 


Operation and Maintenance of State of the Art 
Sludge Incineration and Heat Recovery. 
W90-11118 SE 


Impact of Incineration and Scrubber Operation 
on Particulate, Odor, Opacity and Non-Criteria 
Emissions. 

W90-11119 5E 


Air Emissions from Thermal Processing of 
Wastewater Sludges, Conflict in Priorities. 
W90-11121 5B 


Joy/Niro Spray Dryer Acid Gas Removal 
System for Hazardous Waste and Sewage 
Sludge Incineration. 

W90-11122 5E 


Sludge Incineration and Hazardous Air Pollut- 
ants. 
W90-11123 5D 


Characterization of Long-Term Toxic Emissions 
from Municipal Sludge Incineration--Project 
Plan and Status. 

W90-11124 5A 


Design Considerations and Metals Disposition in 
Fluidized-Bed Incineration of Refinery Wastes. 
W90-11214 SE 


New Source Identification of Mercury Contami- 
nation in the Great Lakes. 
W90-11721 5B 


INDIA 
Issues Related to Interventions in Farmer-Man- 
aged Irrigation: Rehabilitation of a Tank Irriga- 
tion System. 
W90-11294 3F 


Suspended Sediment Movement in the Estuary 
of the Ganges-Brahmaputra-Meghna River 
System. 

W90-11446 2L 


Wave-Induced Nearshore Flow Patterns in the 
Vicinity of Cochin Harbour, India. 
W90-11636 2L 


Sediment Chemistry of Lake Bhim Tal, U. P., 
India. 
W90-11704 2H 


INDIAN BEND SITE 
Superfund Record of Decision: Indian Bend, 


W90-11335 5G 


INDONESIA 
Farmer-Managed Irrigation Systems and the 
Impact of Government Assistance: A Note 
From Bali, Indonesia. 
W90-11291 3F 


Palasari: Bali’s First Large Dam. 
W90-11544 8A 


INDUCED INFILTRATION 


Demonstrating Induced Recharge. 
W90-11603 
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SUBJECT INDEX 


INDUSTRIAL WASTES 
Use of Bioreactor Kinetics to Quantify the Ef- 
fects of Interfering Agents on Bioreactor Effi- 
ciency: ‘Proof of Principle’ Using Uranium-Ac- 
cumulating Citrobacter sp. in a Plug Flow Reac- 
tor. 
W90-10678 5D 


Three-Resistance Transport Model for Dye Ad- 
sorption onto Bagasse Pith. 
W90-10764 5D 


Proceedings of the 44th Purdue Industrial Waste 
Conference. 
W90-10965 5D 


Recent Trends in Environmental Legislation Af- 
fecting Industrial Property Transfers. 
W90-11057 5G 


Engineer’s Role in Completing Environmental 
Audits for Industrial Property Transfers. 
W90-11060 6E 


Creative Training Concepts for Industrial Waste 
Personnel. 
W90-11061 5G 


Land Application of Industrial Residues. 
W90-11693 SE 


Comment on the Use of Colorimetric Determi- 
nations of Phenolic Compounds in Surface 
Water. 

W90-11750 SA 


Pathogenesis of Skin and Liver Neoplasms in 
White Suckers form Industrially Polluted Areas 
in Lake Ontario. 

W90-11961 5C 


INDUSTRIAL WASTEWATER 
Studies on Antibacterial Activity of Waste 
Waters from Olive Oil Mills (Alpechin): Inhibi- 
tory Activity of Phenolic and Fatty Acids. 
W90-10552 5D 


Treatment of Brewery Effluent by UASB Proc- 
ess. 
W90-10761 5D 


Release of Halocarbons from an Industrial Estu- 
ary. 
W90-10776 5B 


Tank Truck Washing Wastewater System. 
W90-10977 5D 


Fatty Acid Degradation as a Tool to Monitor 
Anaerobic Sludge Activity and Toxicity. 
W90-10989 5D 


Supplemented Kraft Condensate Treatment in 
High Rate Anaerobic Processes. 
W90-10994 5D 


Treating Electroplating Wastewater Using an 
Anaerobic Filter. 
W90-10995 5D 


Techniques for Treating Prewashed Denim 
Laundry Wastewaters. 
W90-10999 5D 


Reverse Osmosis Treatment for Nitrate Remov- 
als in High Solids Wastewater. 
W90-11005 5D 


Comparison of PACT Process to Coupled Phys- 
ical/Chemical Biological Treatment. 
W90-11006 5D 


Electrochemical Fluoride Removal in Semicon- 
ductor Wastewater. 
W90-11007 5D 


Comparison of Coupled Upflow and Coupled 
Downflow Fluid Bed Reactors Treating Synfuel 
Wastewater. 

W90-11015 5D 


Facility and Process Design for Large Scale 
Activated Sludge Industrial Wastewater Plant. 
W90-11016 5D 


Use of High-Rate Combined Reactor/Clarifier/ 
Thickener for the Treatment of Industrial 
Wastewaters. 

W90-11020 SE 


Leaching Potential of Two Industrial Sludges: 
An Evaluation of Toxicity Characteristic Leach- 
ing Potential (TCLP) Test. 

W90-11027 5B 


Oil and Grease Removal from a Concentrated 
Source in the Metal Finishing Industry. 
W90-11029 5D 


Sodium Sulfide/Ferrous Sulfate Metals Treat- 
ment for Hazardous Waste Minimization. 
W90-11031 5D 


Role of Solid-Liquid Separation in the Removal 
of Zinc by Chemical Precipitation. 
W90-11033 5D 


Treatment of Wastes Containing Arsenic, Seleni- 
um, Thallium, and Mercury Compounds. 
W90-11035 5D 


Pilot Plant Comparison of Extended Aeration 
and PACT for Toxicity Reduction in Refinery 
Wastewater. 

'W90-11040 5D 


Application of Oxygen Uptake Rate in Manag- 
ing an Activated Sludge Process for Treating 
Refinery Wastewater. 

W90-11041 5D 


Liquid/Solids Biotreatment of Pressure Filtered 
Refinery Waste Sludge. 
W90-11042 5E 


Comparative Study of RBC and Activated 
Sludge in Biotreatment of Wastewater from an 
Integrated Oil Refinery. 

W90-11043 5D 


Joint Treatment of Liquid Wastes of Wet Proc- 
ess Hardboard and Formica Plant. 
W90-11044 5D 


Biological Treatment of BCTMP Wastewaters. 
W90-11045 5D 


Anoxic Selector for Filamentous Bulking Con- 
trol, BOD Removal, and Nitrification of Paper 
Mill Wastewater. 

W90-11046 5D 


Characterization and Biological Treatment of 
Bleach Plant Effluent. 
W90-11047 5D 


Toxicity Evaluation of CTMP Effluent Biotreat- 
ed by a Pilot-scale Carrousel Oxidation Ditch 
System. 

W90-11048 5D 


Removal of Color from Distillery Wastewater. 
W90-11052 5D 


Use of Phytotoxicity Tests (Common Duck- 
weed, Cabbage, and Millet) for Determining Ef- 
fluent Toxicity. 

W90-11164 5A 


Characterization of Phytotoxicity of Metal En- 
graving Effluent Samples. 
W90-11165 5C 





Activated Carbons for Phenols Removal from 
Wastewaters. 
W90-11169 5D 


Impact of Tannery Effluent on Phosphatases 
Activity of Fishes. 
W90-11172 5C 


Treatment of Terephthalic Acid Plant 
Wastewater with an Anaerobic Fixed Film Re- 
actor. 

W90-11217 5D 


Measurement of Molecular Weight Distributions 
of Organic Halide in Kraft Mill Waste Streams, 
Waste Solids and Pulp. 

W90-11218 5D 


Laboratory-Scale Model for Evaluating Effluent 
Toxicity in Activated Sludge Wastewater Treat- 
ment Plants. 

W90-11995 5D 


Effect of Industrial Discharges on the Ecology 
of Phytoplankton Production in the River Per- 
iyar (India). 

W90-12005 5C 


INFECTION 
Risk Assessment in Managing Infectious Wastes. 
Ww90-11971 SE 


INFECTIOUS WASTES 
Risk Assessment in Managing Infectious Wastes. 
W90-11971 5E 


INFILTRATION 
Hydrology of Two Stormwater Infiltration 
Ponds on the North Carolina Barrier Islands. 
W90-10607 4A 


Temperature Variations Effect on Field-Meas- 
ured Infiltration. 
W90-10818 2G 


Multiphase Flows in Porous Media. 
W90-11285 2F 


Real-Time Estimation of Furrow Infiltration. 
W90-11488 


Measurement of Soil Water Content During 
Three-Dimensional Axial-Symmetric Water 
Flow. 

W90-11559 2G 


Characterization of Tillage and Traffic Effects 
on Unconfined Infiltration Measurements. 
W90-11570 2G 


Effective Design for Small Flood-Irrigated Field 
Plots. 
W90-11571 3F 


Recharging Ground Water. 
W90-11768 4B 


INFILTRATION PONDS 
Hydrology of Two Stormwater Infiltration 
Ponds on the North Carolina Barrier Islands. 
W90-10607 4A 


Modeling Seepage from Stormwater Infiltration 
Ponds. 
W90-10608 4A 


INFILTRATION RATE 
Temperature Variations Effect on Field-Meas- 
ured Infiltration. 
W90-10818 2G 


Modeling Soluble Chemical Transfer to Runoff 
with Rainfall Impact as a Diffusion Process. 
W90-10819 5B 


Infiltration Rate as Affected by an Alfalfa and 
No-Till Cotton Cropping System. 
W90-10831 2G 


SUBJECT INDEX 


Spatial and Temporal Variation of Ponded Infil- 
tration. 


W90-11557 2G 


Characterization of Tillage and Traffic Effects 
on Unconfined Infiltration Measurements. 
W90-11570 2G 


INFLUENT WATER 
Some Biological Implications of Reduced Fresh 
Water Inflow into Eastern Cape Estuaries: A 
Preliminary Assessment. 
W90-10698 2L 


Insights into I/I Investigations. 
W90-11508 5D 


INFORMATION EXCHANGE 
Comprehensive Evaluation of Information/Edu- 
cation Programs to Reduce Recreation Impacts 
on the Lower Salmon River. 
W90-11804 6B 


INFORMATION TRANSFER 
Fiscal Year 1988 Program Report (Alaska Water 
Research Center). 
W90-11236 9D 


Fiscal Year 1988 Program Report (Louisiana 
Water Resources Research Institute). 
W90-11237 9D 


Fiscal Year 1988 Program Report (Idaho Water 
Resources Research Institute). 
W90-11238 9D 


Fiscal Year 1988 Program Report (Tennessee 
Water Resources Research Center). 
W90-11239 9D 


Fiscal Year 1988 Program Report (Colorado 
Water Resources Research Institute). 
W90-11251 9D 


Fiscal Year 1988 Program Report (Minnesota 
Water Resources Research Center). 
W90-11263 9D 


INHIBITION 
Differential Response of Marine Diatoms to 
Trace Metals. 
W90-10881 5C 


Evaluation of Toxicity of River Sediments by In 
Vitro Enzyme Inhibition. 
W90-10890 5A 


Sulfide Inhibition of Propionate Utilization in 
Anaerobic Treatment of Lactate and Acetate. 
W90-10993 5D 


INHIBITORS 
Hybrid Expanded-Bed GAC Reactor for Treat- 
ing Inhibitory Wastewaters. 
W90-10760 5D 


INJECTION WELLS 
Geochemical Interactions of Hazardous Wastes 
with Geological Formations in Deep-Well Sys- 
tems. 
W90-11281 5B 


Pressure Effect of Transmissive Faults and Frac- 
tures in the Vicinity of Injection Wells. 
W90-11376 2F 


One-Dimensional Solute Transport in Porous 
Media with Partial Well-to-Well Recirculation: 
Application to Field Experiments. 

W90-11647 5B 


INLETS 
Can Multiple Tidal Inlets be Stable. 
W90-11935 


INSTRUMENTATION 


INORGANIC COMPOUNDS 
Fish-farm Effluents in Rivers: II. Effects on In- 
organic Nutrients, Algae and the Macrophyte 
Ranunculus penicillatus. 
W90-11682 5C 


Evaluation of Antimony, Cadmium and Lead 
Levels in Vegetables, Drinking and Raw Water 
from Different Agricultural Areas. 

W90-11706 5B 


INSECTICIDES 
Accelerated Degradation of Carbofuran in 
Standing Water from Carbofuran-Retreated 
Azolla Plots. 
W90-10783 5B 


Influence of Salinity in the Toxicity of Phospha- 
midon to the Estuarine Crab, Scylla serrata 
(Forskal). 

W90-10886 5C 


Effect of Quinalphos, Organophosphorus Insec- 
ticide, on Testicular Steroidogenesis in Fish, 
Clarias batrachus. 

W90-10887 Se 


Organochlorine Residues in Bird Species Col- 
lected Dead in Ontario 1972-1988. 
W90-10891 5B 


Effects of Aerial Spraying of Insecticides on 
Nontarget Macrobenthos in a Mountain Stream. 
W90-11158 5C 


Residues of Endosulfan in the Livers of Wild 
Catfish from a Cotton Growing Area. 
W90-11207 5B 


Enzymatic Stopped-Flow Determination of Car- 
bofuran Residues at the Nanomolar Level in 
Environmental Waters. 

W90-11624 5A 


Carcinogenic and Genotoxic Activity of Ex- 
tracts from Contaminated Sediments in Western 
Lake Ontario. 

W90-11962 5C 


INSECTS 
Response of Hydropsychidae (Insecta: Trichop- 
tera) Larvae to Diflubenzuron. 
W90-11756 5C 


INSTITUTIONAL CONSTRAINTS 
Institutional Barriers to Environmental Protec- 
tion Programs: An Assessment Methodology. 
W90- 10632 5G 


INSTREAM FLOW 
Enhancing Instream Flow Benefits in an Era of 
Water Marketing. 
W90-11640 6B 


Riparian Vegetation Instream Flow Require- 
ments: A Case Study from a Diverted Stream in 
the Eastern Sierra Nevada, California, USA. 

W90-11821 21 


INSTREAM WATER USE 
Enhancing Instream Flow Benefits in an Era of 
Water Marketing. 
W90-11640 6B 


INSTRUMENTATION 
Sequential Precipitation Sampling Apparatus. 
W90-10551 7B 


Use of a Hydraulic Potentiomanometer to De- 
termine Ground-Water Gradients in a Wetland, 
Colorado. 

W90-10928 7B 


Rainfall Simulators for Soil Conservation Re- 
search. 
W90-11310 2J 





INSTRUMENTATION 


In Situ Measurements of Soil Physical Properties 
by Acoustical Techniques. 
W90-11560 2G 


FIA Tubular Potentiometric Detectors Based on 
Homogeneous Crystalline Membranes. Their 
Use in the Determination of Chloride and Sul- 
fide Ions in Water. 

W90-11707 5A 


Jump Flowmeter in a Channel of Triangular 
Cross-Section without Weir (Debitmetre a Res- 
saut en Canal de Section Triangulaire sans 
Seuil). 

W90-11754 2E 


Monitor for Continuous Measurement of Tem- 
perature, pH and Conductance of Wet Precipita- 
tion: Preliminary Results from the Adirondack 
Mountains, New York. 

W90-11788 7B 


INTERNATIONAL AGREEMENTS 
Global Aspects of Marine Pollution Policy--the 
Need for a New International Convention. 
W90-11826 sc 


Dumping at Sea. 
W90-11827 5G 


INTERNATIONAL COMMISSIONS 
International Standardization in Water Quality. 
W90-11813 5G 


Global Aspects of Marine Pollution Policy--the 
Need for a New International Convention. 
W90-11826 5C 


Dumping at Sea. 
W90-11827 5G 


Permanent US-Mexico Border Environmental 
Health Commission. 
W90-11940 5G 


INTERSTITIAL WATER 
Pyrite Accumulation in Salt Marshes in the East- 
ern Scheldt, Southwest Netherlands. 
W90-10566 2L 


Pore Water Pressure Variations Causing Slide 
Velocities and Accelerations Observed in a Sea- 
sonally Active Landslide. 

W90-11430 2F 


INTRACOASTAL WATERWAY 
Computation of Flow and Detection of the Salt- 
Front Location for the Atlantic Intracoastal Wa- 
terway (AIW) in the Vicinity of Myrtle Beach, 
South Carolina. 
W90-10659 2L 


Flow and Transport Model of the Atlantic Intra- 
coastal Waterway in the Grand Strand Area, 
South Carolina. 

W90-10660 2E 


INVERTEBRATES 
Occurrence of a Dinoflagellate Bloom Associat- 
ed with an Influx of Low Salinity Water at 
Galveston, Texas, and Coincident Mortalities of 
Demersal Fish and Benthic Invertebrates. 
W90-10681 2L 


Chemical Monitoring in the Dutch Wadden Sea 
by Means of Benthic Invertebrates and Fish. 
W90-10690 5A 


Trace Metals in a Littoral Foodweb: Concentra- 
tions in Organisms, Sediment and Water. 
W90-10867 5B 


Appearance of Invertebrates in Slow Sand Fil- 
ters and Reservoirs of the Zurich Water Supply. 
W90-11817 5F 


IODINE 
Flavoring Agents and Disinfection of Water. 
W90-10774 SF 
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SUBJECT INDEX 


Extraction-Spectrophotometric Determination 
of Arsenic in Environmental Samples with 
Iodide and Amidines. 

W90-11627 5A 


ION EXCHANGE 
Aluminum Solubility, Calcium-Aluminum Ex- 
change, and pH in Acid Forest Soils. 
W90-10826 5B 


Removing and Disposing of Radium from Well 
Water. 
W90-11504 5F 


Exchange Capacity and Adsorbed-Cation 
Charge as Affected by Chloride and Perchlo- 
rate. 

W90-11564 2G 


Copper and Cadmium Effects on Potassium Ad- 
sorption and Buffering Capacity. 
W90-11566 5B 


Ion Exchange Separation Ag(I) from Waste 
Waters. 
W90-11742 5D 


ION EXCHANGE CHROMATOGRAPHY 
Distribution and Classification of Metal Species 
in Soil Leachates. 

W90-10846 5A 


NIWR Interlaboratory Comparison Study No. 
87/A: Determination of Soap, Oil and Grease 
and NIWR Interlaboratory Comparison Study 
No. 87/B: Determination of Various Anions by 
Ion Chromatography - Evaluation of Results. 
W90-11347 5A 


Investigation on the Concentration Efficiencies 
of Some Macroreticular and Ambersorb Resins 
Using Radio-Labelled Organic Contaminants 
Commonly Encountered in Water. 

W90-11744 5A 


ION TRANSPORT 
Deposition and Transport of Trace Metals in an 
Acidified Catchment of Central Ontario. 
W90-10848 5B 


Influence of Acidification on Metal Fluxes in 
Swedish Forest Lakes. 
W90-10851 5B 
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Zooplankton in an Eutrophic Shallow Lake. 
W90-11528 2H 


Water Chemistry of Carolina Bays: A Regional 
Survey. 
W90-11529 2H 


Changes in the Abundance of Small Littoral- 
Zone Fishes in Lake Mendota, Wisconsin. 
W90-11532 2H 


Estimation of Whole Pond Respiration Rate. 
W90-11533 2H 


Lake Morphometry and Light in the Surface 
Layer. 
W90-11534 2H 


Virus-Like Particles in an Ultra-Oligotrophic 
Lake on Vancouver Island, British Columbia. 
W90-11536 2H 


Species Richness of Calanoid Copepods, Clado- 
cerans and Other Branchiopods in Carolina Bay 
Temporary Ponds. 

W90-11584 2H 


Intracellular Deposition of Sulfur Globules in a 
Large-Celled Phototrophic Bacterium Densely 
Populating an Upper Boundary of H2S Layer of 
Lake Kaiike. 

W90-11628 2H 
Factors Possibly Affecting Dominance of Mi- 


crocystis Species. 
W90-11629 2H 


Fish Reproductive Utilization of Coastal 


Marshes of Lake Ontario near Toronto. 
W90-11661 2H 
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Relationships between Phosphorus in Shallow 
Sediments and in the Trophogenic Zone of 
Seven Alberta Lakes. 

W90-11671 2H 


Seasonal Dynamics of a Chironomus plumosus 
(L.) (Diptera, Chironomidae) Population from a 
Fish Pond in Southern Bohemia. 

W90-11699 2H 


Enclosure Experiments with Low-dose Addi- 
tions of Phosphorus and Nitrogen in the Acidi- 
fied Lake Njupfatet, Central Sweden. 

W90-11700 2H 


Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguta Lake in Southeastern Nigeria. 
W90-11701 2H 


Sediment Chemistry of Lake Bhim Tal, U. P., 
India. 
W90-11704 2H 


Deep Lakes Water Quality Modelling: Thermal 
and Biogeochemical Model of Lake Bourget 
(France) (Modelisation de la Qualite des Eaux 
des Lacs Profonds: Modele Thermique et Bio- 
geochimique du Lac du Bourget). 

W90-11731 5B 


Growth and Production of Lagarosiphon Ilicifo- 
lius in Lake Kariba-A Man-made Tropical Lake. 
W90-11777 2H 


Euhydrophytes of Egyptian Nubia. 
W90-11778 6G 


Growth Response of Water Lily to Atmospheric 
CO2 Enrichment. 
W90-11781 2H 


Spatio-Temporal Distribution of an Allochthon- 
ous Bacterial Population (Thermotolerant Coli- 
forms) in a Marine Coastal Ecosystem (Thau 
Pond, France) (Distribution Spatio-Temporelle 
d’une Population Bactcricnne Allochtone (Coli- 
formes Thermotolerants) dans un Ecosysteme 
Marin Cotier (Bassin de Thau, France)). 

W90-11789 2H 


Physical and Chemical Environment of Lake 
Manzala, Egypt. 
W90-11859 2H 


Plankton and Primary Productivity of Lake 
Manzala, Egypt. 
W90-11860 2H 


Seasonal Variation in Phytoplankton Primary 
Production in Relation to Light and Nutrients in 
Lake Awasa, Ethiopia. 

W90-11862 2H 


Microbial Colonization Dynamics in Temporary 
Aquatic Systems. 
W90-11863 2H 


Nutrients (P, N, Si) and Growth Conditions for 
Diatoms and Oscillatoria spp. in Lakes of South- 
Eastern Norway. 

W90-11864 2H 


Phosphorus Sources for Phytoplankton and Bac- 
teria in Lake Michigan. 
W90-11865 2H 


Temporal Variations in Carbon Isotope Ratio of 
Phytoplankton in a Eutrophic Lake. 
W90-11866 5C 


Comparison of Methods for Estimation of Inte- 
gral Primary Production in Shallow Aquatic 
Ecosystems with Special Regard to Turbulent 
Mixing. 

W90-11886 2H 


Method for the Separation of Zooplankton in 
High Eutrophic Water Bodies. 
W90-11890 2H 


NH4 Rhythm of Cyanobacteria in Eutrophic 
Shallow Waters and in Laboratory Cultures. 
W90-11895 2H 


Bacteriological Studies of Lake Lebsko. 
W90-11898 2H 


Vegetation of Three Sphagnum-dominated 
Basin-type Bogs in Northeastern Ohio. 
W90-11955 2H 


LINEAR ALKYL SULFONATES 
Effects of the Environmental Pollutants on 
Heme Oxygenase Activity and Cytochrome P- 
450 Content in Fish. 
W90-10872 xe 


LINEAR ORTHOGONAL CONTRASTS 
Use of Linear Orthogonal Contrasts in Analysis 
of Environmental Data. 
W90-11854 7C 


LINERS 
Characterization of Flow Through a Clay Liner 
with Macro-Pore Cracks. 
W90-11371 5B 


Landfill Liner Quality. 
W90-11453 SE 


LISTERIA 
Listeria Species in a California Coast Estuarine 
Environment. 
W90-11908 2L 


LITERATURE REVIEW 
Environmental Applications of Ion Chromatog- 
raphy. 
W90-10559 SA 


Literature Review on Duckweed Toxicity Test- 
ing. 
W90-10780 5A 


Metal Releases from Toxic Wastes and their 
Impact on Groundwater and Surface Waters. 
W90-11411 5B 


Rainfall and Soil Detachment. 
W90-11487 2J 


Stimulation and Inhibition of Anaerobic Process- 
es by Heavy Metals: A Review. 
W90-11587 5D 


Epizootiology of Neoplasms in Bony Fish of 
North America. 
W90-11956 5C 


LITIGATION 
Environmental Engineer as an Expert in Litiga- 
tion. 
W90-11062 5G 


LITTER 
Effects of Litter Displacement on Riverbank 
Vegetation. 
W90-11185 2E 


Abundances of Benthic Microfauna in Relation 
to Outwelling of Mangrove Detritus in a Tropi- 
cal Coastal Region. 

W90-11220 2H 


Spatial and Temporal Variation in Organic 
Matter Storage in Low-Gradient, Headwater 
Streams. 

W90-11530 2H 


Decomposition Patterns of Surface Leaf Litter 
of Six Plant Species Along a Chihuahuan Desert 
Watershed. 

W90-11586 2H 





Mercury in the Swedish Mor Layer-Linkages to 
Mercury Deposition and Sources of Emission. 
W90-11871 5B 


LITTLE ROCK 
Effects of Acidification on Minor and Trace 
Metal Chemistry in Little Rock Lake, Wiscon- 


sin. 
W90-11919 5B 


LITTORAL ENVIRONMENT 
Wave-Induced Nearshore Flow Patterns in the 
Vicinity of Cochin Harbour, India. 
W90-11636 2L 


LITTORAL ZONE 
Changes in the Chemical Composition of Waters 
in the Littoral Zone of Lake Piaseczno (Lec- 
zynsko-Wlodawskie Lake District, Southeastern 
Poland) During Multiannual Studies. 
W90-11513 2H 


Changes in the Abundance of Small Littoral- 
Zone Fishes in Lake Mendota, Wisconsin. 
W90-11532 2H 


LIVERWORTS 
Mercury Sulphide (HgS) Crystals in the Cell 
Walls of the Aquatic Bryophytes, Jungermannia 
vulcanicola Steph. and Scapania undulata (L.) 
Dum. 
W90-11175 5B 


LIVESTOCK 
Simple Water-Balance Model for the Assessment 
of Livestock Performance in Botswana. 
W90-10528 3F 


LOAM 
Infiltration Rate as Affected by an Alfalfa and 
No-Till Cotton Cropping System. 
W90-10831 2G 


Use of Loams for Hydraulic Filling of the Up- 
stream Blanket of the Baipaza Hydroelectric 
Station. 

W90-11793 8G 


LOCAL GOVERNMENTS 
County Government Responsibility for Preserv- 
ing Coastal Quality. 
W90-10633 5G 


Local Government Responses to the Wetlands 
Protection Challenge: Integration and Coopera- 
tion. 

W90-10639 6E 


Implementing the Massachusetts Wetlands Pro- 
tection Act-The Local Perspective. 
W90-10958 5G 


LOCKS 
Reconstruction of the Guard Walls of Locks on 
the Oka River. 
W90-11798 8A 


LOGGING 
Woody Debris, Channel Features, and Macroin- 
vertebrates of Streams with Logged and Undis- 
turbed Riparian Timber in Northeastern Oregon, 
U.S.A. 
W90-10728 4C 


LOIRE RIVER 
Distribution of Arsenite and Total Dissolved 
Arsenic in Major French Estuaries: Dependence 
on Biogeochemical Processes and Anthropogen- 
ic Inputs. 
W90-10806 5B 


Modelling of Eutrophication in the River Loire- 
the POLUPA Model (Modelisation de l’Eutro- 
phication en Loire). 

W90-11726 5B 


Effect of Maximum Turbidity Zone on the Vari- 
ations of Dissolved Oxygen Concentration: Ex- 


SUBJECT INDEX 


ample of the Estuary of the Loire (Influence du 
Bouchon Vaseux sur la Variations des Concen- 
trations en Oxygen Dissous Cas de |’Estuaire de 
la Loire). 

W90-11735 2L 


Sediment, Parameters and Distribution of Metals 
in Fine Sediments of the Loire Estuary. 
W90-11870 5B 


LONDON DUMPING CONVENTION 
Global Aspects of Marine Pollution Policy--the 
Need for a New International Convention. 
W90-11826 5C 


LORENTZ BARREL AND DRUM SITE 
Superfund Record of Decision: Lorentz Barrel 
and Drum, CA. 

W90-11351 5G 


LOUISIANA 
Wetlands Restoration: The Private Sector to the 
Rescue. 
W90-10640 6G 


Simulation of Flow in the Lower Calcasieu 
River Near Lake Charles, Louisiana. 
W90-10663 2E 


Fiscal Year 1988 Program Report (Louisiana 
Water Resources Research Institute). 
W90-11237 9D 


Beneficial Uses of Dredged Material Within the 
New Orleans District. 
W90-11323 SE 


Overview of Dredge Material Management in 
the Vicksburg District. 
W90-11325 SE 


Inventory of Wetland Impoundments in the 
Coastal Zone of Louisiana, USA: Historical 
Trends. 

W90-11824 2L 


Effect of Subsurface Drainage on Runoff Losses 
of Atrazine and Metolachlor in Southern Louisi- 
ana. 

W90-11842 5B 


LOVE CANAL 
Cleaning of Love Canal Area Storm and Sani- 
tary Sewers. 
W90-11101 5G 


LOVEJOY POND 
Lovejoy Pond Water Quality. Final Report. 
W90-11075 5G 


LOW FLOW 
Low Flow During the 1988 Drought in Tennes- 


see. 
W90-11228 71C 


Development of Low-Discharge Baffle-Sluice 
Modules. 
'W90-11499 3F 


LOW-HEAD HYDROELECTRIC PLANTS 
Observation of Jet Interference in 6-Nozzle 
Pelton Turbine. 

W90-11950 8C 


LOWER SALMON RIVER 
Comprehensive Evaluation of Information/Edu- 
cation Programs to Reduce Recreation Impacts 
on the Lower Salmon River. 
W90-11804 6B 


LOXAHATCHEE RIVER 
Wetland Impact Evaluation and Mitigation: 
Comparing Apples and Oranges. 
W90-10935 5G 


LTM MODEL 
Application of the BRANCH and LTM Models 
to the Coosa River, Alabama. 
W90-10656 2E 


LUMINESCENCE 
Improved Luminescence Technique for Screen- 
ing Aromatic Contaminants in Environmental 
Samples. 
W90-11341 SA 


LYSIMETERS 
Comparison of Soil Water Chemistry and 
Sample Size Requirements for Pan vs Tension 
Lysimeters. 
W90-11874 2G 


Measurements of Cloud Water Deposition on 
Vegetation Using a Lysimeter and a Flux Gradi- 
ent Technique. 

W90-11968 2B 


Recharge Estimates for the Hanford Site 200 
Areas Plateau. 
W90-11989 5B 


MACROINVERTEBRATES 
Woody Debris, Channel Features, and Macroin- 
vertebrates of Streams with Logged and Undis- 
turbed Riparian Timber in Northeastern Oregon, 
U.S.A. 
W90-10728 4C 


Importance of Site Selection in Monitoring the 
Macroinvertebrate Communities of the Yarra 
River, Victoria. 

W90-11204 TA 


Diversity and Number of Bottom Macroinverte- 
brates and Size of Larvae of Three Species of 
Chironomidae Collected from the Bottom and 
from Artificial Substrata in the River Widawka 
(Central Poland). 

W90-11516 2H 


Diel Migration and Microhabitat Distribution of 
a Benthic Stream Assemblage. 
W90-11535 2E 


Role of Three Species of Benthic Invertebrates 
in the Transport of Arsenic from Contaminated 
Estuarine Sediment. 

W90-11598 5B 


Toxicity of Carbofuran to Selected Macroinver- 
tebrates in Prairie Ponds. 
W90-11838 5C 


MACROPHYTES 
Growth and Production of Lagarosiphon Ilicifo- 
lius in Lake Kariba-A Man-made Tropical Lake. 
W90-11777 2H 


Mass Balance Method for Assessing the Poten- 
tial of Artificial Wetlands for Wastewater Treat- 
ment. 


W90-11992 5D 


MAGNESIUM 
Magnesium-Salinity Relation in the Saline Lake 
Ostracode Cyprideis Americana. 
W90-11442 2H 


MAGNETIC STUDIES 
Paleoenvironmental Implications of Magnetic 
Measurements on Sediment Core from Kunming 
Basin, Southwest China. 
W90-10792 2J 


Magnetic Susceptibility in Sediment Records of 
Lake Adran, Eastern Sweden: Correlation 
Among Cores and Interpretation. 

W90-10794 2J 


MAINE 
Spodosol Variability and Assessment of Re- 
sponse to Acidic Deposition. 
W90-10833 5B 


Sabattus Pond Restoration Project. 
W90-11074 5G 





MAINE 


Restoration of Sebasticook Lake. 
W90-11336 5G 


Electrode pH Error, Seasonal Epilimnetic 
pCO2, and the Recent Acidification of the 
Maine Lakes. 

W90-11579 SA 


MAINTENANCE 
Application of a Computer-Based System in the 
Development of Objective River Maintenance. 
W90-10539 6A 


Issues Related to Interventions in Farmer-Man- 
aged Irrigation: Rehabilitation of a Tank Irriga- 
tion System. 

W90-11294 3F 


Repair of Runner Chamber Liners at Chilla 
Power Station in India. 
W90-11541 8c 


Operating Experience and Reliability Assess- 
ment of Elements of Pumping Stations. 
W90-11797 8A 


Microprocessor-Based Diagnostic Device for 
Protecting the Generator-Transformer Unit 
from a Single-Phase Ground Fault. 

W90-11800 8C 


MALAYSIA 
Geomorphological Basis of Beach Resort Sites: 
Some Malaysian Examples. 
W90-11637 2J 


Management of Water in Malaysia. 
W90-11818 5G 


MAMMALS 
Differences in Uptake of Persistent Pollutants 
for Predators Feeding in Aquatic and Terrestrial 
Habitats. 
W90-10697 5B 


MANAGEMENT PLANNING 
Expert Systems for the Interpretation of River 
Quality Data. 
W90-10543 5G 


Wastewater Planning and Administration in 
Southeastern Coastal Jurisdictions. 
W90-10647 5G 


Rapid Assessment of Coastal Zone Management 
Requirements: A Case-Study from the Arabian 
Gulf. 

W90-10744 6A 


Long-Term Management Strategy for Dredged 
Material Disposal for the Naval Weapons Sta- 
tion, Yorktown, Yorktown, Virginia; Naval 
Supply Center, Cheatham Annex, Williamsburg, 
Virginia; and Naval Amphibious Base, Little 
Creek, Norfolk, Virginia. Phase I: Evaluation of 
Existing Management Options and Data. 

W90-11072 SE 


Sludge Management Planning Takes Metro 
Denver Sludge from Liability to Asset. 
W90-11131 SE 


New Federal Regulations on Dredging. 
W90-11331 6E 


Harmonizing New Pump Station into Existing 
Systems. 
W90-11512 5D 


System Model to Analyse Environmental Carry- 
ing Capacity for Managing Urban Growth of the 
Taipei Metropolitan Region. 

W90-11805 5G 


Planning of Water Resources System Manage- 


ment. 
W90-11812 6A 
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Setting the Agenda for Estuarine Water Quality 
Management: Lessons from Puget Sound. 
W90-11831 5G 


Management of a Liquid-Waste-Hauler Control 
Program. 
W90-11973 5D 


MANGANESE 
Contrasting Behaviour of Manganese in the Sur- 
ficial Sediments of Thirteen South-Central On- 
tario Lakes. 
W90-10842 5B 


Biological Treatment of Manganese from 
Mining Seepage: Pilot Plant Studies. 
W90-10998 5D 


MANGROVE SWAMPS 
Aeration Method Investigations in a Red Man- 
grove Dominated Mosquito Control Impound- 
ment. 
W90-10606 5G 


Abundances of Benthic Microfauna in Relation 
to Outwelling of Mangrove Detritus in a Tropi- 
cal Coastal Region. 

W90-11220 2H 


MANUALS 
Federal Manual for Identifying and Delineating 
Jurisdictional Wetlands. 
W90-11278 2H 


MANUFACTURED GAS 
Bioremediation of Former Manufactured Gas 
Plant Sites. 
W90-10970 5G 


MANURE 
Nitrous Oxide Production from Injected Liquid 
Dairy Manure. 
W90-10828 SE 


MAPPING 
Cartographic Modeling of Nonpoint Pollutant 
Surfaces for a Coastal Drainage Area. 
W90-10591 7C 


Development of Wetlands Mapping Procedures 
for Forest Planning in Southeast Alaska. 
W90-10917 TA 


Airborne Gamma Radiation Snow Water Equiv- 
alent and Soil Moisture Measurements and Satel- 
lite Areal Extent of Snow Cover Measurements: 
A User’s Guide, Version 3.0. 

W90-11070 2c 


Investigation of Ground Water Flow Patterns 
from Comparison of Fault, Joint and Photo- 
Lineament Trends in the Edwards Limestone, 
Texas, U.S.A. 

W90-11374 2F 


Mapping Surface Energy Balance Components 
by Combining Landsat Thematic Mapper and 
Ground-Based Meteorological Data. 

W90-11811 TC 


MAPS 


National Wetlands Inventory in North Carolina. 
W90-10600 7€ 


Low Flow During the 1988 Drought in Tennes- 
see. 
W90-11228 7C 


Use of Digital Elevation Models for Flood 
Hazard Mapping. 
W90-11428 1C 


MARATHON BATTERY SITE 
Superfund Record of Decision: Marathon Bat- 
tery, NY. 
W90-11332 5G 


MARINAS 
Use of Marine Sanitation Devices on Maryland 
Waters of the Chesapeake Bay. 
W90-10651 5E 


MARINE ALGAE 
Differential Response of Marine Diatoms to 
Trace Metals. 
W90-10881 5C 


Influence of Light Intensity and Photoadapta- 
tion on the Toxicity of PCB to a Marine 
Diatom. 

W90-11852 5c 


MARINE BACTERIA 
Hydrocarbon Mineralization in Sediments and 
Plasmid Incidence in Sediment Bacteria from the 
Campeche Bank. 
W90-11520 5B 


Differential Rates of Digestion of Bacteria by 
Freshwater and Marine Phagotrophic Protozoa. 
W90-11525 2H 


Some Aspects of Microbiology of the Gulf of 
Finland. 


W90-11897 2L 


MARINE BIOLOGY 
Ecological Investigations in the Onshore Pelagic 
Zone near Warnemunde from March 1985 to 
March 1986. 
W90-11883 2L 


Important Ecological Features of the Polish 
Costal Zone of the Baltic Sea. 
W90-11884 5C 


Results of Ecological Enclosure Experiments 
with Pelagic Communities of the Arkona Sea 
(Baltic Sea). 

W90-11892 2L 


MARINE ENVIRONMENT 
Methodology of Chemical Monitoring in the 
Marine Environment. 
W90-10683 5A 


Critical Review of Selected Heavy Metal and 
Chlorinated Hydrocarbon Concentrations in the 
Marine Environment. 

W90-10699 5B 


Summer Phytoplankton in the Near-East Part of 
the Mediterranean Sea: Biomass and Limiting 
Factors (in Russian). 

W90-10748 2L 


Problems of the Radiocarbon Method Applica- 
tion for Estimating the Primary Production of 
Oligotrophic Waters (in Russian). 

W90-10750 7B 


Experimental Variables in Biodegradation of 
Surfactant in Marine Environment. 
W90-10885 5B 


Biogeochemistry of Butyltins in an Enclosed 
Marine Ecosystem. 
W90-11719 5B 


Coastal and Marine Environmental Stress in the 
St. Vincent Grenadines. 
W90-11819 4C 


MARINE POLLUTION 
Methodology of Chemical Monitoring in the 
Marine Environment. 
W90-10683 5A 


Monitoring Activities in the Federal Republic of 
Germany Pursuant to International Conventions 
and National Legislation. 

W90-10685 5A 





Seabirds as Monitor Organisms of Contaminants 
Along the German North Sea Coast. 
W90-10688 5A 


Chemical Monitoring in the Dutch Wadden Sea 
by Means of Benthic Invertebrates and Fish. 
W90-10690 5A 


Use of Carbonyl Iron to Induce Iron Loading in 
the Mussel Mytilus edulis. 
W90-10874 SA 


Experimental Variables in Biodegradation of 
Surfactant in Marine Environment. 
W90-10885 5B 


Gas Chromatographic and Capillary Gas Chro- 
matographic/Mass Spectrometric Determination 
of Organic Sulfur Compounds (OSCs) in Sedi- 
ment from Ports: Significance of These Com- 
pounds as an Oil Pollution Index. 

W90-10889 SA 


Experimental and Environmental Induction of 
Cytochrome P450E in Fish from Bermuda 
Waters. 

W90-11550 SA 


Metallothionein as an Indicator of Heavy-Metal 
Exposure in Two Subtropical Fish Species. 
Ww90-11551 5A 


Changes in the Biochemical Composition of a 
Subtropical Bivalve, Arca Zebra, in Response to 
Contaminant Gradients in Bermuda. 

W90-11552 5C 


Measurement of Physiological Energetics 
(Scope for Growth) and Chemical Contaminants 
in Mussels (Arca zebra) Transplanted Along a 
Contamination Gradient in Bermuda. 

W90-11553 5C 


Analysis of Macrobenthic and Meiobenthic 
Community Structure in Relation to Pollution 
and Disturbance in Hamilton Harbour, Bermu- 
da. 

W90-11554 5C 


Comparisons of Dominance Curves. 
W90-11555 5C 


Water Quality Bioassays in Two Bermudan Har- 
bours Using the Ciliate Euplotes vannus, in Re- 
lation to Tributyltin Distribution. 

W90-11556 5A 


Global Aspects of Marine Pollution Policy--the 
Need for a New International Convention. 
W90-11826 5C 


Dumping at Sea. 
W90-11827 5G 


MARINE RESOURCES 
Rapid Assessment of Coastal Zone Management 
Requirements: A Case-Study from the Arabian 
Gulf. 
W90-10744 6A 


MARINE SEDIMENTS 

Polychlorinated Dibenzo-p-Dioxins (PCDDs) 
and Polychlorinated Dibenzofurans (PCDFs) in 
Sediments and Fish in Hamburg Harbor (Po- 
lychlorierte Dibenzo-p-Dioxine (PCDDs) und 
Polychlorierte Dibenzofurane (PCDFs) in Sedi- 
menten und Fischen aus dem Hamburger 
Hafen). 

W90-10545 5B 


Pyrite Accumulation in Salt Marshes in the East- 
ern Scheldt, Southwest Netherlands. 
W90-10566 2L 


Comparison of Phosphorus Immobilization in 
Sediments of Freshwater and Coastal Marine 
Systems. 

W90-10572 5B 
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Zinc and Copper in Sediments of Southern 
Bohai Sea. 
W90-10709 5B 


Separation and Determination of Polycyclic Ar- 
omatic Hydrocarbons in Marine Sediments. 
W90-10711 5A 


Gas Chromatographic and Capillary Gas Chro- 
matographic/Mass Spectrometric Determination 
of Organic Sulfur Compounds (OSCs) in Sedi- 
ment from Ports: Significance of These Com- 
pounds as an Oil Pollution Index. 

W90-10889 SA 


Sorption of Polychlorinated Biphenyls on 
Marine Sediments: I. The Role of the Organic 
Carbon Content. 

W90-11170 5B 


Sorption of Polychlorinated Biphenyls on 
Marine Sediments: II. Effect of Removal of 
Sediment Organic Matter. 

Ww90-11171 5B 


Low Molecular Fatty Acids in the Marine Sedi- 
ments of Eutrophic Coastal Regions. 
W90-11223 5B 


Hydrocarbon Mineralization in Sediments and 
Plasmid Incidence in Sediment Bacteria from the 
Campeche Bank. 

W90-11520 5B 


Detection of Low-Weight Natural Organic Mol- 
ecules from Marine Interstitial Waters in Gel 
Chromatography. 

W90-11772 2K 


Actualistic Model of Mud Deposition and Dia- 
genesis for the Western Baltic Sea. 
W90-11880 2L 


Metal Distribution in Sediments of the Baltic 
Sea. 


W90-11881 5B 


MARKET VALUE 
Application of Wetland Valuation Techniques: 
Examples from Great Lakes Coastal Wetlands. 
W90-11231 6B 


MARKETING 
Interruptible Water Markets in the Pacific 
Northwest. 
W90-10704 6C 


Municipal Sewage Treatment Plant Sludge Man- 
agement. 
W90-11091 5D 


Compost Marketing: A View from the Private 
Sector. 
W90-11138 SE 


What’s Helpful and What’s Not to the Success- 
ful Marketing of Sewage Sludge Compost. 
W90-11139 SE 


Compost Marketing and Its Effect on Operating 
Costs at a 50 Wet-Ton-Per-Day Sludge Com- 
posting Facility. 

W90-11140 SE 


Market Development for London Sludge. 
W90-11691 SE 


MARSDIEP BASIN 
Eutrophication of the Dutch Wadden Sea: Ex- 
ternal Nutrient Loadings of the Marsdiep and 
Vliestroom Basin. 
W90-10692 5B 


MARSH MANAGEMENT 
Using New Work and Maintenance Material for 
Marsh Creation in the Galveston District. 
W90-11324 SE 


MASS SPECTROMETRY 


MARSH PLANTS 
Plant Productivity in a Freshwater Tidal Marsh, 
Quebec City (Quebec), (Productivite Vegetale 
dans un Marais Intertidal d’Eau Douce, Quebec 
(Quebec)). 
W90-11187 2H 


Nutritive Elements (N and P), Heavy Metal (Zn, 
Cu, Pb, and Hg) and Plant Production in a 
Freshwater Tidal Marsh, Quebec City (Quebec), 
(Elements Nutritifs (N et P), Metaux Lourds 
(Zn, Cu, Pb et Hg) et Productivite Vegetale 
dans un Marais Intertidal d’Eau Douce, Quebec 
(Quebec)). 

W90-11188 5B 


MARSHES 
Beneficial Uses of Dredged Material Within the 
New Orleans District. 
W90-11323 SE 


Using New Work and Maintenance Material for 
Marsh Creation in the Galveston District. 
W90-11324 5E 


MARYLAND 
Coastal Wetlands Regulation in Maryland: A 
Program Evaluation. 
W90-10641 6E 


Extent and Trend of Nitrate Contamination in 
Region III: The Coastal Plain and Piedmont 
Province. 

W90-11063 5B 


Implementation of a Privatized Municipal 
Sewage Sludge Composting Facility--Baltimore, 
Maryland. 

W90-11141 SE 


Relative Source Contributions of Sediment in a 
Surface Coal Mined Basin of Maryland. 
W90-11154 5B 


Hydrogeology of the Canal Creek Area, Aber- 
deen Proving Ground Maryland. 
W90-11224 2F 


Ground-Water Use in the Coastal Plain of Mary- 
land 1900-1980. 
W90-11240 6D 


MASAN BAY 
Pollution in Masan Bay, A Matter of Concern in 
South Korea. 
W90-11757 5B 


MASONBORO ISLAND 
Defining the Total Economic Value of a Natural 
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Status of MWRA’s Residuals Management Pro- 
gram. 
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MEXICO 
Biological and Physiological Characterization of 
the Rio Carrizal Estuary, Tamaulipas, Mexico. 
W90-10680 2L 


Oxidation States of Arsenic in Well-Water from 
a Chronic Arsenicism Area of Northern Mexico. 
W90-10778 2K 


Convection and Rainfall over Mexico and Their 
Modulation by the Southern Oscillation. 
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Hydrology and Rain Flushing of the Nichupte 
Lagoon System, Cancun, Mexico. 
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Permanent US-Mexico Border Environmental 
Health Commission. 
W90-11940 5G 
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MICHIGAN 
Flow Model of Saginaw River Near Saginaw, 
Michigan. 
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Mechanisms of Water Quality Improvement in 
Wetland Treatment Systems. 
W90-10957 5D 


Background Concentrations of Metals and Cya- 
nide in Lower Michigan Soils. 
W90-10969 5B 


Tritium Transport Through a Fractured Till in 
Michigan. 
W90-11229 5B 


Basic Local-Level Water Resource Data Base. 
W90-11230 71C 


Application of Wetland Valuation Techniques: 
Examples from Great Lakes Coastal Wetlands. 
W90-11231 6B 


MICROBIAL DEGRADATION 
Anaerobic Biodegradation of 2,4,5-Trichloro- 
phenoxyacetic Acid in Samples from a Methano- 
genic Aquifer: Stimulation by Short-Chain Or- 
ganic Acids and Alcohols. 
W90-11524 5B 


Vermial and Microbial Management of Biologi- 
cal Sludges Under Dynamic Conditions of Tem- 
perature and Seasonal Changes. 
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Petroleum and Chlorinated Hydrocarbon Analy- 
sis in Support of In Vitro Studies of Natural 
Anaerobic and Aerobic Microbial Degradation 
of Xenobiotics in Contaminated Groundwater 
and Soil. 

W90-11621 5B 


Chlorinated Biphenyl Mineralization by Individ- 
ual Populations and Consortia of Freshwater 
Bacteria. 

W90-11910 5B 


MICROBIOLOGICAL STUDIES 
Microbiological and Trihalomethane Responses 
to Booster Chlorination. 
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Multi-Media Microbiological Risk Assessment 
Methodology for Municipal Wastewater 
Sludges. 

W90-11097 5B 


Microbial Water Quality Concerns for Water 
Supply Use. 
W90-11267 5F 


Layered Structure of Bacterial Aggregates Pro- 
duced in an Upflow Anaerobic Sludge Bed and 
Filter Reactor. 
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Differential Rates of Digestion of Bacteria by 
Freshwater and Marine Piiagotrophic Protozoa. 
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Rates of Microbial Metabolism in Deep Coastal 
Plain Aquifers. 
W90-11526 2F 


Attachment of Vibrio cholerae Serogroup O1 to 
Zooplankton and Phytoplankton of Bangladesh 
Waters. 

W90-11527 5B 


Microbial Colonization Dynamics in Temporary 
Aquatic Systems. 
W90-11863 2H 


Pseudomonas Fluorescens Survival and Plasmid 
RP4 Transfer in Agricultural Water. 
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MICROCYSTIS 
Factors Possibly Affecting Dominance of Mi- 
crocystis Species. 
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MICROIRRIGATION 
Manage Microirrigation Effectively. 
W90-10702 3F 


MICROORGANISMS 
Multiplication of Microorganisms in an Evapo- 
rative Air Cooler and Possible Indoor Air Con- 
tamination. 
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Water, Microbes and Man--A Hundred Years 
on. 
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Pseudomonas Fluorescens Survival and Plasmid 
RP4 Transfer in Agricultural Water. 
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MICROSCOPIC ANALYSIS 
Identification of Contaminant-Induced Cellular 
and Subcellular Lesions in the Liver of Flounder 
(Platichthys flesus L.) Caught at Differently Pol- 
luted Estuaries. 
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Colloidal Iron Oxyhydroxy-Phosphate: The 
Sizing and Morphology of an Amorphous Spe- 
cies in Relation to Partitioning Phenomena. 
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MICROSCOPY 
Image Analysis of Biomass Immobilized on 
Micro-Carriers. 
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MICROTOX ASSAY 
Assessing the Effectiveness of Depuration of 
Polluted Clams and Mussels Using the Microtox 
Bioassay. 
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MID-ATLANTIC STATES 
Regional Estimates of Acid Mine Drainage 
Impact on Streams in the Mid-Atlantic and 
Southeastern United States. 
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MIDGES 
Effects of pH and Temperature on the Acute 
Toxicity and Uptake of Carbaryl in the Midge, 
Chironomus riparius. 
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Fossil Midge Associations and the Historical 
Status of Fish in Acidified Lakes. 
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Utility of Surface-Floating Chironomidae Pupal 
Exuviae in Assessing the Impact of PCBs on 
Two Stream Communities. 
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Diversity and Number of Bottom Macroinverte- 
brates and Size of Larvae of Three Species of 
Chironomidae Collected from the Bottom and 
from Artificial Substrata in the River Widawka 
(Central Poland). 
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Seasonal Dynamics of a Chironomus plumosus 
(L.) (Diptera, Ciiironomidae) Population from a 
Fish Pond in Southern Bohemia. 
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Use of Linear Orthogonal Contrasts in Analysis 
of Environmental Data. 
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Effect of Naturally Varying Discharge Rates on 
the Species Richness of Lotic Midges. 
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MILITARY RESERVATIONS 
U.S. Marine Corps Base, Camp Lejeune, NC: 
Management of Coastal Resources. 
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Long-Term Management Strategy for Dredged 
Material Disposal for the Naval Weapons Sta- 
tion, Yorktown, Yorktown, Virginia; Naval 
Supply Center, Cheatham Annex, Williamsburg, 
Virginia; and Naval Amphibious Base, Little 
Creek, Norfolk, Virginia. Phase I: Evaluation of 
Existing Management Options and Data. 
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McClellan Air Force Base Plating Shop Rinse 
Waste Recycle System. 
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MILK RIVER BASIN 
Streamflow Characteristics of Small Tributaries 
of Rock Creek, Milk River Basin, Montana, Base 
Period Water Years 1983-87. 
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MINE WASTES 
Effects of pH on the Accumulation and Redistri- 
bution of Metals in a Polluted Stream Bed Sedi- 
ment. 
W90-10836 5B 


Vertical Distribution of Uranium Mill Tailings 
Contaminants in Langley Bay, Lake Athabasca 
Sediments. 
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Nickel Diagenesis and Partitioning in Lake Sedi- 
ments. 
W90-10844 5B 


Biological Treatment of Manganese from 
Mining Seepage: Pilot Plant Studies. 
W90-10998 5D 


Field Deployment of a Scope for Growth Assay 
Involving Gammarus pulex, A Freshwater 
Benthic Invertebrate. 

W90-11160 5A 


Use of Biological Monitoring in the Assessment 
of Effects of Mining Wastes on Aquatic Ecosys- 
tems of the Alligator Rivers Region, Tropical 
Northern Australia. 
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Investigations of the Impact of Effluent from the 
Ok Tedi Copper Mine on the Fisheries Resource 
in the Fly River, Papua New Guinea. 
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Ground-Water Protection Standards for Inactive 
Uranium Tailings Sites (40 CFr 192). Back- 
ground Information for Final Rule. 
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Geochemical Processes Controlling Selenium in 
Ground Water After Mining, Powder River 
Basin, Wyoming, U.S.A. 
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Tetrachlorobenzyltoluenes in Eel from the 
Netherlands. 
W90-11837 5B 


Use of Sequential Extraction to Evaluate the 
Heavy Metals in Mining Wastes. 
W90-11868 5A 


MINERALIZATION 
Supplemental Substrate Enhancement of 2,4- 
Dinitrophenol Mineralization by a Bacterial 
Consortium. 
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Hydrocarbon Mineralization in Sediments and 
Plasmid Incidence in Sediment Bacteria from the 
Campeche Bank. 
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Purification of Water with Near-u.v. Illuminated 
Suspensions of Titanium Dioxide. 
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Effect of Acid Rain, Soil Temperature and Hu- 
midity on C-Mineralization Rates in Organic 
Soil Layers under Spruce. 
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Chlorinated Biphenyl Mineralization by Individ- 
ual Populations and Consortia of Freshwater 
Bacteria. 
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MINING 
Peat Mining Regulations and Coastal Water 
Quality Protection. 
W90-10650 5G 


Health Problems in Galena, Kansas: A Heavy 
Metal Mining Superfund Site. 
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MINING EFFECTS 
Wetland Creation in a River Valley Disturbed 
by Dredge Boat Mining. 
W90-10940 4C 


MINING ENGINEERING 
Problems of Creating High-Head Pumped Stor- 
age Stations with an Underground Lower Reser- 
voir. 
W90-11803 8A 


MINNESOTA 
Fiscal Year 1988 Program Report (Minnesota 
Water Resources Research Center). 
W90-11263 9D 


MISSISSIPPI 
Ground-Water Models for the Hattiesburg and 
Laurel, Mississippi Regions. 
W90-11254 2F 


Evaluation and Development of Water Re- 
sources Management Strategies for Drought/ 
Emergency Conditions. 
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Farmers’ Perceptions and Use of Soil and Water 
Conservation Technologies. 
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Environmental Assessment of Moon Lake, Mis- 
sissippi and its Watershed. 
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Wetland Impact Evaluation and Mitigation: 
Comparing Apples and Oranges. 
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Mitigation or Litigation: The Scientific Reason- 
ableness of Wetlands Restoration vs. Preserva- 
tion. 
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Use of Water Control Stuctures in Drainage 
Channels to Restore Lost Wetland Values. 
W90-10943 8A 


Two Urban Stream Reconstruction and Wetland 
Restoration/Creation Projects in Aurora, Colo- 
tado. 
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‘Wetlands Preservation as Mitigation’: Imple- 
mentation of the DER Policy. 
W90-10946 4C 


MIXING 
Hydraulic Modeling of Mixing in Wastewater 
Dechlorination Basin. 
W90-10766 5D 





Modeling Flow and Mixing in Sedimentation 
Tanks. 
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Formation and Fate of a River Plume: A Nu- 
merical Model. 
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Circulation and Mixing in a Stratified Reservoir. 
W90-11486 2H 


Effects of Stirring on Residual Chlorine During 
Chlorination of Seawater Containing Ammonia 
Nitrogen. 
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Classification and Mixing of Two-dimensional 
Buoyant Surface Discharges. 
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MODEL STUDIES 
Modelling Soil Water Status in Complex Ter- 
rain. 
W90-10524 2D 


Water Supply from the Groundwater Table and 
the Growth of Poplar: A Case Study. 
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Proposed Methodology for Assessing the Rela- 
tive Impact of Acid Rain and Nitrogen Fertiliz- 
ers on Acidity of Agricultural Soils in Canada. 
W90-10529 5B 


River Flow Simulation: Research and Develop- 
ments. 
W90-10540 7c 


Model Simulations of Rainout and Washout 
from a Warm Stratiform Cloud. 
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Variability of Entrainment of Cohesive Sedi- 
ments in Freshwater. 
W90-10569 2J 


Sensitivity of Estuarine Systems. 
W90-10589 2L 


Spreadsheet Simulation of the Hydrology of Im- 
pounded Salt Marshes. 
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Coupled Three-Dimensional Ground-Water 
Flow and Lake-Stage Model of Northern Palm 
Beach County, Florida. 

W90-10616 2F 


Water Balance Modeling and Safe Yield Estima- 
tion for Ground Water Management - 1. Meth- 
odology. 
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Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Trans- 
port Modeling. 
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One-Dimensional Equations of Unsteady Open- 
Channel Flow. 
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Evolution and Operational Status of the Branch- 
Network Unsteady Flow Model. 
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Application of the BRANCH Model to Deter- 
mine Flow in the Alabama River. 
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Application of the BRANCH and LTM Models 
to the Coosa River, Alabama. 
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One-Dimensional Flow Modeling of the St. 
Johns River at Jacksonville, Florida. 
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SUBJECT INDEX 


Flow Model of Saginaw River Near Saginaw, 
Michigan. 
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Computation of Flow and Detection of the Salt- 
Front Location for the Atlantic Intracoastal Wa- 
terway (AIW) in the Vicinity of Myrtle Beach, 
South Carolina. 
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Flow and Transport Model of the Atlantic Intra- 
coastal Waterway in the Grand Strand Area, 
South Carolina. 
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Tide-Induced Circulation and Flushing Using 
Tide Gates in Residential Canals of Cape Coral, 
Florida. 
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Evaluation of Streamflow-Gaging Methods for 
Application to a River with Flat Slope - James 
River, North Dakota/South Dakota. 

W90-10662 7B 


Simulation of Flow in the Lower Calcasieu 
River Near Lake Charles, Louisiana. 
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Branch Flow Model of the Knik and Matanuska 
Rivers, Alaska. 
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Flow Determination for Ohio River at Greenup 
Dam and Louisville, Kentucky. 
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Flow Model of the Hudson River from Albany 
to New Hamburg, New York. 
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Simulation of Debris Flows Using the HY- 
DRAUX Model. 
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Mutual Relationship Between the Monitoring 
and Modelling of Estuarine Ecosystem. 
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Ecosystem Model of the Western Wadden Sea: 
A Bridge Between Science and Management. 
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Interruptible Water Markets in the Pacific 
Northwest. 
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Land Quality, Irrigation Development, and 
Cropping Patterns in the Northern High Plains. 
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Partition and Transport of Tidal Wave Energies 
in Varying Cross-Section Estuaries and Their 
Application to the Estimate of Tidal Energies in 
the Hangzhou Bay. 
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Restoring Acidified Streams in Upland Wales: A 
Modelling Comparison of the Chemical and Bio- 
logical Effects of Liming and Reduced Sulphate 
Deposition. 
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Three-Resistance Transport Model for Dye Ad- 
sorption onto Bagasse Pith. 
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Capacity Expansion for Regional Wastewater 
Systems. 
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Algorithm for Reliability-Based Optimal Design 
of Water Networks. 
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Reorganization of Water-Distribution System. 
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Modeling DO Conditions in Streams with Dis- 
persion. 
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Prediction of Stream Volatilization Coefficients. 
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Modeling Flow and Mixing in Sedimentation 
Tanks. 
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Temporal and Vertical Distribution of Acidity 
and Ionic Composition in Clouds: Comparison 
Between Modeling Results and Observations. 
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Modeling Soluble Chemical Transfer to Runoff 
with Rainfall Impact as a Diffusion Process. 
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Transfer Function Model of Field-Scale Solute 
Transport Under Transient Water Flow. 
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Diffusion of Sorbed Solutes in Gas and Liquid 
Phases of Low-Moisture Soils. 
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Sorption Dynamics of Organic Compounds in 
Soils and Sediments. 
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Kinetics of Biodegradation in Soil. 
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Overview of Organic Chemical Environmental 
Fate and Transport Modeling Approaches. 
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Movement of Volatile Organic Chemicals in 
Soils. 
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Nonequilibrium Transport of Organic Contami- 
nants in Groundwater. 
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Coastal Wetlands in the Twenty-First Century: 
Profound Alterations Due to Rising Sea Level. 
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Kinetic Analysis of Rotating Biological Contac- 
tors Treating High Strength Wastes. 
W90-10984 5D 


Simulation Studies of the Transient Response of 
Activated Sludge Systems to Biodegradable In- 
hibitory Shock Loads. 
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Comparison of Respirometric Methods for De- 
termination of Biokinetic Constants for Toxic 
and Nontoxic Wastes. 
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Model to Determine the Likelihood of Sediment 
Contamination in Freshwater Systems: A ‘Con- 
cern Ranking’ Approach to Prioritizing Field 
Identification of Synthetic Organic Chemicals. 
W90-11083 5B 


Ground-Water Modeling Study of Wastewater 
Land Disposal Near the Cape Cod Canal. 
W90-11087 2F 


Influence of Climate Variability on Streamflow 
Variability: Implications in Streamflow Predic- 
tions and Forecasting. 
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Interim Technical Reports: FY 1988-1989. 
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Ground-Water Models for the Hattiesburg and 
Laurel, Mississippi Regions. 
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Mass-Balance Nitrate Model for Predicting the 
Effects of Land Use of Ground-Water Quality in 
Municipal Wellhead Protection Areas. 
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Developments in Hydraulic Engineering - 
Volume 4. 
W90-11282 8B 


Lake Hydraulics. 
W90-11283 


Multiphase Flows in Porous Media. 
W90-11285 2F 


Groundwater Flow and Pollution in Fractured 
Rock Aquifers. 
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Groundwater Models. 
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Modeling Soil Erosion and Sediment Yield. 
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Research Progress on Soil Erosion Processes 
and a Basis for Soil Conservation Practices. 
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Erodibility and Erosivity. 
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Defining an Equivalent Porous Media for Frac- 
tured Rock Masses Using Discrete Fracture 
Models. 
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Application of Rock-Fracture Models and Field- 
Saturated Hydraulic Conductivity Measure- 
ments to an Image Analysis Study of Fractures 
in a Glacial Till Unit of Southern Alberta. 
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Interpretation of Pumping Tests in Fractured 
Aquifers: from Theory to Routine Field Analy- 
sis. 
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Solute Transport in a Fractured Laboratory 
Core: Experimental Results and Interpretation 
Using the Matrix Diffusion Model. 
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Numerical Modeling of Upward Migration of 
Underground Wastes Through Hydrologic Con- 
duits Around the Wellbore. 
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Discrete and Continuum Approaches to Solution 
of Flow Problems in Fractured Rocks. 
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Measurement and Simulation of Heat Transport 
in Rocks at a Site in the Rhenish Massif, FRG. 
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Progress in Research on Soil Erosion Processes 
and a Basis for Soil Conservation Practices. 
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Assessment of Some Soil Erosion Prediction 
Models for Application to the Philippines. 
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Sensitivity of Wintertime Precipitation and Soil 
Hydrology Simulation Over the Western United 
States to Lower Boundary Specifications. 
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Model Simulations of the Drift and Spread of 
the Exxon Valdez Oil Spill. 
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Towards the Regionalization of Hydraulic and 
Plant-Soil Parameters for Modelling Soil Mois- 
ture Conditions of a Catchment. 
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Similarity and Scale in Catchment Storm Re- 
sponse. 
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Computer Watersheds. 
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Diffusion Models Applied to Channel Degrada- 
tion. 
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Mathematical Modeling of Plunging Reservoir 
Flows. 
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Two-layer Analysis of a Plunging Density Cur- 
rent in a Diverging Horizontal Channel. 
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Water Waves Generated by Close Landslides. 
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Spatial Lag Effects in Bed Load Sediment 
Transport. 
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Functional Sensitivity Analysis of Four Methods 
to Generate Soil Hydraulic Functions. 
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Ecohydrological Framework for Water Yield 
Changes of Forested Catchments Due to Forest 
Decline and Soil Acidification. 
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Explicit Monte Carlo Simulation Head Moment 
Estimates for Stochastic Confined Groundwater 
Flow. 
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Application of the Stefan-Maxwell Equations to 
Determine Limitations of Fick’s Law When 
Modeling Organic Vapor Transport in Sand 
Columns. 
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Sediment Transport in a Small Stream Based on 
137Cs Inventories of the Bed Load Fraction. 
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One-Dimensional Solute Transport in Porous 
Media with Partial Well-to-Well Recirculation: 
Application to Field Experiments. 
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Effective Hydraulic Conductivity for Gradually 
Varying Flow. 
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Thermohydrologic Conditions Near High-Level 
Nuclear Wastes Emplaced in Partially Saturated 
Fractured Tuff: I. Simulation Studies with Ex- 
plicit Consideration of Fracture Effects. 
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Thermohydrologic Conditions Near High-Level 
Nuclear Wastes Emplaced in Partially Saturated 
Fractured Tuff: II. Effective Continuum Ap- 
proximation. 
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Solute Transport in Aggregated Media: Aggre- 
gate Size Distribution and Mean Radii. 
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Stochastic Waste Load Allocation. 
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Probabilistic Approach for the Groundwater 
Vulnerability to Contamination by Pesticides: 
The VULPEST Model. 
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Acquisition and Analysis of Groundwater/Aqui- 
fer Samples: Current Technology and the Trade 
Off Between Quality Assurance and Practical 
Considerations. 
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Model for Anionic Surfactant Sorption. 
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Lagrangian Model for Water Quality Modelling 
(Un Modele Lagrangien de Qualite. Application 
a l’Arc a l’Aval Aix-en-Provence). 
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Modeling of the Quality of Large Water 
Courses: Eutrophication, the Case of Moselle 
and Doubs Rivers (Modelisation de la Qualite de 
Grands Cours d’Eau Eutrophisation: Case de la 
Muselle et du Doubs). 

W90-11725 5B 


Comparison of Numerical Schemes for the Ad- 
vection-Dispersion Equation (Evaluation de 
Schemas Numeriques pour la Modelisation de 
l’Advection-Dispersion). 
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Deep Lakes Water Quality Modelling: Thermal 
and Biogeochemical Model of Lake Bourget 
(France) (Modelisation de la Qualite des Eaux 
des Lacs Profonds: Modele Thermique et Bio- 
geochimique du Lac du Bourget). 
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Modelling Ulva Coastal Mass Blooms with Ap- 
plications (La Modelisation des Marees Vertes’ 
Li Horales et ses Applications). 
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Potential Effect of Nitrogen from Rivers on the 
Marine Phytoplankton between Roscoff and 
Saint-Breuc (Effect Potential des Apports 
d’Azote d’Origine Fluviale sur le Phytoplankton 
Mrin entre Roscoff et Satint-Brieuc). 
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Methods and Modelling Techniques Used for 
Sea Pollution Studies, Applications to Different 
Case Studies (Methodes et Outils Utilises pour 
l’Etude des Rejets en Mer). 
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Modelling Dissolved and Particulate Contami- 
nants Transport in the Morlaix Estuary. Appli- 
cation to Enteric Bacteria Discharge (Modelisa- 
tion du Transpor Dissous et Particulaire dans 
YEstuaire de Morlaix. Application au Devenir 
des Bacteries Enteriques). 
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Improving Environmental Quality in Lez- 
Etangs Palavasiens-Plage Littoral Region (Con- 
ditions d’Amelioration de la Qualite du Milieu 
Lez-Estangs Palauasiens-Plage Littorale). 
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Hydro-Ecological Model of the Tunis Lake 
(Modele Hydro-Ecologique du lac de Tunis). 
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Probing the Acid Deposition System with a 
Semi-Empirical Model: The Role of Oxidant 
Limitation. 
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System Model to Analyse Environmental Carry- 
ing Capacity for Managing Urban Growth of the 
Taipei Metropolitan Region. 
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Riparian Vegeiation Instream Flow Require- 
ments: A Case Study from a Diverted Stream in 
the Eastern Sierra Nevada, California, USA. 
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Effect of Naturally Varying Discharge Rates on 
the Species Richness of Lotic Midges. 
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Actualistic Model of Mud Deposition and Dia- 
genesis for the Western Baltic Sea. 
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Ecosystem Management in Estuaries: Costs and 
Benefits. 
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Discrete-Event Simulation in Wastewater Treat- 
ment. 
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Vortex Rope in the Draft Tube of Francis Tur- 
bines Operating at Partial Load: A Proposal for 
a Mathematical Model. 
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Forecasting Sahel Rainfall--An Update. 
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Estimating the Variance of Airborne Snow 
Water Equivalent Estimates Using Computer 
Simulation Techniques. 
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Radar Signal Interpretation in Warm Season 
Rainstorms. 
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Assessing the Effect of Longitudinal Density 
Gradient on Estuarine Hydrodynamics. 
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Modelling in Zone Settling for Different Types 
of Suspended Materials. 
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Behavior of NTA and EDTA in Biological 
Wastewater Treatment. 
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Variability of Effluent Quality in a Multi-Step 
Complex for Wastewater Treatment and Stor- 
age. 
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Competitive Adsorption of Trichloroethylene 
and Humic Substances from Groundwater on 
Activated Carbon. 
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MODEL TESTING 
Method for Testing Whether Model Predictions 
Fall Within a Prescribed Factor of True Values, 
with an Application to Pesticide Leaching. 
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Accuracy in Material Budget Estimates with 
Regard to Temporal and Spatial Resolution of 
Monitored Factors. 
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Flux Decline in Ultrafiltration Processes. 
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MOLLUSKS 
Seasonal Variations and Sex Related Differences 
of Organochlorines in Whelks (Buccinum unda- 
tum) from the German Bight. 
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Toxicity of Piperonyl Butoxide-Carbaryl Syner- 
gism on the Snail. 
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Metal Concentrations and Digestive Gland Ly- 
sosomal Stability in Mussels from Halifax Inlet, 
Canada. 

W90-11760 5C 


Widespread Neogustropod Imposex in the 
Northeast Pacific: Implications for TBT Con- 
tamination Surveys. 

W90-11762 5C 


Widespread Neogastropod Imposex: A Biologi- 
cal Indicator of Global TBT Contamination. 
W90-11763 5C 
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MONITORING 
Expert Systems for the Interpretation of River 
Quality Data. 
W90-10543 5G 


Use of SWRRB Computer Model for the Na- 


tional Coastal Pollutant Discharge Inventory. 
W90-10590 7A 


Trends in the Water Quality of an Urban Estu- 
ary: Hackensack Meadowlands, New Jersey. 
W90-10592 5G 


Methodology of Chemical Monitoring in the 
Marine Environment. 
W90-10683 5A 


Principles for the Danish Biomonitoring Pro- 
gramme. 


W90-10684 SA 


Monitoring Activities in the Federal Republic of 
Germany Pursuant to International Conventions 
and National Legislation. 

W90-10685 5A 


Chemical Monitoring in the Dutch Wadden Sea 
by Means of Benthic Invertebrates and Fish. 
'W90-10690 5A 


Mutual Relationship Between the Monitoring 
and Modelling of Estuarine Ecosystem. 
W90-10694 SA 


Use of ORP for Monitoring and Control of 
Aerobic Sludge Digestion. 
W90-10762 5D 


Movement of Organic Chemicals Through 
Landfill and Hazardous Waste Disposal Sites. 
W90-10911 5B 


Modification of Riverine Water Quality by an 
Adjacent Bottomland Hardwood Wetland. 
W90-10952 2H 


Fatty Acid Degradation as a Tool to Monitor 
Anaerobic Sludge Activity and Toxicity. 
W90-10989 5D 


How to Write Sampling Plans for Regulatory 
Compliance. 
W90-11058 5G 


Creative Training Concepts for Industrial Waste 
Personnel. 
W90-11061 5G 


Biomonitoring and Environmental Management. 
W90-11194 7B 


Water Quality Assessment Programs in Australia 
Deciding What to Measure, and How and 
Where to Use Bioindicators. 

W90-11195 TA 


Use of Biological Monitoring in the Assessment 
of Effects of Mining Wastes on Aquatic Ecosys- 
tems of the Alligator Rivers Region, Tropical 
Northern Australia. 

W90-11196 TA 


Zoobenthic Variability Associated with a Flood 
and Drought in the Hawkesbury Estuary, New 
South Wales: Some Consequences for Environ- 
mental Monitoring. 

W90-11197 2L 


Benthic Macroinvertebrates in Biological Sur- 
veillance: Monte Carlo Significance Tests on 
Functional Groups’ Responses to Environmental 
Gradients. 

W90-11201 7B 


Biomonitoring and Invertebrate Taxonomy. 
W90-11202 7B 


MORLAIX ESTUARY 


Importance of Site Selection in Monitoring the 
Macroinvertebrate Communities of the Yarra 
River, Victoria. 


W90- 11204 7A 


Biological Monitoring of a Pulp and Paper Mill 
Wastewater. 
W90-11206 SA 


Field 05B, 02F, 07A06Investigative Approach 
for a Contaminated Bedrock Aquifer in New 
England, USA. 

W90-11387 5B 


Quality of Recreational Waters: Current Knowi- 
edge and Future Perspectives. 
W90-11410 SA 


Study of Some Organophosphorous Compounds 
as Extractants for Metal Monitoring in Munici- 
pal Wastewater. 

W90-11609 5D 


Monitor for Continuous Measurement of Tem- 
perature, pH and Conductance of Wet Precipita- 
tion: Preliminary Results from the Adirondack 
Mountains, New York. 

W90-11788 7B 


Monitoring the Progress of Attempts to Reduce 
Nutrient Load and Inputs of Certain Com- 
pounds in the North Sea by 50%. 

W90-11823 5B 


Monitoring of Fecal Indicators in Rivers on the 
Basis of Random Sampling and Percentiles. 
W90-11872 SA 


Protozoans as a Component of Biological Moni- 
toring of the Baltic Sea. 
W90-11896 5A 


Variability of Effluent Quality in a Multi-Step 
Complex for Wastewater Treatment and Stor- 
age. 

W90-12002 5D 


MONTANA 
Water-Quality Data (October 1988 Through 
September 1989) and Statistical Summaries 
(March 1985 Through September 1989) for the 
Clark Fork and Selected Tributaries from Galen 
to Missoula, Montana. 
W90-11244 71C 


Streamflow Characteristics of Small Tributaries 
of Rock Creek, Milk River Basin, Montana, Base 
Period Water Years 1983-87. 

W90-11258 2E 


MONTE CARLO METHOD 
Explicit Monte Carlo Simulation Head Moment 
Estimates for Stochastic Confined Groundwater 
Flow. 
W90-11643 2F 


MONTMORILLONITE 
Sorption and Desorption of Acetonitrile on 
Montmorillonite from Aqueous Solutions. 
W90-10823 5B 


Mechanisms of Osmotic Flow and Volume 
Change in Clay Soils. 
W90-11144 2G 


MOON LAKE 
Environmental Assessment of Moon Lake, Mis- 
sissippi and its Watershed. 
W90-11338 5G 


MORLAIX ESTUARY 
Modelling Dissolved and Particulate Contami- 
nants Transport in the Morlaix Estuary. Appli- 
cation to Enteric Bacteria Discharge (Modelisa- 
tion du Transpor Dissous et Particulaire dans 
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l’Estuaire de Morlaix. Application au Devenir 
des Bacteries Enteriques). 
W90-11737 5B 


MOROCCO 
Small-Scale Irrigation Systems in Morocco: 
Present Status and Some Research Issues. 
W90-11297 3F 


Nitrogen Mineralization in Semiarid Soils of 
Morocco: Rate Constant Variation with Depth. 
W90-11567 2K 


MORTALITY 
Occurrence of a Dinoflagellate Bloom Associat- 
ed with an Influx of Low Salinity Water at 
Galveston, Texas, and Coincident Mortalities of 
Demersal Fish and Benthic Invertebrates. 
W90-10681 2L 


MOSELLE RIVER 
Modeling of the Quality of Large Water 
Courses: Eutrophication, the Case of Moselle 
and Doubs Rivers (Modelisation de la Qualite de 
Grands Cours d’Eau Eutrophisation: Case de la 
Muselle et du Doubs). 
W90-11725 5B 


MOSQUITOES 
Aeration Method Investigations in a Red Man- 
grove Dominated Mosquito Control Impound- 
ment. 
W90-10606 5G 


MOSSES 
Uptake of Metal Ions in Moss from Artificial 
Precipitation. 
W90-11167 SA 


Use of Mosses (Hylocomium splendens and 
Pleurozium schreberi) for Estimating Atmos- 
pheric Trace Metal Deposition. 

W90-11576 5A 


MOUNTAIN STREAMS 
Sessile Algal Communities in a Mountain Stream 
in Conditions of Light Gradation During Its 
Flow Through a Cave (West Tatra, Poland). 
W90-11514 2H 


Fluvial Response to Debris Associated with 
Mass Wasting during Extreme Floods. 
W90-11657 2E 


MOUNTAINS 
Content of Chloride, Nitrate, and Sulphate in 
Snow Samples Colle.ted from the Snowy 
Mountain Region of Australia. 
W90-10746 5B 


MUD FLATS 
Sediment, Parameters and Distribution of Metals 
in Fine Sediments of the Loire Estuary. 
W90-11870 5B 


MULTIPHASE FLOW 
Multiphase Flows in Porous Media. 
W90-11285 2F 


Classification and Mixing of Two-dimensional 
Buoyant Surface Discharges. 
W90-11979 8B 


MULTIVARIATE ANALYSIS 
Chemical and Biological Correlates of Metal 
Levels in Crustacean Zooplankton from Canadi- 
an Shield Lakes: A Multivariate Analysis. 
W90-10864 5B 


Method for Testing Whether Model Predictions 
Fall Within a Prescribed Factor of True Values, 
with an Application to Pesticide Leaching. 

W90-11697 7C 


MUNICIPAL WASTES 
Anaerobic Digestion of Processed Municipal 
Solid Waste Using a Novel High Solids Reactor: 


SU-86 


SUBJECT INDEX 


Maximum Solids Levels and Mixing Require- 
ments. 
W90-10677 5D 


Effect of Capillarity on Moisture Profiles in 
Landfills. 
W90-11023 SE 


Municipal Sewage Treatment Plant Sludge Man- 
agement. 
W90-11091 5D 


Cooperative Testing of Municipal Sewage 
Sludges by the Toxicity Characteristic Leaching 
Procedure and Compositional Analysis. 

W90-11095 5D 


Twenty-five Years of Sludge Management by 
Wet Oxidation. 
W90-11109 5D 


Co-Utilization of Wood Ash and Municipal 
Sludge. 
W90-11116 SE 


Sludge Disposal in Fairfax County, Virginia. 
W90-11120 SE 


Air Emissions from Thermal Processing of 
Wastewater Sludges, Conflict in Priorities. 
W90-11121 5B 


Characterization of Long-Term Toxic Emissions 
from Municipal Sludge Incineration--Project 
Plan and Status. 

W90-11124 5A 


Case Studies of Co-Composting Municipal 
Wastes. 
W90-11129 5E 


Update on Bulking Agent Usage at Compost 
Facilities. 
W90-11132 5D 


Odor Abatement for a Sludge Composting Facil- 
ity through Dispersion Enhancement. 
W90-11134 5D 


Odor Control for Static Pile Systems Through 
Process Modifications. 
W90-11135 5D 


Potassium Permanganate for Sludge Odor Con- 
trol. 
W90-11137 5D 


Compost Marketing: A View from the Private 
Sector. 
W90-11138 5E 


Implementation of a Privatized Municipal 
Sewage Sludge Composting Facility--Baltimore, 
Maryland. 

W90-11141 SE 


Anaerobic Digestion of Municipal Solid Waste. 
W90-11688 


Phytotoxicity Suppression in Urban Organic 
Wastes. 
W90-11692 SE 


Land Application of Industrial Residues. 
W90-11693 SE 


Management of a Liquid-Waste-Hauler Control 
Program. 
W90-11973 5D 


MUNICIPAL WASTEWATER 
Toxicity of Municipal Wastewater Effluents 
Contaminated by Pentachlorophenol in South- 
west Missouri. 
W90-10757 sc 


Fractionation of Mutagens from Municipal 
Sludge and Wastewater. 
W90-11064 5A 


Summary of Risk Assessment Methodologies for 
Municipal Sludge Reuse or Disposal Options. 
W90-11096 SE 


Multi-Media Microbiological Risk Assessment 
Methodology for Municipal Wastewater 
Sludges. 

W90-11097 5B 


Risk Assessment in Development of Municipal 
Sludge Incineration Regulations Under 405(d) of 
the Clean Water Act. 

W90-11098 5D 


Metro Nashville Composting. 
W90-11133 5D 


Annual Variation and Identification of Vibrios 
Cultivated at 37 C in Urban Wastewater Dis- 
charged in Toulon Harbor (Mediterranean, 
France) (Variations Annuelles et Identification 
des Vibrions Cultivant a 37 C dans un Effluent 
Urbain, dans des Moules et dans l’Eau de Mer en 
Rade de Toulon (Mediterranee, France)). 

W90-11157 5B 


Wastewater Treatment and Algal Productivity 
in an Integrated Ponding System. 
W90-11181 5D 


Study of Some Organophosphorous Compounds 
as Extractants for Metal Monitoring in Munici- 
pal Wastewater. 

W90-11609 5D 


Broad Spectrum Analysis of Ionic and Non- 
ionic Organic Contaminants in Urban 
Wastewaters and Coastal Receiving Aquatic 
Systems. 

W90-11626 SA 


Utilization of Created Wetlands to Upgrade 
Small Municipal Wastewater Treatment Sys- 
tems. 

W90-11873 5D 


MUNICIPAL WATER 
Mass-Balance Nitrate Model for Predicting the 
Effects of Land Use of Ground-Water Quality in 
Municipal Wellhead Protection Areas. 
W90-11257 5B 


MUNITIONS WASTES 
Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: I. Comparative Toxicity to Fresh- 
water Aquatic Organisms. 
W90-11849 5C 


Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: II. Determination of Component 
Toxicity. 

W90-11850 5C 


MUNTIONS WASTES 
Superfund Record of Decision: West Virginia 
Ordnance, WV. 
W90-11349 5G 


MUSSELS 
Eutrophication and Mussel Culture in the West- 
ern Dutch Wadden Sea: Impact on the Benthic 
Ecosystem; A Hypothesis. 
W90-10693 5C 


Whole Lake Addition of Cadmium-109: Radio- 
tracer Accumulation in the Mussel Population in 
the First Season. 

W90-10863 5B 


Changes in the Biochemical Composition of a 
Subtropical Bivalve, Arca Zebra, in Response to 
Contaminant Gradients in Bermuda. 

W90-11552 5C 





Measurement of Physiological Energetics 
(Scope for Growth) and Chemical Contaminants 
in Mussels (Arca zebra) Transplanted Along a 
Contamination Gradient in Bermuda. 

W90-11553 5C 


Radiocaesium and Plutonium Concentrations in 
Mytilus edulis (L.) and Potential Dose Implica- 
tions for Irish Critical Groups. 

W90-11638 5A 


Metal Concentrations and Digestive Gland Ly- 
sosomal Stability in Mussels from Halifax Inlet, 
Canada. 

W90-11760 5C 


MUTAGENICITY 
Review: Isolated Fish Hepatocytes: Model Sys- 
tems for Toxicology Research. 
W90-10735 5C 


Chromatographic and Mutagenic Analyses of 
1,2-Dichloropropane and 1,3-Dichloropropylene 
and Their Degradation Products. 

W90-10878 5A 


Fractionation of Mutagens from Municipal 
Sludge and Wastewater. 
W90-11064 SA 


Erythrocytic Micronuclei in Wild Fish from 
Lakes Superior and Ontario That Have Pollu- 
tion-Associated Neoplasia. 

W90-11667 5C 


Detection of Genotoxicants in a Polluted Water- 
course by Means of a Yeast System. 
W90-11834 5A 


Possible Correlation Between Environmental 
Chemicals and Pigment Cell Neoplasia in Fish. 
W90-11963 5A 


Continuous Liquid-Liquid Extraction for the 
Preparation of Chlorinated Water Samples for 
the Ames Bioassay. 

W90-11994 5A 


MUTAGENS 
Comparison of Two Different Procedures for 
the Extraction of Organic Mutagens from 
Sewage Sludge. 
W90-10544 5D 


Analysis of Mutagenic Activity of Biohazardous 
Organics in Kanawha River Sediments. 
W90-11250 SA 


MYCORRHIZAE 
Vesicular-Arbuscular Mycorrhizae in a 
Wastewater-Irrigated Oldfield Ecosystem in 
Michigan. 
W90-11765 SE 


MYRTLE BEACH 
Freshwater Supply Potential of the Atlantic In- 
tracoastal Waterway Near Myrtle Beach, South 
Carolina. 
W990-10618 4B 


MYTILUS 
Use of Carbonyl Iron to Induce Iron Loading in 
the Mussel Mytilus edulis. 
W90-10874 5A 


NAEGLERIA 
Thermal Ecology of Naegleria fowleri from a 
Power Plant Cooling Reservoir. 
W90-11911 5B 


NAPHTHALENES 
Reversal of Phenol and Naphthalene Effects on 
Ciliate Chemoattraction. 
W90-10871 5C 


Naphthalenes Associated with Treated 
Wastewater Effluents in an Urban National 
Wildlife Refuge. 

W90-10877 5B 
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NATIONAL POLLUTANT DISCHARGE 
INVENTORY 
Use of SWRRB Computer Model for the Na- 
tional Coastal Pollutant Discharge Inventory. 
W90-10590 TA 


NATIONAL WETLANDS INVENTORY 
National Wetlands Inventory in North Carolina. 
W90-10600 T€ 


NATURAL STREAMS 
Coarse Woody Debris and Channel Morphology 
Interactions for Undisturbed Streams in South- 
east Alaska, U.S.A. 
W90-11435 2E 


NATURAL WATERS 
Toxicological Aspects of Pesticides in Natural 
Waters. 
W90-11413 5C 


Ion-Content of Streams in the Cold R and 
Chubb R Watersheds; 1983-5. 
W90-11608 5B 


NAVIGATION 
Hydraulic Model Studies of the Main Radial 
Gates of Navigation of Locks. 
W90-10815 8C 


Numerical Model of the Effects of Propeller 
Wash and Ship-Induced Waves from Commer- 
cial Navigation in an Extended Navigation 
Season on Erosion, Sedimentation, and Water 
Quality in the Great Lakes Connecting Channels 
and Harbors. 

W90-11088 2J 


NAVIGATION CHANNELS 
Implementation of the Endangered Species Act, 
Canaveral Navigation Channel Dredging, A 
Case History. 
W90-10670 6G 


NEARSHORE PROCESSES 
Ecological Investigations in the Onshore Pelagic 
Zone near Warnemunde from March 1985 to 
March 1986. 
W90-11883 2L 


NEPAL 
Problems, Prospects, and Opportunities in De- 
veloping Farmer-Managed Irrigation Systems in 
Nepal: The Department of Agriculture’s Farm 
Irrigation Program. 
W90-11300 3F 


Public Intervention in Farmer-Managed Irriga- 
tion Systems in Nepal. 
W90-11302 3F 


NETWORK DESIGN 
Algorithm for Reliability-Based Optimal Design 
of Water Networks. 
W90-10769 6A 


Reorganization of Water-Distribution System. 
W90-10770 6A 


Measuring Sediment Yield From River Basins. 
W90-11309 


Field 05B, 02F, 07A06Investigative Approach 
for a Contaminated Bedrock Aquifer in New 
England, USA. 

W90-11387 5B 


NEUSE RIVER 
Historical Trends in Nutrient Loading to the 
Neuse River Estuary, NC. 
W90-10593 2L 


Modulation of Nitrogen Loading Impacts 
Within an Estuary. 
W90-10594 5C 


NEW HAMPSHIRE 
Urban Lakes Diagnostic/Feasibility Study. 
W90-11071 5G 


NEW ZEALAND 


Water Resources Data for New Hampshire and 
Vermont, Water Year 1988. 
W90-11233 71C 


NEW HANOVER COUNTY 
Potential Development of Estuarine Islands in 
New Hanover County. 
W90-10636 2L 


NEW JERSEY 
Management 
Aquifers. 
W90-10638 4B 


of Depleted Coastal Zone 


Buffer Delineation Method for Coastal Wetlands 
in New Jersey. 
W90-10642 6F 


Aquifer-Test Analysis of the Upper Aquifer of 
the Potomac-Raritan-Magothy Aquifer System, 
Union Beach Borough, Monmouth County, 
New Jersey. 

W90-11248 2F 


NEW MEXICO 
Reservoir Induced Seismicity Near Heron and 
El Vado Reservoirs, Northern New Mexico. 
W90-11426 6G 


NEW RIVER 
New River Shore Protection Study. 
W90-10585 2J 


NEW YORK 
Flow Model of the Hudson River from Albany 
to New Hamburg, New York. 
W90-10666 2L 


Evaluation of Trace Metal Deposition History 
and Potential Element Mobility in Selected Core 


Samples from Peat and Wetland Ecosystems. 
W90-10835 5B 


Cleaning of Love Canal Area Storm and Sani- 
tary Sewers. 
W90-11101 5G 


Fluid Bed Combustion at Oneida County, New 
York. 
W90-11117 SE 


Startup of the Clinton County Compost Facili- 
ties. 
W90-11125 SE 


In-Vessel Composting: Process Selection; 
Design, Construction and Start-up--City of 
Schenectady, New York. 

W90-11126 5E 


Superfund Record of Decision: Brewster Well 
Field, NY. 
W90-11346 5G 


Monitor for Continuous Measurement of Tem- 
perature, pH and Conductance of Wet Precipita- 
tion: Preliminary Results from the Adirondack 
Mountains, New York. 

W90-11788 7B 


Threats to Beach Resources and Park Bound- 
aries Caused by Shoreline Migration in an Urban 
Estuarine Park. 

W90-11822 2L 


NEW YORK CITY 
Naphthalenes Associated with Treated 
Wastewater Effluents in an Urban National 
Wildlife Refuge. 
W90-10877 5B 


NEW ZEALAND 
New Zealand Legislation for Riparian Control. 
W90-10635 6E 
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NICKEL 
Nickel Diagenesis and Partitioning in Lake Sedi- 
ments. 
W90-10844 5B 


Acute Toxicity and Toxic Interaction of Chro- 
mium and Nickel to Common Guppy Poecilia 
reticulata (Peters). 
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NIGERIA 
Sedimentary Trace Metals in Lakes in Ibadan, 
Nigeria. 
W90-10838 2H 


Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguta Lake in Southeastern Nigeria. 
W90-11701 2H 


NILE RIVER 
Euhydrophytes of Egyptian Nubia. 
W90-11778 6G 


NITRATES 
Nitrate Concentrations in Snow from Remote 
Areas: Implication for the Global NOx Flux. 
W90-10570 5B 


Content of Chloride, Nitrate, and Sulphate in 
Snow Samples Collected from the Snowy 
Mountain Region of Australia. 

W90-10746 5B 


Reverse Osmosis Treatment for Nitrate Remov- 
als in High Solids Wastewater. 
W90-11005 5D 


Extent and Trend of Nitrate Contamination in 
Region III: The Coastal Plain and Piedmont 
Province. 

W90-11063 5B 


Mass-Balance Nitrate Model for Predicting the 
Effects of Land Use of Ground-Water Quality in 
Municipal Wellhead Protection Areas. 

W90-11257 5B 


Nitrates and Drinking Water. 
W90-11407 5B 


Contamination of Wells by Pesticides and Ni- 
trate. 
W90-11741 5B 


Total Dissolved Inorganic Nitrogen Removal 
With Two Coupled Autotrophic Nitrification 
and Denitrification Processes--Laboratory Stud- 
ies, (Couplage de Procedes Biologiques Auto- 
trophes Nitrifiants et Denitrifiants pour l’Elimin- 
ation Totale de l’Azote Mineral--Etudes de La- 
boratoire). 

W90-11814 5D 


Biodegradation of 2-Furaldehyde Under Nitrate- 
Reducing Methanogenic Conditions. 
W90-11847 5D 


Nutrients (P, N, Si) and Growth Conditions for 
Diatoms and Oscillatoria spp. in Lakes of South- 
Eastern Norway. 

W90-11864 2H 


Simulation of Runoff and Nitrate Transport 
from Mixed Basins in Sweden. 
W90-11983 5B 


NITRIC ACID 
Acidification by Nitric Acid: Future Consider- 
ations. 
W90-11575 5B 


NITRIFICATION 
Effect of Inhibitory Compounds on Biological 
Nitrification. 
W90-11014 5D 
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Nitrification of Swine Waste. 
W90-11189 5D 


NITRILOTRIACETIC ACID 
NTA and Lead Speciation in Natural Water 
Conditions. 
W90-11676 5B 


NITRITES 
Spectrometric Determination of Nitrite in Aque- 
ous Solution by the Diazotization-Coupling 
Method with p-Aminobenzophenone-N-(1- 
Naphthyl)-Ethylenediamine. 
W90-11751 SA 


Total Dissolved Inorganic Nitrogen Removal 
With Two Coupled Autotrophic Nitrification 
and Denitrification Processes--Laboratory Stud- 
ies, (Couplage de Procedes Biologiques Auto- 
trophes Nitrifiants et Denitrifiants pour l’Elimin- 
ation Totale de l’Azote Mineral--Etudes de La- 
boratcire). 

W90-11814 5D 


NITROGEN 

Modulation of Nitrogen Loading Impacts 
Within an Estuary. 

W90-10594 sc 


Nutritive Elements (N and P), Heavy Metal (Zn, 
Cu, Pb, and Hg) and Plant Production in a 
Freshwater Tidal Marsh, Quebec City (Quebec), 
(Elements Nutritifs (N et P), Metaux Lourds 
(Zn, Cu, Pb et Hg) et Productivite Vegetale 
dans un Marais Intertidal d’Eau Douce, Quebec 
(Quebec)). 

W90-11188 5B 


Nutrient Spatial Heterogeneity: Effects on Com- 
munity Structure, Physiognomy, and Diversity 
of Stream Algae. 

W90-11192 2H 


Effect of Organic Nitrogen Enrichments on 
Marine Planktonic Networks and Heterotrophic 
Bacterial Potential. 

W90-11219 5C 


Enclosure Experiments with Low-dose Addi- 
tions of Phosphorus and Nitrogen in the Acidi- 
fied Lake Njupfatet, Central Sweden. 

W90-11700 2H 


Model of Nitrification of Waste into the Gar- 
onne River at the Level of the City of Toulouse 
(Modele de la Nitrification des Rejets dans la 
Garonne au Niveau de |’Agglomeration Toulou- 
saine). 

W90-11727 5B 


Monitoring the Progress of Attempts to Reduce 
Nutrient Load and Inputs of Certain Com- 
pounds in the North Sea by 50%. 

W90-11823 5B 


Seasonal Variability of Stable Carbon and Nitro- 
gen Isotope Ratios of Organisms in a North 
Pacific Bay. 

W90-11934 2L 


NITROGEN COMPOUNDS 
Nitrate Concentrations in Snow from Remote 
Areas: Implication for the Global NOx Flux. 
W90-10570 5B 


Hydrologic and Chemical Data from Selected 
Wells and Springs in Southern Elmore County, 
Including Mountain Home Air Force Base, 
Southwestern Idaho, Fall 1989. 

W90-11261 2F 


Total Dissolved Inorganic Nitrogen Removal 
With Two Coupled Autotrophic Nitrification 
and Denitrification Processes--Laboratory Stud- 
ies, (Couplage de Procedes Biologiques Auto- 
trophes Nitrifiants et Denitrifiants pour l’Elimin- 


ation Totale de l’Azote Mineral--Etudes de La- 
boratoire). 
W90-11814 5D 


NITROGEN FIXATION 
Nitrogen Mineralization in Semiarid Soils of 
Morocco: Rate Constant Variation with Depth. 
W90-11567 2K 


NITROGEN OXIDES 
Nitrous Oxide Production from Injected Liquid 
Dairy Manure. 
W90-10828 SE 


NITROGEN REMOVAL 
Removal of Nitrogen and Phosphorus in an Un- 
developed Wetland Area, Central Florida. 
W90-10925 5B 


Fate of Urea-N in Floodwater: I. Relation with 
Total N Loss. 
W90-11630 5B 


Fate of Urea-N in Floodwater: II. Influence on 
N Use Efficiency and Grain Yield Response of 
Rice. 

W90-11631 5B 


Ammonia Removal by Air Stripping--From 
Origin to Present State of Technology. 
W90-11943 5D 


Mass Balance Method for Assessing the Poten- 
tial of Artificial Wetlands for Wastewater Treat- 
ment. 

W90-11992 5D 


NITROPHENOLS 
Supplemental Substrate Enhancement of 2,4- 
Dinitrophenol Mineralization by a Bacterial 
Consortium. 
W90-11519 5D 


NOMOGRAPHS 
Nomographs and Software for Field and Bank 
Erosion. 
W90-11153 2J 


NONIONIC SURFACTANTS 
Nonionic Detergents as Tracers of Ground 
Water Pollution Caused by Municipal Sewage. 
W90-10751 5B 


Removal of Non Ionic Surfactant from Water 
onto Activated Carbon. Influence of Organic 
Compounds (Elimination de Micropollutants par 
Adsorption sur Charbon Actif dans L’eau: Cas 
d’un Tensioactif non Ionique; Influence de Co- 
adsorbats). 

W90-11993 5F 


NONPOINT POLLUTION SOURCES 
Sediment and Runoff Water Characteristics as 
Influenced by Cropping and Tillage Practices. 
W90-10530 4C 


Cartographic Modeling of Nonpoint Pollutant 
Surfaces for a Coastal Drainage Area. 
W90-10591 7C 


Delineation of Shoreline Buffer Zones for 
Stormwater Pollution Control. 
W90-10610 5G 


Hudson River Pollution: Comparing Point and 
Nonpoint Source Emissions of Hazardous 
Chemicals. 

W90-10613 5B 


Soil and Water Contamination at Pesticide 
Mixing and Loading Sites on Oahu, Hawaii. 
W90-10892 5B 


Reactions and Movement of Organic Chemicals 
in Soils. 
W90-10893 5B 





Extent and Trend of Nitrate Contamination in 
Region III: The Coastal Plain and Piedmont 
Province. 

W90-11063 5B 


Delivery of Sediment and Pollutants from Non- 
point Sources: A Water Quality Perspective. 
W90-11151 5B 


Water Quality Achievable with Agricultural 
Best Management Practices. 
W90-11152 5G 


Organic and Trace Metal Contaminants in Sedi- 
ments, Seawater and Organisms from Two Ber- 
mudan Harbours. 

W90-11548 5B 


Conducting Field Studies for Testing Pesticide 
Leaching Models. 
W90-11618 TA 


Contamination of Wells by Pesticides and Ni- 
trate. 
W90-11741 5B 


Physical and Chemical Environment of Lake 
Manzala, Egypt. 
W90-11859 2H 


Listeria Species in a California Coast Estuarine 
Environment. 
W90-11908 2L 


Simulation of Runoff and Nitrate Transport 
from Mixed Basins in Sweden. 
W90-11983 5B 


NONPOLAR ORGANIC COMPOUNDS 
Sorption of Nonpolar Organics by Soils and 
Sediments. 
W90-10895 5B 


NORTH CAROLINA 
Historical Trends in Nutrient Loading to the 
Neuse River Estuary, NC. 
W90-10593 2L 


National Wetlands Inventory in North Carolina. 
W90-10600 71C 


Elimination of Isolated and Limited-Flow Wet- 
lands in North Carolina. 
W90-10601 4C 


Hydrology of Two Stormwater Infiltration 
Ponds on the North Carolina Barrier Islands. 
W90-10607 4A 


Ground-Water and Surface-Water Conditions in 
the Chicod Creek Basin, North Carolina, Before, 
During, and After Channel Modifications. 

W90-10617 4A 


Preliminary Hydrogeologic Assessment of the 
Camp Lejeune Area, North Carolina. 
W90-10623 2F 


U.S. Marine Corps Base, Camp Lejeune, NC: 
Management of Coastal Resources. 
W90-10624 5G 


Hydrogeologic Case Study of Septic Tank Ef- 
fluent Discharge, Figure Eight Island, North 
Carolina. 

W90-10626 5B 


Distribution, Source, and Significance of Select- 
ed Organic Compounds in Water from the 
Castle Hayne Aquifer, Cherry Point, North 
Carolina. 

W90-10628 5B 


Movement of Water and Chemical Pollutants 
from Waste Water Disposal Systems Through 
the Soil and Saprolite of Piedmont Landscapes. 
W90-11225 SE 


SUBJECT INDEX 


Aquifers in Cretaceous Rocks of the Central 
Coastal Plain of North Carolina. 
W90-11247 2F 


NORTH SEA 
Monitoring Activities in the Federal Republic of 
Germany Pursuant to International Conventions 
and National Legislation. 
W90-10685 5A 


Long-term Population Dynamics of Breeding 
Bird Species in the German Wadden Sea Area. 
W90-10686 5C 


Seabirds as Monitor Organisms of Contaminants 
Along the German North Sea Coast. 
W90-10688 5A 


Historical Changes in the Benthos of the 
Wadden Sea Around the Island of Sylt in the 
North Sea. 

W90-10689 2L 


Monitoring the Progress of Attempts to Reduce 
Nutrient Load and Inputs of Certain Com- 
pounds in the North Sea by 50%. 

W90-11823 5B 


Dumping at Sea. 
W90-11827 5G 


NORWAY 
Strategy Analysis of Submerged Lake Macro- 
phyte Communities: An International Example. 
W90-11174 2H 


Nutrients (P, N, Si) and Growth Conditions for 
Diatoms and Oscillatoria spp. in Lakes of South- 
Eastern Norway. 

W90-11864 2H 


NUCLEAR REACTORS 
Strontium-90 in Canada Goose Eggshells and 
Reed Canary Grass from the Columbia River, 
Washington. 
W90-11166 5B 


NUCLEATION 
Freezing Nucleation Rates of Dilute Solution 
Droplets Measured Between -30 C and -40 C in 
Laboratory Simulations of Natural Clouds. 
W90-10798 2B 


NUCLEIC ACIDS 
Stable Carbon Isotope Analysis of Nucleic 
Acids to Trace Sources of Dissolved Substrates 
Used by Estuarine Bacteria. 
W90-11909 2L 


NUISANCE ALGAE 
Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguta Lake in Southeastern Nigeria. 
W90-11701 2H 


NUTRIENT CONCENTRATIONS 
Historical Trends in Nutrient Loading to the 
Neuse River Estuary, NC. 
W90-10593 2L 


Trends in Nutrient Concentration in the North- 
ern Wadden Sea of Sylt. 
W90-10691 5B 


Carbon, Nitrogen and Phosphorous Concentra- 
tions in Aggregates of Organic Waste-Amended 
Soils. 

W90-11589 SE 


Fish-farm Effluents in Rivers: II. Effects on In- 
organic Nutrients, Algae and the Macrophyte 
Ranunculus penicillatus. 

W90-11682 5C 


NUTRIENTS 


Monitoring the Progress of Attempts to Reduce 
Nutrient Load and Inputs of Certain Com- 
pounds in the North Sea by 50%. 

W90-11823 5B 


NUTRIENT CYCLING 
Variations of some Chemical Criteria in the Un- 
terwarnow, an Estuary of the Western Baltic 
Sea in 1977-1986. 
W90-11882 5B 


NUTRIENT REMOVAL 
Sewage Nutrient Removal by North Carolina 
Swamp Systems. 
W90-10604 5D 


Mass Balance Method for Assessing the Poten- 
tial of Artificial Wetlands for Wastewater Treat- 
ment. 

W90-11992 5D 


NUTRIENT REQUIREMENTS 
Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguta Lake in Southeastern Nigeria. 
W90-11701 2H 


Some Aspects of Microbiology of the Gulf of 
Finland. 
W90-11897 2L 


Bacteriological Studies of Lake Lebsko. 
W90-11898 2H 


NUTRIENT TRANSPORT 
Eutrophication of the Dutch Wadden Sea: Ex- 
ternal Nutrient Loadings of the Marsdiep and 
Vliestroom Basin. 
W90-10692 5B 


Ecosystem Model of the Western Wadden Sea: 
A Bridge Between Science and Management. 
W90-10695 2L 


Fate of Urea-N in Floodwater: I. Relation with 
Total N Loss. 
W90-11630 5B 


Fate of Urea-N in Floodwater: II. Influence on 
N Use Efficiency and Grain Yield Response of 
Rice. 

W90-11631 5B 


NUTRIENTS 
Mediators of Microbiologic Origin and Eutroph- 
ication Phenomena. 
W90-10550 5C 


Wetland Buffer Areas for Treatment of Pumped 
Agricultural Drainage Water. 

W90- 10602 5G 
Phosphorus Deficiency and Its Variation 
Among Lakes. 

W90-10730 2H 


Changes in the Chemical Composition of Waters 
in the Littoral Zone of Lake Piaseczno (Lec- 
zynsko-Wlodawskie Lake District, Southeastern 
Poland) During Multiannual Studies. 

W90-11513 2H 


Physiological Responses of the Red Algae Gra- 
cilaria verrucosa and G. tikvahiae Before and 
After Nutrient Enrichment. 

W90-11632 vie 


Nutrients (P, N, Si) and Growth Conditions for 
Diatoms and Oscillatoria spp. in Lakes of South- 
Eastern Norway. 

W90-11864 2H 


Phosphorus Sources for Phytoplankton and Bac- 


teria in Lake Michigan. 
W90-11865 2H 
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NUTRIENTS 


Influence of Pollution Factors on the Denitrifi- 
cation Process in Shallow Coastal Waters--Ex- 
periments in Microbiology and Nutrient Bal- 
ance, (Der Einfluss von Schadstoffen auf den 
Denitrifikationsprozess in flachen Kusiengewas- 
sern--Untersuchungen zur Mikrobiologie und 
Stoffbilanz). 

W90-11902 ee 


Stable Carbon Isotope Analysis of Nucleic 
Acids to Trace Sources of Dissolved Substrates 
Used by Estuarine Bacteria. 

W90-11909 2L 


OBSERVATION WELLS 
Ground-Water Levels in 
Through September 1989. 
W90-11227 2F 


Wyoming, 1980 


OCEAN BOTTOM 
Abundances of Benthic Microfauna in Relation 
to Outwelling of Mangrove Detritus in a Tropi- 
cal Coastal Region. 
W90-11220 2H 


OCEAN DUMPING 
Implications of Solid Waste Management Regu- 
lation for Coastal Resources. 
W90-10649 SE 


Sewage and the Biota on Seashores: Assessment 
of Impact in Relation to Natural Variability. 
W90-11198 5C 


Dumping at Sea. 
W90-11827 5G 


Management and Control of Transfrontier 
Waste Movements in Belgium. 


W90-11828 5G 


ODOR CONTROL 
Municipal Sewage Treatment Plant Sludge Man- 
agement. 
W90-11091 5D 


Enhanced Anaerobic Digestion and Odor Con- 
trol Through Bioaugmentation. 
W90-11110 5D 


Impact of Incineration and Scrubber Operation 
on Particulate, Odor, Opacity and Non-Criteria 
Emissions. 

W90-11119 SE 


Odor Abatement for a Sludge Composting Facil- 
ity through Dispersion Enhancement. 
W90-11134 5D 


Odor Control for Static Pile Systems Through 
Process Modifications. 
W90-11135 5D 


Odor Control Strategies and Experience at the 
Montgomery County Composting Facility. 
W90-11136 5D 


Potassium Permanganate for Sludge Odor Con- 
trol. 
W90-11137 5D 


Controlling Ammonia Emission at Composting 
Plants. 
W90-11694 SE 


OFFSHORE PLATFORMS 
Hydrocarbon Distributions around a Shallow 
Water Multiwell Platform. 
W90-11722 5B 


OGUTA LAKE 
Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguta Lake in Southeastern Nigeria. 
W90-11701 2H 
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OHIO 
Compost on a Fast Track. 
W90-11127 SE 


Superfund Record of Decision: Republic Steel 
Quarry, OH. 
W90-11345 5G 


OIL 
Abnormal Development ard. Growth Reduc- 
tions of Pollock Theragra chalcogramma Em- 
bryos Exposed to Water-Soluble Fractions of 
Oil. 
W90-11540 SC 


Oil Spill Clean-Up System Using Hot Water. 
W90-11546 5G 


Petroleum-Derived Dissolved Organic Com- 
pounds Concentrated from Inshore Waters in 
Bermuda. 

W90-11549 5B 


OIL MIGRATION 
Hydraulic Fracturing During Basin Scale Fluid 
Migration: An Integrated Approach. 
W90-11388 2F 


OIL POLLUTION 
Retention of Diesel Fuel in Aquifer Material. 
W90-10785 5B 


Gas Chromatographic and Capillary Gas Chro- 
matographic/Mass Spectrometric Determination 
of Organic Sulfur Compounds (OSCs) in Sedi- 
ment from Ports: Significance of These Com- 
pounds as an Oil Pollution Index. 

W90-10889 SA 


Intercept Trench Technology for Remediating 
Waste Oil Contaminated Soil and Groundwater: 
A Case Study. 

W90-10972 5G 


Reclaiming Petroleum Contaminated Soil in Hot 
Mix Asphalt Facilities. 
W90-10975 5G 


Treatment of Storm Runoff by Oil-Water Sepa- 
ration, Flotation, Filtration, and Adsorption: 
Part A. Wastewater Treatment. 

W90-11037 5D 


Hydrocarbon Mineralization in Sediments and 
Plasmid Incidence in Sediment Bacteria from the 
Campeche Bank. 

W90-11520 5B 


OIL RECOVERY 
Behavior of Induced Fractures in Sand and Fri- 
able Sandstones. 
W90-11362 8E 


Oil Spill Clean-Up System Using Hot Water. 
W90-11546 5G 


OIL REFINERIES 
Cyanide Control in Petroleum Refineries. 
W90-11039 5G 


Application of Oxygen Uptake Rate in Manag- 
ing an Activated Sludge Process for Treating 
Refinery Wastewater. 

W90-11041 5D 


Design Considerations and Metals Disposition in 
Fluidized-Bed Incineration of Refinery Wastes. 
Ww90-11214 5E 


OIL SPILLS 
Annular Centrifugal Contactors as Rapid Oil- 
Water Separation Devices. 
W90-11342 5G 


Model Simulations of the Drift and Spread of 
the Exxon Valdez Oil Spill. 
W90-11424 5B 


OKA RIVER 
Reconstruction of the Guard Walls of Locks on 
the Oka River. 
W90-11798 8A 


OKLAHOMA 
Water Quality in Gaines Creek and the Gaines 
Creek Arm of Eufaula Lake, Oklahoma. 
W90-11245 2K 


OLIGOCHAETES 
Diversity and Number of Bottom Macroinverte- 
brates and Size of Larvae of Three Species of 
Chironomidae Collected from the Bottom and 
from Artificial Substrata in the River Widawka 
(Central Poland). 
W90-11516 2H 


Vermial and Microbial Management of Biologi- 
cal Sludges Under Dynamic Conditions of Tem- 
perature and Seasonal Changes. 

W90-11595 5E 


OLIGOTROPHIC LAKES 
Bacterioplankton Growth on Fractions of Dis- 
solved Organic Carbon of Different Molecular 
Weights from Humic and Clear Waters. 
W90-11523 2H 


Virus-Like Particles in an Ultra-Oligotrophic 
Lake on Vancouver Jsland, British Columbia. 
W90-11536 2H 


OLIGOTROPHY 
Summer Phytoplankton in the Near-East Part of 
the Mediterranean Sea: Biomass and Limiting 
Factors (in Russian). 
W90-10748 2L 


Autotrophic Plankton Components in the East- 
ern Part of the Mediterranean Sea (in Russian). 
W90-10749 2L 


Problems of the Radiocarbon Method Applica- 
tion for Estimating the Primary Production of 
Oligotrophic Waters (in Russian). 

W90-10750 7B 


OLIVE OIL 
Fatty Acids Monitoring in the Anaerobic De- 
puration of Olive Oil Mill Wastewater. 
W90-11180 5D 


ONTARIO 
Reality of Valuing Wetlands: The Case of Gree- 
nock Swamp, Ontario, Canada. 
W90-10920 2L 


Interrelationships Between Mercury Levels in 
Yearling Yellow Perch, Fish Condition and 
Water Quality. 

W90-11869 5B 


Aqueous Inputs of Mercury to Precambrian 
Shield Lakes in Ontario. 
W90-11917 5B 


OPACITY 
Impact of Incineration and Scrubber Operation 
on Particulate, Odor, Opacity and Non-Criteria 
Emissions. 
W90-11119 SE 


OPEN-CHANNEL FLOW 
Proceedings of the Advanced Seminar on One- 
Dimensional, Open-Channel Flow and Trans- 
port Modeling. 
W90-10652 2E 


One-Dimensional Equations of Unsteady Open- 
Channel Flow. 
W90-10653 2E 


Evolution and Operational Status of the Branch- 
Network Unsteady Flow Model. 
W90-10654 2E 





Hydraulics of Laminar Open-Channel Flow. 
W90-11463 8B 


Three-Dimensional Turbulent 
Straight Open Channel Flows. 
Ww90-11472 8B 


Structure in 


Mathematical Simulation of Energy Conversions 
in a Fully Developed Channel Flow. 
W90-11476 2E 


Hydraulic Jump in Trapezoidal Channel. 
W90-11478 8B 


Classical Hydraulic Jump: Sequent Depths. 
W90-11482 8B 


Dispersion in an Open Channel with a Step in 
the Cross-Section. 
W90-11483 2E 


Uniform Flow in a Smooth Open Channel. 
W90-11484 


Hydraulic Calculation of a Confluence. 
W90-11801 8B 


OPERATING COSTS 
Compost Marketing and Its Effect on Operating 
Costs at a 50 Wet-Ton-Per-Day Sludge Com- 
posting Facility. 
W90-11140 SE 


ORCHARDS 
Select Your Water Source. 
W90- 10700 3F 


Manage Microirrigation Effectively. 
W90-10702 3F 


ORDINANCES 
Management of a Liquid-Waste-Hauler Control 
Program. 
W90-11973 5D 


OREGON 
Woody Debris, Channel Features, and Macroin- 
vertebrates of Streams with Logged and Undis- 
turbed Riparian Timber in Northeastern Oregon, 
U.S.A. 
W90-10728 4C 


Deficit Irrigation: II. Observations in Columbia 
Basin. 
W90-11497 3F 


Slow Sand Filtration in Small Systems in 
Oregon. 
W90-11501 5F 


Initial Establishment of Riparian Vegetation 
After Disturbances by Debris Flows in Oregon. 
W90-11585 2J 


ORGANIC CARBON 
Volatile Organic Carbon Emission-Control Sys- 
tems. 
W90-11972 5D 


ORGANIC COMPOUNDS 
Three-Phase Partitioning of Hydrophobic Or- 
ganic Compounds in Great Lakes Waters. 
W90-10548 5B 


Distribution, Source, and Significance of Select- 
ed Organic Compounds in Water from the 
Castle Hayne Aquifer, Cherry Point, North 
Carolina. 

W90-10628 5B 


Evaluation of Toxicity of River Sediments by In 
Vitro Enzyme Inhibition. 
W90-10890 5A 


Reactions and Movement of Organic Chemicals 
in Soils. 
W90-10893 5B 


SUBJECT INDEX 


Theoretical Considerations of the Partition 
Uptake of Nonionic Organic Compounds by Soil 
Organic Matter. 

W90-10894 5B 


Sorption of Nonpolar Organics by Soils and 
Sediments. 
W90-10895 5B 


Sorption Dynamics of Organic Compounds in 
Soils and Sediments. 
W90-10896 5B 


Hydrolytic Transformations of Organic Chemi- 
cals in the Environment. 
W90-10902 5B 


Overview of Organic Chemical Environmental 
Fate and Transport Modeling Approaches. 
W90-10904 5B 


Organic Chemical Movement 
Through Soil. 
W90-10905 5B 


Over and 


Transport Processes Involving Organic Chemi- 
cals. 
W90-10907 5B 


Movement of Volatile Organic Chemicals in 
Soils. 
W90-10908 5B 


Nonequilibrium Transport of Organic Contami- 
nants in Groundwater. 
W90-10909 5B 


Hydrologic Processes Affecting the Movement 
of Organic Chemicals in Soils. 
W90-10910 5B 


Movement of Organic Chemicals Through 
Landfill and Hazardous Waste Disposal Sites. 
W90-10911 5B 


Comparison of Carbon Columns and the PACT 
Process for Priority Pollutant Removal. 
W90-11001 5D 


Determination of Biodegradability Kinetics of 
RCRA Compounds Using Respirometry for 
Structure-Activity Relationships. 

W90-11010 5D 


Full-Scale Demonstration of a Sequencing Batch 
Reactor for a Hazardous Waste Disposal Site. 
W90-11076 5D 


Sorption of Polychlorinated Biphenyls on 
Marine Sediments: I. The Role of the Organic 
Carbon Content. 

W90-11170 5B 


Sorption of Polychlorinated Biphenyls on 
Marine Sediments: II. Effect of Removal of 
Sediment Organic Matter. 

W90-11171 5B 


Hydrologic and Chemical Data from Selected 
Wells and Springs in Southern Elmore County, 
Including Mountain Home Air Force Base, 
Southwestern Idaho, Fall 1989. 

W90-11261 2F 


Organics in Groundwater. 
W90-11408 5B 


Application of the Stefan-Maxwell Equations to 
Determine Limitations of Fick’s Law When 
Modeling Organic Vapor Transport in Sand 
Columns. 

W90-11644 5B 


ORGANIC MATTER 


Biogeochemical Aspects of Dissolved Organic 
Matter Behaviour in Estuary of Razdolnaya 
River - The Amur Bay of the Japan Sea (Rus- 
sian). 

W90-10561 2L 


ORGANIC POLLUTANTS 


Biogeochemical Investigations in the Coastal 
Zone of the Island of Curious (Seyshell Islands) 
(Russian). 

W90-10563 2L 


Aluminum Geochemistry in Peatland Waters. 
W90-10571 5B 


Sorption of Polychlorinated Biphenyls on 
Marine Sediments: II. Effect of Removal of 
Sediment Organic Matter. 

W90-11171 5B 


Effect of Organic Nitrogen Enrichments on 
Marine Planktonic Networks and Heterotrophic 
Bacterial Potential. 

W90-11219 5C 


Effect of Organic Matter on Splash Detachment 
and the Processes Involved. 
W90-11436 2J 


Spatial and Temporal Variation in Organic 
Matter Storage in Low-Gradient, Headwater 
Streams. 

W90-11530 2H 


Decomposition Patterns of Surface Leaf Litter 
of Six Plant Species Along a Chihuahuan Desert 
Watershed. 

W90-11586 2H 


Stable Carbon Isotope Analysis of Nucleic 
Acids to Trace Sources of Dissolved Substrates 
Used by Estuarine Bacteria. 

W90-11909 2L 


ORGANIC NITROGEN 
Identification of Organic N-Chloramines In 
Vitro in Stomach Fluid from the Rat after 
Chlorination. 
W90-11714 5A 


ORGANIC POLLUTANTS 
Comparison of Two Different Procedures for 
the Extraction of Organic Mutagens from 
Sewage Sludge. 
W90-10544 5D 


Transformation of PAHs in Soil Systems. 
W90-10773 5B 


Effect of Sunlight on Organic Contaminants at 
the Atmosphere Soil Interface. 
W90-10898 5B 


Kinetics of Biodegradation in Soil. 
'W90-10903 5B 


Superfund Record of Decision: Fike Chemical, 
wv 


W90-11080 5G 


Organic and Trace Metal Contaminants in Sedi- 
ments, Seawater and Organisms from Two Ber- 
mudan Harbours. 

W90-11548 5B 


Petroleum-Derived Dissolved Organic Com- 
pounds Concentrated from Inshore Waters in 
Bermuda. 

W90-11549 5B 


Experimental and Environmental Induction of 
Cytochrome P450E in Fish from Bermuda 
Waters. 

W90-11550 5A 


Counter-Current Cascade Air-Stripping for Re- 
moval of Low Volatile Organic Contaminants. 
W90-11679 5F 


Purification of Water with Near-u.v. Illuminated 
Suspensions of Titanium Dioxide. 
W90-11684 5F 





ORGANIC POLLUTANTS 


Toxicity of Piperonyl Butoxide-Carbaryl Syner- 
gism on the Snail. 
W90-11705 SC 


Investigation on the Concentration Efficiencies 
of Some Macroreticular and Ambersorb Resins 
Using Radio-Labelled Organic Contaminants 
Commonly Encountered in Water. 

W90-11744 5A 


ORGANIC SOILS 
Effect of Acid Rain, Soil Temperature and Hu- 
midity on C-Mineralization Rates in Organic 
Soil Layers under Spruce. 
W90-11766 5B 


ORGANIC SOLVENTS 
Biodegradation and Sorption of Organic Sol- 
vents and Hydrocarbon Fuel Constituents in 
Subsurface Environments. 
W90-11079 5B 


Separation of Dissolved Organics from Water by 
Pervaporation. 
W90-11740 SF 


ORGANIC SULFUR COMPOUNDS 
Gas Chromatographic and Capillary Gas Chro- 
matographic/Mass Spectrometric Determination 
of Organic Sulfur Compounds (OSCs) in Sedi- 
ment from Ports: Significance of These Com- 
pounds as an Oil Pollution Index. 
W90- 10889 SA 


ORGANIC WASTES 
Carbon, Nitrogen and Phosphorous Concentra- 
tions in Aggregates of Organic Waste-Amended 
Soils. 
W90-11589 SE 


Phytotoxicity Suppression in Urban Organic 
Wastes. 
W90-11692 SE 


ORGANOMERCURY COMPOUNDS 
Observations of Methylmercury in Precipitation. 
W90-10847 SA 


ORGANOMETALS 
Treatment of Wastes Containing Arsenic, Seleni- 
um, Thallium, and Mercury Compounds. 
W90-11035 5D 


ORGANOPHOSPHORUS COMPOUNDS 
Study of Some Organophosphorous Compounds 
as Extractants for Metal Monitoring in Munici- 
pal Wastewater. 
W90-11609 5D 


Determination of Organophosphorus Com- 
pounds in Mediterranean Coastal Waters and 
Biota Samples Using Gas Chromatography with 
Nitrogen-Phosphorus and Chemical Ionization 
Mass Spectrometric Detection. 

W90-11708 5A 


Genetic Engineering Approach to Toxic Waste 
Management: Case Study for Organophosphate 
Waste Treatment. 


W90-11833 5D 


ORGANOPHOSPHORUS PESTICIDES 
Influence of Salinity in the Toxicity of Phospha- 
midon to the Estuarine Crab, Scylla serrata 
(Forskal). 

W90-10886 5C 


Effect of Quinalphos, Organophosphorus Insec- 
ticide, on Testicular Steroidogenesis in Fish, 
Clarias batrachus. 

W90-10887 5C 


Changes in Metabolic Activity of Tiger Shrimp 
Larvae at Different Stages to Fenitrothion, An 
Organophosphorus Insecticide. 

W90-11222 pe 
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Evaluation of High Performance Liquid Chro- 
matography-UV for the Multi-Residue Analysis 
of Organophosphorus Pesticides in Environmen- 
tal Water. 

W90-11625 SA 


ORGANOTIN COMPOUNDS 
Tin Compounds in Sediments of Lake Maryut, 
Egypt. 
W90-10756 5A 


Measurement of Physiological Energetics 
(Scope for Growth) and Chemical Contaminants 
in Mussels (Arca zebra) Transplanted Along a 
Contamination Gradient in Bermuda. 

W90-11553 5C 


Water Quality Bioassays in Two Bermudan Har- 
bours Using the Ciliate Euplotes vannus, in Re- 
lation to Tributyltin Distribution. 

W90-11556 SA 


Determination of Tributyltin in Oysters by Elec- 
trothermal Atomic Absorption Spectrometry. 
W90-11748 SA 


MED POL Survey of Organotins in the Medi- 
terranean. 
W90-11759 5B 


Widespread Neogastropod Imposex in the 
Northeast Pacific: Implications for TBT Con- 
tamination Surveys. 

W90-11762 xc 


Widespread Neogastropod Imposex: A Biologi- 
cal Indicator of Global TBT Contamination. 
W90-11763 sc 


OSMOSIS 
Mechanisms of Osmotic Flow and Volume 
Change in Clay Soils. 
W90-11144 2G 


OSTRACODS 
Magnesium-Salinity Relation in the Saline Lake 
Ostracode Cyprideis Americana. 
W90-11442 2H 


OUTLETS 
Comprehensive Generalized Study of Scour at 
Cantilevered Pipe Outlets: II. Results. 
W90-11464 8B 


OUTWELLING 
Abundances of Benthic Microfauna in Relation 
to Outwelling of Mangrove Detritus in a Tropi- 
cal Coastal Region. 
W90-11220 2H 


OVERBANK FLOW 
Subsidence of Flood Waves in Overbank Flow 
Areas. 
W90-11466 2E 


OVERLAND FLOW 
Upper Boundary Conditions for Overland Flow. 
W90-10790 2E 


Rainfall Intensity and Overland Flow in Rela- 
tion to Soil Erosion Studies for Tropical Lands. 
W90-11395 2J 


Hydraulics of Sediment-Laden Sheetflow and 
the Influence of Simulated Rainfall. 
W90-11432 2J 


Similarity and Scale in Catchment Storm Re- 
sponse. 
W90-11448 2E 


OXIDATION 
Regulation of Pigment Sedimentation by Photo- 
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W90-10925 5B 


Effect of Pentachlorophenol on Enhanced Bio- 
logical Phosphorus Removal in SBR Systems. 
W90-10980 5D 


Lovejoy Pond Water Quality. Final Report. 
W90-11075 5G 


Effect of Chelated Trace Metals on Phosphorus 
Uptake and Storage in Natural Assemblages of 
Lake Michigan Phytoplankton. 

W90-11662 5C 


Mass Balance Method for Assessing the Poten- 
tial of Artificial Wetlands for Wastewater Treat- 
ment. 

W90-11992 5D 


PHOTOCATALYTIC OXIDATION 
Removal of Substituted Phenols by a Photocata- 
lytic Oxidation Process with Cadmium Sulfide. 
W90-11670 5F 


PHOTOCHEMICAL REACTIONS 
Effect of Sunlight on Organic Contaminants at 
the Atmosphere Soil Interface. 
W90-10898 5B 


PHOTOCHEMISTRY 
Photosensitized Oxidation of Bromide in Dead 
Sea Water. 
W90-10804 2K 


PHOTOGRAPHY 
Application of Rock-Fracture Models and Field- 
Saturated Hydraulic Conductivity Measure- 
ments to an Image Analysis Study of Fractures 
in a Glacial Till Unit of Southern Alberta. 
W90-11372 2F 


PHOTOLYSIS 
Effect of Sunlight on Organic Contaminants at 
the Atmosphere Soil Interface. 
W90- 10898 5B 


Environmental Photochemistry of the Herbicide 
Bromoxynil in Aqueous Solution Containing 
Soil Fulvic Acids. 

W90-11619 5B 


Photolysis of 1,2-Dibromo 3-Chloro Propane in 


Water. 
W90-11672 5D 


SU-99 





PHOTOLYSIS 


Photodegradation of 2- and 3-Chlorophenol in 
TiO2 Aqueous Suspensions. 
W90-11717 5D 


Photolysis of Fe (III)-Hydroxy Complexes as 
Sources of OH Radicals in Clouds, Fog and 
Rain. 

W90-11784 5B 


PHOTOSYNTHESIS 
Seasonal Variation in Phytoplankton Primary 
Production in Relation to Light and Nutrients in 
Lake Awasa, Ethiopia. 
W90-11862 2H 


Temporal Variations in Carbon Isotope Ratio of 
Phytoplankton in a Eutrophic Lake. 
W90-11866 5C 


PHOTOTROPISM 
Intracellular Deposition of Sulfur Globules in a 
Large-Celled Phototrophic Bacterium Densely 
Populating an Upper Boundary of H2S Layer of 
Lake Kaiike. 
W90-11628 2H 


PHYSICAL PROPERTIES 
Soil Tillage Impact on the Diurnal Redox-Po- 
tential Cycle. 
W90-10832 2G 


PHYSICOCHEMICAL TREATMENT 
Meeting Stringent Metals Removal Require- 
ments with Iron Adsorption/Coprecipitation. 
W90-11002 


Bubble Dynamics and Air Dispersion Mecha- 
nisms of Air Flotation Process Systems: Part A. 
Material Balances. 

W90-11017 5D 


Bubble Dynamics and Air Dispersion Mecha- 
nisms of Air Flotation Process Systems: Part B. 
Air Dispersion. 

W90-11018 5D 


Treatment of Storm Runoff by Oil-Water Sepa- 
ration, Flotation, Filtration, and Adsorption: 
Part A. Wastewater Treatment. 

W90-11037 5D 


PHYTOPLANKTON 
Phytoplankton in Quebec Lakes: Variation with 
Lake Morphometry, and with Natural and An- 
thropogenic Acidification. 
W90-10722 5C 


Summer Phytoplankton in the Near-East Part of 
the Mediterranean Sea: Biomass and Limiting 
Factors (in Russian). 

W90-10748 2L 


Problems of the Radiocarbon Method Applica- 
tion for Estimating the Primary Production of 
Oligotrophic Waters (in Russian). 

W90-10750 7B 


Trophic Cascades and Phytoplankton Communi- 
ty Structure. 
W90-11193 2H 


Inter-Relations Between Biological and Physico- 
chemical Factors in a Database for a Shallow 
Estuarine System. 

W90-11200 2L 


Attachment of Vibrio cholerae Serogroup O1 to 
Zooplankton and Phytoplankton of Bangladesh 
Waters. 

W90-11527 5B 


Chemical Composition of Phytoplankton and 
Zooplankton in an Eutrophic Shallow Lake. 
W90-11528 2H 


Effect of Chelated Trace Metals on Phosphorus 
Uptake and Storage in Natural Assemblages of 
Lake Michigan Phytoplankton. 

W90-11662 5C 


SU-100 


SUBJECT INDEX 


Enclosure Experiments with Low-dose Addi- 
tions of Phosphorus and Nitrogen in the Acidi- 
fied Lake Njupfatet, Central Sweden. 

W90-11700 2H 


Response of Phytoplankton to Copper Treat- 
ment with Reference to Species Sensitivity. 
W90-11703 5C 


Modeling of the Quality of Large Water 
Courses: Eutrophication, the Case of Moselle 
and Doubs Rivers (Modelisation de la Qualite de 
Grands Cours d’Eau Eutrophisation: Case de la 
Muselle et du Doubs). 

W90-11725 5B 


Seasonal Variation in Phytoplankton Primary 
Production in Relation to Light and Nutrients in 
Lake Awasa, Ethiopia. 

W90-11862 2H 


Phosphorus Sources for Phytoplankton and Bac- 
teria in Lake Michigan. 
W90-11865 2H 


Temporal Variations in Carbon Isotope Ratio of 
Phytoplankton in a Eutrophic Lake. 
W90-11866 5C 


Characteristics of Phytoplankton in Brackish 
Waters of Different Trophic Levels. 
W90-11885 2L 


Comparison of Methods for Estimation of Inte- 
gral Primary Production in Shallow Aquatic 
Ecosystems with Special Regard to Turbulent 
Mixing. 

W90-11886 2H 


Method for the Separation of Zooplankton in 
High Eutrophic Water Bodies. 
W90-11890 2H 


Results of Ecological Enclosure Experiments 
with Pelagic Communities of the Arkona Sea 
(Baltic Sea). 

W90-11892 2L 


Seasonal Variability of Stable Carbon and Nitro- 
gen Isotope Ratios of Organisms in a North 
Pacific Bay. 

W90-11934 2L 


Effect of Industrial Discharges on the Ecology 
of Phytoplankton Production in the River Per- 
iyar (India). 

W90-12005 5C 


PHYTOTOXICITY 
Removal of Heavy Metals from Polluted Waters 
by Hydrodictyon reticulatum (Linn.) Lager- 
heim. 
W90-10869 5G 


Use of Phytotoxicity Tests (Common Duck- 
weed, Cabbage, and Millet) for Determining Ef- 
fluent Toxicity. 

W90-11164 SA 


Characterization of Phytotoxicity of Metal En- 
graving Effluent Samples. 
W90-11165 5C 


Chemical Changes in Sludge Stabilization. 
W90-11690 5D 


Phytotoxicity Suppression in Urban Organic 
Wastes. 
W90-11692 5E 


PIEZOMETERS 
Effects of Installation of Piezometers and Wells 
on Groundwater Characteristics and Measure- 
ments. 
W90-11145 2F 


Augering Induced Closure of Clayey Fractures 
in Piezometer Holes Near Sarnia, Ontario: Part 
One. 

W90-11378 7B 


Use of an Augered Large-Diameter Well to 
Determine the Bulk Hydraulic Conductivity of a 
Fractured Clayey Till: Part Two. 

W90-11379 2F 


PIGMENTS 
Regulation of Pigment Sedimentation by Photo- 
Oxidation and Herbivore Grazing. 
W90-10724 2H 


PIKE 
Mercury in Fish in Swedish Lakes: Linkages to 
Domestic and European Sources of Emission. 
W90-11581 5B 


Metal Contamination in Liver and Muscle of 
Northern Pike (Esox lucius) and White Sucker 
(Catostomus commersoni) and in Sediments 
From Lakes Near the Smelter at Flin Flon, 
Manitoba. 

W90-11925 5B 


PILOT PLANTS 
Artificial Wetlands for Wastewater Treatment. 
W90-11082 5D 


PINE TREES 
Evaporation from a Pine Forest--Using the Aer- 
odynamic Method and Bowen Ratio Method. 
W90-10525 2D 


PIPE FLOW 
Criterion of Stability of a Uniform Laminar 
Flow in Pipes. 
W90-10816 8B 


Damping of Flow and Pressure Oscillations in 
Water Hammer Analysis. 
W90-11470 8B 


Hydraulic Jump in a Steeply Sloping Square 
Conduit. 
W90-11475 8B 


PIPE INSERTION MACHINE 
Static and Dynamic Effects of the Pipe Insertion 
Machine Technique. 
W90-11270 5D 


PIPELINES 
Trenchless Technology. 
W90-10542 8A 


“Wetlands Preservation as Mitigation’: Imple- 
mentation of the DER Policy. 
W90-10946 4C 


Static and Dynamic Effects of the Pipe Insertion 
Machine Technique. 
W90-11270 5D 


Structural Safety of an Ocean Outfall Against 
Hurricane Damage. 
W90-11830 8A 


PIPERONYL BUTOXIDE 
Toxicity of Piperonyl Butoxide-Carbaryl Syner- 
gism on the Snail. 
W90-11705 5C 


PIPES 
Galvanic Corrosion of Lead Solder in Copper 
Pipework. 
W90-10534 5B 


Criterion of Stability of a Uniform Laminar 
Flow in Pipes. 
W90-10816 8B 


Static and Dynamic Effects of the Pipe Insertion 
Machine Technique. 
W90-11270 5D 





Damping of Flow and Pressure Oscillations in 
Water Hammer Analysis. 
W90-11470 8B 


PLACER MINING EFFECTS 
Integrating Wetlands Research for Mining Miti- 
gation in the Alaska Arctic and Subarctic. 
W90-10918 5G 


PLANKTON 
Autotrophic Plankton Components in the East- 
ern Part of the Mediterranean Sea (in Russian). 
W90-10749 2L 


Response of a Winter Plankton Food Web to 
Simazine. 
W90-11844 5C 


Rapid Quantification of Planktonic Ciliates: 
Comparison of Improved Live Counting with 
Other Methods. 

W90-11913 7B 


PLANNING 
Manage Microirrigation Effectively. 
W90-10702 3F 


Degradation and Restoration of the Puck Bay 
(A Projekt). 
W90-11906 5G 


PLANT GROWTH 
Responses of Relative Growth Rate, Water Re- 
lations and Solute Accumulation to Increasing 
Water Deficits in Maize. 
W90-11600 3F 


Growth and Production of Lagarosiphon Ilicifo- 
lius in Lake Kariba-A Man-made Tropical Lake. 
W90-11777 2H 


Recent Changes in the Phytal Zone of Greifs- 
wald Bay. 
W90-11905 2L 


PLANT PATHOLOGY 
Crystal Occurrence and Wax Disruption on Leaf 
Surfaces of Cabbage Treated with Simulated 
Acid Rain. 
W90-11602 5C 


PLANT PHYSIOLOGY 
Environmental and Physiological Factors Influ- 
encing the Natural Distribution of Evergreen 
and Deciduous Ericaceous Shrubs on Northeast 
and Southwest Facing Slopes of the Southern 
Appalachian Mountains: II. Water Relations. 
W90-11583 21 


Effects of CaCl2 and ABA on Changes in H202 
Metabolism in Two Jute Species Under Water 
Deficit Stress. 

W90-11599 3F 


PLANT POPULATIONS 
Plant Community Structure in Disturbed and 
Undisturbed Forested Wetlands. 
W90-10922 2H 


Strategy Analysis of Submerged Lake Macro- 
phyte Communities: An International Example. 
W90-11174 2H 


Effects of Litter Displacement on Riverbank 
Vegetation. 
W90-11185 2E 


Illtyd Pools, Brecon: Description and Conserva- 
tion. 
W90-11954 2H 


PLANT VIRUSES 
Virus-Like Particles in an Ultra-Oligotrophic 
Lake on Vancouver Island, British Columbia. 
W90-11536 2H 


SUBJECT INDEX 


PLASMIDS 
Pseudomonas Fluorescens Survival and Plasmid 
RP4 Transfer in Agricultural Water. 
W90-11999 5B 


PLUMES 
Formation and Fate of a River Plume: A Nu- 
merical Model. 
W90-11445 2E 


PLUNGING FLOW 
Mathematical Modeling of Plunging Reservoir 
Flows. 
W90-11465 8B 


Two-layer Analysis of a Plunging Density Cur- 
rent in a Diverging Horizontal Channel. 
W90-11467 8B 


POLAND 
Changes in the Chemical Composition of Waters 
in the Littoral Zone of Lake Piaseczno (Lec- 
zynsko-Wlodawskie Lake District, Southeastern 
Poland) During Multiannual Studies. 
W90-11513 2H 


Diversity and Number of Bottom Macroinverte- 
brates and Size of Larvae of Three Species of 
Chironomidae Collected from the Bottom and 
from Artificial Substrata in the River Widawka 
(Central Poland). 

W90-11516 2H 


Bacteriological Studies of I ake Lebsko. 
W90-11898 2H 


POLAROGRAPHIC ANALYSIS 
DPP Determination of Trace Level of As(III) 
and Total Inorganic Arsenic in Drinking Waters. 
W90-11617 SA 


Oscillopolarographic Determination of Trace 
Amount of Boron in Soil, Water and Plant Sam- 
ples. 

W90-11620 7B 


POLLUTANT IDENTIFICATION 
Comparison of Two Different Procedures for 
the Extraction of Organic Mutagens from 
Sewage Sludge. 
W90-10544 sD 


Seasonal Variations and Sex Related Differences 
of Organochlorines in Whelks (Buccinum unda- 
tum) from the German Bight. 

W90-10547 5B 


Determination of Nonylphenol and Nonyl- 
phenol Ethoxylates as Their Pentafluoroben- 
zoates in Water, Sewage Sludge and Biota. 

W90-10549 SA 


Method for the Determination of the Priority 
Pollutant Metals by HPLC. 
W90-10558 5A 


Environmental Applications of Ion Chromatog- 
raphy. 
W90-10559 SA 


Helium Discharge Detector for Quantitation of 
Volatile Organohalogen Compounds. 
W90- 10564 5A 


Determination of Trace Amounts of Phosphate 
in Natural Water by Flow Injection Fluori- 
metry. 

W90-10565 SA 


Determination of Dissolved Monomeric Alumi- 
num Concentrations in Coastal North Carolina 
Rivers. 

W90-10595 5A 


Separation and Determination of Polycyclic Ar- 
omatic Hydrocarbons in Marine Sediments. 
W90-10711 5A 


POLLUTANT IDENTIFICATION 


Literature Review on Duckweed Toxicity Test- 
ing. 
W90-10780 5A 


Quantitative Method for Determination of Trace 
Metal Concentrations in Sedimentary Pyrite. 
W90-10802 2K 


Lithium--A New Approach for the Granulome- 
tric Normalization of Trace Metal Data. 
W90-10803 5A 


Selenium Speciation Methods and Application 
to Soil Saturation Extracts from San Joaquin 
Valley, California. 

W90-10824 SA 


Studies on Redistribution During the Analytical 
Fractionation of Metals in Sediments. 
W90-10845 5A 


Distribution and Classification of Metal Species 
in Soil Leachates. 
W90-10846 5A 


Observations of Methylmercury in Precipitation. 
W90-10847 5A 


Analytical Reference Materials: VIII. Develop- 
ment and Certification of a New Great Lakes 
Sediment Reference Material for Eight Trace 
Metals. 

W90-10870 5A 


Reversal of Phenol and Naphthalene Effects on 
Ciliate Chemoattraction. 
W90-10871 s¢ 


Estuarine Sediment Bioassay with Oyster Pedi- 
veliger Larvae (Crassostrea gigas). 
W90-10873 5A 


Chromatographic and Mutagenic Analyses of 
1,2-Dichloropropane and 1,3-Dichloropropylene 
and Their Degradation Products. 

W90-10878 5A 


Use of Lichen Biomass to Monitor Dissolved 
Metals in Natural Waters. 
W90-10879 5A 


Gas Chromatographic and Capillary Gas Chro- 
matographic/Mass Spectrometric Determination 
of Organic Sulfur Compounds (OSCs) in Sedi- 
ment from Ports: Significance of These Com- 
pounds as an Oil Pollution Index. 

W90-10889 5A 


Evaluation of Toxicity of River Sediments by In 
Vitro Enzyme Inhibition. 
W90-10890 5A 


Movement of Organic Chemicals Through 
Landfill and Hazardous Waste Disposal Sites. 
W90-10911 5B 


Leaching Potential of Two Industrial Sludges: 
An Evaluation of Toxicity Characteristic Leach- 
ing Potential (TCLP) Test. 

W90-11027 5B 


Fractionation of Mutagens from Municipal 
Sludge and Wastewater. 
W90-11064 5A 


USEPA Method Study 36, SW-846 Methods 
8270/3510, GC/MS Method for Semivolatile 
Organics: Capillary Column Technique; Separa- 
tory Funnel Liquid-Liquid Extraction. 

W90-11065 5A 


Utility of Surface-Floating Chironomidae Pupal 
Exuviae in Assessing the Impact of PCBs on 
Two Stream Communities. 

W90-11078 5A 





POLLUTANT IDENTIFICATION 


NIWR Interlaboratory Comparison Studies Nos. 
83/A-87/B: Conclusions. 
W90-11086 SA 


Characterization of Long-Term Toxic Emissions 
from Municipal Sludge Incineration--Project 
Plan and Status. 

W90-11124 SA 


Effect of Stress on a Freshwater Benthic Detriti- 
vore: Scope for Growth in Gammarus pulex. 
W90-11159 SA 


Field Deployment of a Scope for Growth Assay 
Involving Gammarus pulex, A Freshwater 
Benthic Invertebrate. 

W90-11160 SA 


Use of Phytotoxicity Tests (Common Duck- 
weed, Cabbage, and Millet) for Determining Ef- 
fluent Toxicity. 

W90-11164 5A 


Characterization of Phytotoxicity of Metal En- 
graving Effluent Samples. 
W90-11165 5C 


Uptake of Metal Ions in Moss from Artificial 
Precipitation. 
W90-11167 5A 


Red Sea Corals as Biomonitors of Trace Metal 
Pollution. 
W90-11199 5A 


Analysis of Mutagenic Activity of Biohazardous 
Organics in Kanawha River Sediments. 
W90-11250 5A 


Selected Quality Assurance Data for Water 
Samples Collected by the U.S. Geological 
Survey, Idaho National Engineering Laborato- 
ry, Idaho, 1980 to 1988. 

W90-11262 5A 


Improved Luminescence Technique for Screen- 
ing Aromatic Contaminants in Environmental 
Samples. 

W90-11341 SA 


NIWR Interlaboratory Comparison Study No. 
87/A: Determination of Soap, Oil and Grease 
and NIWR Interlaboratory Comparison Study 
No. 87/B: Determination of Various Anions by 
Ion Chromatography - Evaluation of Results. 
W90-11347 SA 


Development of a Method for the Detection of 
Heavy Metals Discharges into the Sewer System 
(Methodenentwicklung zum Einfachen Nach- 
weis Schwermetallhaltiger Einleitungen ins Of- 
fentliche Kanalnetz Mittels Sielhautuntersuchun- 
gen). 

W90-11348 5A 


Availability, Adequacy, and Comparability of 
Testing Procedures for the Analysis of Pollut- 
ants Established Under Section 304(h) of the 
Federal Water Pollution Control Act. 

W90-11355 SA 


Determination of Lewisite Contamination in En- 
vironmental Waters by High-Performance 
Liquid Chromatography. 

W90-11357 SA 


Screening of Aquatic Samples for Vibrio cho- 
lerae Serotype O1 by a Dot-Blot Method and a 
Latex Agglutination Test. 

W90-11518 5A 


Experimental and Environmental Induction of 
Cytochrome P450E in Fish from Bermuda 
Waters. 

W90-11550 5A 


SU-102 


SUBJECT INDEX 


Metallothionein as an Indicator of Heavy-Metal 
Exposure in Two Subtropical Fish Species. 
W90-11551 5A 


Water Quality Bioassays in Two Bermudan Har- 
bours Using the Ciliate Euplotes vannus, in Re- 
lation to Tributyltin Distribution. 

W90-11556 5A 


Use of Mosses (Hylocomium splendens and 
Pleurozium schreberi) for Estimating Atmos- 
pheric Trace Metal Deposition. 

W90-11576 SA 


Electrode pH Error, Seasonal Epilimnetic 
pCO2, and the Recent Acidification of the 
Maine Lakes. 

W90-11579 5A 


Dissolved Oxygen and Methane in Water by a 
GC Headspace Equilibration Technique. 
W90-11610 SA 


Accurate Determination of Cd113m in Environ- 
mental Samples. 
W90-11611 5A 


Comparative Study about Cd, Cr, Fe and Mn 
Determination in Natural and Wastewater by 
AA and DCP Techniques. 

W90-11614 5A 


Determination of Lead with a Carbon Paste 
Electrode Modified with a Chelating Resin in 
Rainwater and Human Urine. 

W90-11615 SA 


DPP Determination of Trace Level of As(III) 
and Total Inorganic Arsenic in Drinking Waters. 
W90-11617 SA 


Soil and Groundwater Contamination by Low 
Boiling Chlorinated Hydrocarbons in Berlin: 
Formation of Metabolites and Their Analytical 
Determination. 

W90-11622 5B 


Enzymatic Stopped-Flow Determination of Car- 
bofuran Residues at the Nanomolar Level in 
Environmental Waters. 

W90-11624 5A 


Evaluation of High Performance Liquid Chro- 
matography-UV for the Multi-Residue Analysis 
of Organophosphorus Pesticides in Environmen- 
tal Water. 


W90-11625 SA 


Broad Spectrum Analysis of Ionic and Non- 
ionic Organic Contaminants in Urban 
Wastewaters and Coastal Receiving Aquatic 
Systems. 

W90-11626 5A 


Extraction-Spectrophotometric Determination 
of Arsenic in Environmental Samples with 
Iodide and Amidines. 

W90-11627 5A 


Controlling Chemical and Biological Water Pol- 
lution by Quantitative Bioassaying. 
W90-11669 5A 


FIA Tubular Potentiometric Detectors Based on 
Homogeneous Crystalline Membranes. Their 
Use in the Determination of Chloride and Sul- 
fide Ions in Water. 

W90-11707 SA 


Determination of Organophosphorus Com- 
pounds in Mediterranean Coastal Waters and 
Biota Samples Using Gas Chromatography with 
Nitrogen-Phosphorus and Chemical Ionization 
Mass Spectrometric Detection. 

W90-11708 SA 


Ultrafiltration and Pyrolysis Gas Chromatogra- 
phy Mass Spectrometry of Chlorolignins in Pulp 
Mill Effluent. 

W90-11710 5A 


Assessment of Organic Source Contributions in 
Coastal Waters by Principal Component and 
Factor Analysis of the Dissolved and Particulate 
Hydrocarbon and Fatty Acid Contents. 

Wwo90-11711 71C 


Membrane Mass Spectroscopy for the Direct 
Trace Analysis of Volatile Organic Compounds 
in Air and Water. 

W90-11712 5A 


Identification of Organic N-Chloramines In 
Vitro in Stomach Fluid from the Rat after 
Chlorination. 

W90-11714 5A 


Investigation on the Concentration Efficiencies 
of Some Macroreticular and Ambersorb Resins 
Using Radio-Labelled Organic Contaminants 
Commonly Encountered in Water. 

W90-11744 5A 


Kinetic Spectrophotometric Method to Deter- 
mine the Insecticide Methyl Parathion in Com- 
mercial Formulations and the Aqueous Environ- 
ment. 

W90-11746 5A 


Determination of Uranium in Natural Waters by 
Solid Phase Spectrometry. 
W90-11747 SA 


Determination of Tributyltin in Oysters by Elec- 
trothermal Atomic Absorption Spectrometry. 
W90-11748 SA 


Deposition of Sulfate, Chloride and Sodium at 
Japanese Meteorological Observatories and on 
the Western North Pacific. 

W90-11749 5A 


Comment on the Use of Colorimetric Determi- 
nations of Phenolic Compounds in Surface 
Water. 

W90-11750 5A 


Spectrometric Determination of Nitrite in Aque- 
ous Solution by the Diazotization-Coupling 
Method with p-Aminobenzophenone-N-(1- 
Naphthyl)-Ethylenediamine. 

W90-11751 SA 


Slurries Introduction in Flow Injection Atomic 
Absorption Spectroscopic Analysis of Sewage 
Sludges. 

W90-11752 5A 


Solid-Phase Extraction of Carbofuran, Atrazine, 
Simazine, Alachlor, and Cyanazine from Shal- 
low Well Water. 

W90-11753 SA 


Determination of Trace Elements, Including Re- 
gional Tracers, in Rhode Island Precipitation. 
W90-11787 5A 


Detection of Genotoxicants in a Polluted Water- 
course by Means of a Yeast System. 
W90-11834 SA 


Evaluation of Pollutant Toxicity in Aquatic En- 
vironment by Assay of Enzymes Released from 
Lysosomes. 

W90-11835 SA 


Precipitation of 78 PCB Congeners from Aque- 
ous Solutions by Clay. 
W90-11843 5B 


Use of Sequential Extraction to Evaluate the 
Heavy Metals in Mining Wastes. 
W90-11868 SA 





Mercury in the Swedish Mor Layer-Linkages to 
Mercury Deposition and Sources of Emission. 
W90-11871 5B 


Monitoring of Fecal Indicators in Rivers on the 
Basis of Random Sampling and Percentiles. 
W90-11872 SA 


Protozoans as a Component of Biological Moni- 
toring of the Baltic Sea. 
W90-11896 SA 


Comparative Study of a Number of Methods for 
Sensitive Selenium Determination in Waters and 
Fodder Correctors. 

W90-11945 SA 


32P-Postlabeling Detection of DNA Adducts in 
Fish From Chemically Contaminated Water- 
ways. 

W90-11960 5C 


Possible Correlation Between Environmental 
Chemicals and Pigment Cell Neoplasia in Fish. 
W90-11963 5A 


POLLUTANTS 
Differences in Uptake of Persistent Pollutants 
for Predators Feeding in Aquatic and Terrestrial 
Habitats. 
W90-10697 5B 


POLLUTION CONTROL 
Lime Disinfection of Wastewater Sludges. 
Ww90-11112 5D 


POLLUTION INDEX 
Relationship Between Serum GOT of Cyprinus 
carpio and Biotic Index of Diatom in the Diag- 
nosis of Water Quality. 
W90-10884 5A 


Gas Chromatographic and Capillary Gas Chro- 
matographic/Mass Spectrometric Determination 
of Organic Sulfur Compounds (OSCs) in Sedi- 
ment from Ports: Significance of These Com- 
pounds as an Oil Pollution Index. 

W90-10889 5A 


Impact of Organic Enrichment on the Benthic 
Macroinvertebrate Communities of a Lowland 
River. 

W90-11680 5C 


POLLUTION LOAD 
Investigations of the Impact of Effluent from the 
Ok Tedi Copper Mine on the Fisheries Resource 
in the Fly River, Papua New Guinea. 
W90-11205 5C 


MED POL Survey of Organotins in the Medi- 
terranean. 
W90-11759 5B 


POLYCHLORINATED BIPHENYLS 
Seasonal Variations and Sex Related Differences 
of Organochlorines in Whelks (Buccinum unda- 
tum) from the German Bight. 
W90-10547 5B 


Utility of Surface-Floating Chironomidae Pupal 
Exuviae in Assessing the Impact of PCBs on 
Two Stream Communities. 

W90-11078 5A 


Sorption of Polychlorinated Biphenyls on 
Marine Sediments: I. The Role of the Organic 
Carbon Content. 

W90-11170 5B 


Sorption of Polychlorinated Biphenyls on 
Marine Sediments: II. Effect of Removal of 
Sediment Organic Matter. 

Ww90-11171 5B 


Contaminated Sediment as a Source of PCBs in 
a River System. 
W90-11537 5B 


SUBJECT INDEX 


Measurement of Physiological Energetics 
(Scope for Growth) and Chemical Contaminants 
in Mussels (Arca zebra) Transplanted Along a 
Contamination Gradient in Bermuda. 

W90-11553 5C 


Precipitation of 78 PCB Congeners from Aque- 
ous Solutions by Clay. 
W90-11843 5B 


Relationship Between Bioavailability and Hy- 
drophobicity: Reduction Uptake of Organic 
Chemicals by Fish Due to the Sorption on Parti- 
cles. 

W90-11846 5B 


Henry’s Law Constants for Selected Pesticides, 
PAHs and PCBs. 
W90-11848 5B 


Influence of Light Intensity and Photoadapta- 
tion on the Toxicity of PCB to a Marine 
Diatom. 

W90-11852 5C 


Chlorinated Biphenyl Mineralization by Individ- 
ual Populations and Consortia of Freshwater 
Bacteria. 

W90-11910 5B 


Carcinogenic and Genotoxic Activity of Ex- 
tracts from Contaminated Sediments in Western 
Lake Ontario. 

W90-11962 5C 


POLYCYCLIC AROMATIC HYDROCARBONS 
Separation and Determination of Polycyclic Ar- 
omatic Hydrocarbons in Marine Sediments. 
W90-10711 5A 


Transformation of PAHs in Soil Systems. 
W90-10773 5B 


Henry’s Law Constants for Selected Pesticides, 
PAHs and PCBs. 
W90-11848 5B 


32P-Postlabeling Detection of DNA Adducts in 
Fish From Chemically Contaminated Water- 
ways. 

W90-11960 5C 


Carcinogenic Effects of Some Polycyclic Aro- 
matic Hydrocarbons on the Japanese Medaka 
and Guppy in Waterborne Exposures. 

W90-11964 5C 


POLYMERS 
Membranes, Membrane Processes, and Their 
Applications: Needs, Unsolved Problems, and 
Challenges of the 1990's. 
W90-10573 3A 


Rheological Screening Method for Membrane 
Modifying Polymers. 
W90-10580 3A 


PONDED INFILTRATION 
Spatial and Temporal Variation of Ponded Infil- 
tration. 
W90-11557 2G 


PONDING 
Effective Design for Small Flood-Irrigated Field 
Plots. 
W90-11571 3F 


PONDS 
Removal of Heavy Metals from Polluted Waters 
by Hydrodictyon reticulatum (Linn.) Lager- 
heim. 
W90-10869 5G 


Estimation of Whole Pond Respiration Rate. 
W90-11533 2H 


POPULATION EXPOSURE 


Species Richness of Calanoid Copepods, Clado- 
cerans and Other Branchiopods in Carolina Bay 
Temporary Ponds. 

W90-11584 2H 


Seasonal Dynamics of a Chironomus plumosus 
(L.) (Diptera, Chironomidae) Population from a 
Fish Pond in Southern Bohemia. 

W90-11699 2H 


Toxicity of Carbofuran to Selected Macroinver- 
tebrates in Prairie Ponds. 
W90-11838 5C 


POPLAR TREES 
Water Supply from the Groundwater Table and 
the Growth of Poplar: A Case Study. 
W90-10526 21 


POPULATION DENSITY 
Perspectives in Using Shorebird Counts for As- 
sessing Long-term Changes in Wader Numbers 
in the Wadden Sea. 
W90-10687 2L 


Effect of Climatic Warming on the Southern 
Margins of the Native Range of Brook Trout, 
Salvelinus fontinalis. 

W90-10731 2A 


Apparent Effects Threshold Approach. 
W90-11268 5A 


Dynamics of Meiobenthic Communities in a Eu- 
trophic and Polluted Estuary. 
W90-11891 2L 


POPULATION DYNAMICS 
Long-term Population Dynamics of Breeding 
Bird Species in the German Wadden Sea Area. 
W90-10686 5C 


Perspectives in Using Shorebird Counts for As- 
sessing Long-term Changes in Wader Numbers 
in the Wadden Sea. 

W90-10687 2L 


Trophic Cascades and Phytoplankton Communi- 
ty Structure. 
W90-11193 2H 


Changes in the Abundance of Small Littoral- 
Zone Fishes in Lake Mendota, Wisconsin. 
W90-11532 2H 


Spatio-Temporal Distribution of an Allochthon- 
ous Bacterial Population (Thermotolerant Coli- 
forms) in a Marine Coastal Ecosystem (Thau 
Pond, France) (Distribution Spatio-Temporelle 
d’une Population Bacterienne Allochtone (Coli- 
formes Thermotolerants) dans un Ecosysteme 
Marin Cotier (Bassin de Thau, France)). 

W90-11789 2H 


Seasonal Fluctuation in the Zooplankton Com- 
munity of Azibo Reservoir (Portugal). 
W90-11858 2H 


Microbial Colonization Dynamics in Temporary 
Aquatic Systems. 
W90-11863 2H 


Characteristics of Phytoplankton in Brackish 
Waters of Different Trophic Levels. 
W90-11885 2L 


POPULATION EXPOSURE 
Health Problems in Galena, Kansas: A Heavy 
Metal Mining Superfund Site. 
W90-10747 SC 


Concentration of TCDD in Fish and the Poten- 
tial for Human Exposure. 
W90-11878 5B 





POPULATIONS 


POPULATIONS 
Seasonal Dynamics of a Chironomus plumosus 
(L.) (Diptera, Chironomidae) Population from a 
Fish Pond in Southern Bohemia. 
W90-11699 2H 


PORE PRESSURE 


Pore Pressure Response During Failure in Soils. 
W90-10532 2G 


Poroelastic Response of Dual Porosity Media. 
W90-11389 2F 


Pore Water Pressure Variations Causing Slide 
Velocities and Accelerations Observed in a Sea- 
sonally Active Landslide. 

W90-11430 2F 


PORK 
Treatment of Pork Processing Wastewater in a 
Covered Anaerobic Lagoon with Gas Recov- 
ery. 


W90-11055 5D 


POROSITY 
Preparation of Ultrafiltration Membranes. State 
of the Art. 
W90-10577 3A 


POROUS MEDIA 
Multiphase Flows in Porous Media. 
W90-11285 2F 


Defining an Equivalent Porous Media for Frac- 
tured Rock Masses Using Discrete Fracture 
Models. 

W90-11366 2F 


Poroelastic Response of Dual Porosity Media. 
W90-11389 2F 


One-Dimensional Solute Transport in Porous 
Media with Partial Well-to-Well Recirculation: 
Application to Field Experiments. 

W90-11647 5B 


Effective Hydraulic Conductivity for Gradually 
Varying Flow. 
W90-11648 2F 


Quasilinear Approximation for 
Porous Media Flow. 
W90-11650 2G 


Unsaturated 


PORTUGAL 
Accidents and Surface Water: The Case of Por- 
tugal with Emphasis on the Tejo Hydrographic 
Basin. 
W90-11409 5B 


Seasonal Fluctuation in the Zooplankton Com- 
munity of Azibo Reservoir (Portugal). 
W90-11858 2H 


POTABLE WATER 
Chromatographic and Mutagenic Analyses of 
1,2-Dichloropropane and 1,3-Dichloropropylene 
and Their Degradation Products. 
W90-10878 SA 


Microbial Water Quality Concerns for Water 
Supply Use. 
W90-11267 SF 


Treatment of Eutrophic Waters. 
W90-11333 5F 


Assessment of the Water-Supply Situation in 
ECOWAS Countries and the Policy Implica- 
tions. 

W90-11928 6D 


POTASSIUM 
Binary and Ternary Exchange Behavior of Po- 
tassium and Ammonium on Kentucky Subsoils. 
W90-11563 2G 


SU-104 


SUBJECT INDEX 


Copper and Cadmium Effects on Potassium Ad- 
sorption and Buffering Capacity. 
W90-11566 5B 


POTASSIUM COMPOUNDS 
KC! Potentiation of the Virucidal Effectiveness 
of Free Chlorine at pH 9.0. 
W90-11521 5F 


POTASSIUM PERMANGANATE 
Potassium Permanganate for Sludge Odor Con- 
trol. 
W90-11137 5D 


POTENTIOMANOMETERS 
Use of a Hydraulic Potentiomanometer to De- 
termine Ground-Water Gradients in a Wetland, 
Colorado. 
W90-10928 7B 


POTENTIOMETERS 
Use of a Hydraulic Potentiomanometer to De- 
termine Ground-Water Gradients in a Wetland, 
Colorado. 
W90-10928 7B 


FIA Tubular Potentiometric Detectors Based on 
Homogeneous Crystalline Membranes. Their 
Use in the Determination of Chloride and Sul- 
fide Ions in Water. 

W90-11707 5A 


POTOMAC-RARITAN-MAGOTHY AQUIFER 
SYSTEM 
Aquifer-Test Analysis of the Upper Aquifer of 
the Potomac-Raritan-Magothy Aquifer System, 
Union Beach Borough, Monmouth County, 
New Jersey. 
W90-11248 2F 


POULTRY 
Growth-rate Inhibition of Acetoclastic Methan- 
ogens by Ammonia and pH in Poultry Manure 
Digestion. 
W90-11182 5D 


Effect of Sewage and Sewage Effluents as 
Drinking Water Sources for Point-of-Lay Chick- 
ens. 

W90-11591 5D 


POWDER RIVER BASIN 
Geochemical Processes Controlling Selenium in 
Ground Water After Mining, Powder River 
Basin, Wyoming, U.S.A. 
W90-11452 2K 


POWER SOURCES 
Ecologically Pure Conversion of the Energy of 
Air, River and Ocean Currents. 
W90-10807 8C 


POWERPLANTS 
Assessment of Waste Heat Utilization Technol- 
ogies: Overview. 
W90-11545 6B 


Aquaculture Model for Waste Heat Utilization 
Assessment. 


W90-11547 3F 


Increased Unit Output of Kembs Propellers-- 
Control of Cavitation Damage. 
W90-11949 8C 


POYANG LAKE 
Water Temperature in Poyang Lake. 
W90-10707 2H 


PRECAMBRIAN SHIELD 
Seasonal Patterns in Metal Levels of the Net 
Plankton of Three Canadian Shield Lakes. 
W90-10865 5B 


PRECAST CONCRETE 
Investigation of the Deformability of a Real 
Link of the Precast Concrete-Encased Steel Pen- 
stock of the Zagorsk Pumped Storage Station. 
W90-10814 8F 


PRECIPITATION 
Uptake of Metal Ions in Moss from Artificial 
Precipitation. 
W90-11167 5A 


Regional Analysis of Wet Deposition for Effects 
Research. 
W90-11337 2B 


Climatology of Temperature and Precipitation 
Variability in the United States. 
W90-11350 2B 


Sensitivity of Wintertime Precipitation and Soil 
Hydrology Simulation Over the Western United 
States to Lower Boundary Specifications. 

W90-11423 2B 


Recent Trends in Precipitation in Eastern 
Canada. 
W90-11425 2B 


Deterministic Signals in Precipitation Records 
from the American Corn Belt. 
W90-11444 2B 


Changes in the Chemical Composition of Waters 
in the Littoral Zone of Lake Piaseczno (Lec- 
zynsko-Wlodawskie Lake District, Southeastern 
Poland) During Multiannual Studies. 

W90-11513 2H 


Use of Simple Daily Atmospheric Circulation 
Types for the Interpretation of Precipitation 
Composition at a Site (Eskdale Muir) in Scot- 
land, 1978-1984. 

W90-11783 2B 


Monitor for Continuous Measurement of Tem- 
perature, pH and Conductance of Wet Precipita- 
tion: Preliminary Results from the Adirondack 
Mountains, New York. 

W90-11788 7B 


Radar Study of the Snowfall in South-West 
Cornwall on 12 January 1987. 
W90-11953 2C 


Estimates of Natural Soil-Drainage Volumes in 
South Dakota. 
W90-11965 2G 


Patterns of the Isotopic Composition of Precipi- 
tation in Time and Space: Data from the Israeli 
Storm Water Collection Program. 

W90-11967 2B 


Assessing and Forecasting Extreme Rainfall in 
the United Kingdom. 
W90-11974 2B 


Forecasting Sahel Rainfall--An Update. 
W90-11975 2B 


Frost Distribution and Occurrence on a Range- 
land Watershed in Southwest Idaho. 
W90-11988 2C 


PRECIPITATION CHEMISTRY 
Investigation of Air Quality and Acid Rain Over 
the Gulf of Mexico. 
W90-11785 5B 


Determination of Trace Elements, Including Re- 
gional Tracers, in Rhode Island Precipitation. 
W90-11787 SA 


PRECIPITATION MAPPING 
Satellite Data and Geographic Information 
System for Rainfall Estimation. 
W90-11489 2B 





PRECIPITATION SAMPLERS 


Sequential Precipitation Sampling Apparatus. 
W90-10551 7B 


PREDICTION 


Prediction of Stream Volatilization Coefficients. 
W90-10772 5B 


Premining Prediction of Acid Drainage Poten- 
tial for Surface Coal Mines in Northern West 
Virginia. 

W90-11252 5B 


Predicting Daily Evapotranspiration (ET sub d) 
from Short-term Values. 
W90-11495 2D 


PRESSURE CONDUITS 
Investigation of the Deformability of a Real 
Link of the Precast Concrete-Encased Steel Pen- 
stock of the Zagorsk Pumped Storage Station. 
W90-10814 8F 


PRESSURE DISTRIBUTION 
Investigation of the Deformability of a Real 
Link of the Precast Concrete-Encased Steel Pen- 
stock of the Zagorsk Pumped Storage Station. 
W90-10814 8F 


PRESSURE FILTRATION 
Liquid/Solids Biotreatment of Pressure Filtered 
Refinery Waste Sludge. 
W90-11042 SE 


PRETREATMENT OF WASTEWATER 
Treating Electroplating Wastewater Using an 
Anaerobic Filter. 
W90-10995 5D 


Case History: Anaerobic/Aerobic Pretreatment 
of a Confectionery Waste. 
W90-10996 5D 


Techniques for Treating Prewashed Denim 
Laundry Wastewaters. 
W90-10999 5D 


Comparison of PACT Process to Coupled Phys- 
ical/Chemical Biological Treatment. 
W90-11006 5D 


Treatment of Leachate from a Hazardous Waste 
Landfill. 


W90-11026 5G 


Zero Sludge/Zero Discharge Pretreatment Sys- 
tems for the Metal Finishing and Plating Indus- 


try. 
W90-11036 5D 


Anaerobic and Aerobic Options in Treating 
Food Industry Wastewater. 
W90-11049 5D 


Treatment of Pork Processing Wastewater in a 
Covered Anaerobic Lagoon with Gas Recov- 
ery. 

W90-11055 5D 


Operating Experience: Anaerobic Treatment at 
Packerland Packing. 
W90-11056 5D 


Pasteurization of Anaerobic Digester Feed for 
Enhanced Pathogen Destruction. 
W90-11099 5D 


PRETREATMENT OF WATER 
Pre-Filtration of Very Highly Turbid Waters 
Using Pebble Matrix Filtration. 
W90-10537 SF 


Effects of Pretreatment of Highway Runoff on 
Quality of Wetland Bed Sediments. 
W90-10605 5G 


SUBJECT INDEX 


PRIMARY PRODUCTIVITY 
Investigation of Primary Production and Eu- 
trophication in the Waters of West Lake Hangz- 
hou. 
W90-10708 2H 


Problems of the Radiocarbon Method Applica- 
tion for Estimating the Primary Production of 
Oligotrophic Waters (in Russian). 

W90-10750 7B 


Effect of Organic Nitrogen Enrichments on 
Marine Planktonic Networks and Heterotrophic 
Bacterial Potential. 

W90-11219 5C 


Plankton and Primary Productivity of Lake 
Manzala, Egypt. 
W90-11860 2H 


Seasonal Variation in Phytoplankton Primary 
Production in Relation to Light and Nutrients in 
Lake Awasa, Ethiopia. 

W90-11862 2H 


Comparison of Methods for Estimation of Inte- 
gral Primary Production in Shallow Aquatic 
Ecosystems with Special Regard to Turbulent 
Mixing. 

W90-11886 2H 


Secondary Production of Calanoids (Copepoda, 
Crustacea) in Brackish Waters. 
W90-11887 2L 


Biomass and Abundance of the Zooplankton 
from the Gulf of Gdansk. 
W90-11889 2L 


Results of Ecological Enclosure Experiments 
with Pelagic Communities of the Arkona Sea 
(Baltic Sea). 

W90-11892 2L 


PRIMARY WASTEWATER TREATMENT 
Upgrading of Solids Handling Equipment Re- 
duces Treatment Costs. 

W90-11114 5D 


PRINCIPAL COMPONENT ANALYSIS 
Assessment of Organic Source Contributions in 
Coastal Waters by Principal Component and 
Factor Analysis of the Dissolved and Particulate 
Hydrocarbon and Fatty Acid Contents. 
Ww90-11711 71C 


PRIORITY POLLUTANTS 
Method for the Determination of the Priority 
Pollutant Metals by HPLC. 
W90-10558 5A 


Helium Discharge Detector for Quantitation of 
Volatile Organohalogen Compounds. 
W90-10564 5A 


Comparison of Carbon Columns and the PACT 
Process for Priority Pollutant Removal. 
W90-11001 5D 


Model to Determine the Likelihood of Sediment 
Contamination in Freshwater Systems: A ‘Con- 
cern Ranking’ Approach to Prioritizing Field 
Identification of Synthetic Organic Chemicals. 
W90-11083 5B 


PRIVATIZATION 
Municipal Sewage Treatment Plant Sludge Man- 
agement. 
W90-11091 5D 


Implementation of a Privatized Municipal 
Sewage Sludge Composting Facility--Baltimore, 
Maryland. 

W90-11141 SE 


Post Tax Reform Approaches to Wastewater 
Privatization. 
W90-11142 5D 


PROJECT PLANNING 


Indianapolis Resource Recovery Facility: Solv- 
ing the Sludge and Refuse Disposal Problem. 
W90-11143 SE 


PROBABILISTIC PROCESS 
Probabilistic Approach for the Groundwater 
Vulnerability to Contamination by Pesticides: 
The VULPEST Model. 
W90-11696 5B 


PROCESS CONTROL 
Use of ORP for Monitoring and Control of 
Aerobic Sludge Digestion. 
'W90-10762 5D 


Application of Oxygen Uptake Rate in Manag- 
ing an Activated Sludge Process for Treating 
Refinery Wastewater. 

W90-11041 5D 


Measurement of Molecular Weight Distributions 
of Organic Halide in Kraft Mill Waste Streams, 
Waste Solids and Pulp. 

W90-11218 5D 


Automatic Control of Effluent Quality from a 
High-Rate Anaerobic Treatment System. 
W90-11675 5D 


Simultaneous Determination of Oxygen Uptake 
Rate and Oxygen Transfer Coefficient in Acti- 
vated Sludge Systems by an On-Line Method. 
W90-11996 5D 


PRODUCTIVITY 
Heterotrophic Bacterial Production and Its De- 
pendence on Autotrophic Production in a Hy- 
pertrophic African Reservoir. 
W90-10720 2H 


Plant Productivity in a Freshwater Tidal Marsh, 
Quebec City (Quebec), (Productivite Vegetale 
dans un Marais Intertidal d’Eau Douce, Quebec 
(Quebec)). 

W90-11187 2H 


Nutritive Elements (N and P), Heavy Metal (Zn, 
Cu, Pb, and Hg) and Plant Production in a 
Freshwater Tidal Marsh, Quebec City (Quebec), 
(Elements Nutritifs (N et P), Metaux Lourds 
(Zn, Cu, Pb et Hg) et Productivite Vegetale 
dans un Marais Intertidal d’Eau Douce, Quebec 
(Quebec)). 

W90-11188 5B 


Abundances of Benthic Microfauna in Relation 
to Outwelling of Mangrove Detritus in a Tropi- 
cal Coastal Region. 

W90-11220 2H 


Growth and Production of Lagarosiphon Ilicifo- 
lius in Lake Kariba-A Man-made Tropical Lake. 
W90-11777 2H 


PROJECT PLANNING 
Institutional Barriers to Environmental Protec- 
tion Programs: An Assessment Methodology. 
W90-10632 5G 


Restructuring National Water Quality Manage- 
ment Policy to Protect Coastal Resources. 
W90-10646 5G 


Select Your Water Source. 
W90-10700 3F 


Headwater Restoration: The Key Is Integrated 
Project Goals. 
W90-10936 5G 


Method for Integrating Wetlands Management 
and Land Development. 
W90-10937 6B 


Woodloch Springs: Working Together for Wet- 
land-Sensitive Planning. 
W90-10938 6B 





PROJECT PLANNING 


Wetland Preservation - Par for the Course. 
W90-10944 4C 


Citizen, Activist, and Policy Elite Support for 
Wetland Management Programs. 
W90-10960 5G 


Development of Guidelines for Managing Flor- 
ida’s Forested Wetlands. 
W90-10963 6A 


How to Write Sampling Plans for Regulatory 
Compliance. 
W90-11058 5G 


Lake Morey Diagnostic-Feasibility Study. 
W90-11067 5G 


Fiscal Year 1988 Measurable Environmental Re- 
sults Initiatives Underground Storage Tank Im- 
pacts on Ground Water. 

W90-11068 5B 


East Lake Waushacum Diagnostic/Feasibility 
Study, April 1980-March 1981. 
W90-11069 5G 


Urban Lakes Diagnostic/Feasibility Study. 
W90-11071 


Lovejoy Pond Water Quality. Final Report. 
W90-11075 5G 


Characterization of Long-Term Toxic Emissions 
from Municipal Sludge Incineration--Project 
Plan and Status. 

W90-11124 5A 


Averting the Bureaucratization of a Community- 
Managed Resource: The Case of the Zanjeras. 
W90-11290 3F 


PROTEINS 
Carbohydrate Metabolism Changes in Fish Fin- 
gerlings and Yearlings Exposed to Linear Alkyl 
Benzene Sulphonate. 
W90-11867 SC 


PROTOZOA 
Studies on Interactions Between Components of 
Electroplating Industry Wastes: Influence of 
Nickel and Calcium on Interactions Between 
Cadmium, Copper, Chromium and Zinc. 
W90-10860 5B 


Effects of Cadmium on a Microbial Food Chain, 
Chlamydomonas reinhardii and Tetrahymena 
vorax. 

W90-10862 5C 


Reversal of Phenol and Naphthalene Effects on 
Ciliate Chemoattraction. 
W90-10871 i 


Protozoan Sources of Spontaneous Coliform Oc- 
currence in Chlorinated Drinking Water. 
W90-11344 5B 


Differential Rates of Digestion of Bacteria by 
Freshwater and Marine Phagotrophic Protozoa. 
W90-11525 2H 


Ciliated Protozoa as Indicators of a Wastewater 
Treatment System Performance. 
W90-11593 5D 


Experimental Approach to the Role of Different 
Ecological Types of Protozoa in the Activated- 
Sludge System. 

W90-11702 5D 


Microbial Colonization Dynamics in Temporary 
Aquatic Systems. 
W90-11863 2H 


Protozoans as a Component of Biological Moni- 


toring of the Baltic Sea. 
W90-11896 SA 


SU-106 


SUBJECT INDEX 


Rapid Quantification of Planktonic Ciliates: 
Comparison of Improved Live Counting with 
Other Methods. 

W90-11913 7B 


PRUDHOE BAY 
Upwelling Near Coastal Structures. 
W90- 10588 2L 


PSEUDOMONAS 
Biodehalogenation: Oxidative and Reductive 
Metabolism of 1,1,2,-Trichloroethane by Pseu- 
domonas putida - Biogeneration of Vinyl Chlo- 
ride. 
W90-11845 SB 


Fate of Ice Nucleation-Active Pseudomonas syr- 
ingae Strains in Alpine Soils and Waters and in 
Synthetic Snow Samples. 

W90-11912 5B 


Pseudomonas Fluorescens Survival and Plasmid 
RP4 Transfer in Agricultural Water. 
W90-11999 5B 


PUBLIC HEALTH 
Health Problems in Galena, Kansas: A Heavy 
Metal Mining Superfund Site. 
W90-10747 5C 


Oxidation States of Arsenic in Well-Water from 
a Chronic Arsenicism Area of Northern Mexico. 
W90-10778 2K 


Water, Microbes and Man--A Hundred Years 
on. 
W90-11412 5G 


Review of Public Health Problems Associated 
with the Integration of Animal Husbandry and 
Aquaculture, with Emphasis on Southeast Asia. 
W90-11588 5C 


Enumeration of Enterotoxigenic Bacteroides fra- 
gilis in Municipal Sewage. 
W90-11914 5B 


Human Health Risks From Methylmercury in 
Fish. 
W90-11926 5C 


Permanent US-Mexico Border Environmental 
Health Commission. 
W90-11940 5G 


Survival of Legionella pneumophila Within 
Cysts of Acanthamoeba polyphaga Following 
Chlorine Exposure. 

W90-11941 5B 


Natural Bathing Beaches: Sanitary Survey Ad- 
dresses Public Health Concerns. 
W90-11948 5G 


Possible Correlation Between Environmental 
Chemicals and Pigment Cell Neoplasia in Fish. 
W90-11963 5A 


PUBLIC PARTICIPATION 
Citizen, Activist, and Policy Elite Support for 
Wetland Management Programs. 
W90-10960 5G 


Comprehensive Evaluation of Information/Edu- 
cation Programs to Reduce Recreation Impacts 
on the Lower Salmon River. 

W90-11804 6B 


PUBLIC POLICY 
Assessment of National Soil Erosion Control 
Management Programs in the Philippines. 
W90-11393 4D 


Enhancing Instream Flow Benefits in an Era of 
Water Marketing. 
W90-11640 6B 


PUGET SOUND 
Apparent Effects Threshold Approach. 
W90-11268 5A 


Dynamics of Benthic Vegetation Standing- 
Stock, Irradiance, and Water Properties in Cen- 
tral Puget Sound. 

W90-11601 2L 


Setting the Agenda for Estuarine Water Quality 
Management: Lessons from Puget Sound. 
W90-11831 5G 


Overview of Studies on Liver Carcinogenesis in 
English Sole from Puget Sound; Evidence for a 
Zenobiotic Chemical Etiology I: Pathology and 
Epizootiology. 

W90-11957 sc 


Overview of Studies on Liver Carcinogenesis in 
English Sole from Puget Sound; Evidence for a 
Xenobiotic Chemical Etiology II: Biochemical 
Studies. 

W90-11958 sc 


PULP AND PAPER INDUSTRY 
Anoxic Selector for Filamentous Bulking Con- 
trol, BOD Removal, and Nitrification of Paper 
Mill Wastewater. 
W90-11046 5D 


Characterization and Biological Treatment of 
Bleach Plant Effluent. 
W90-11047 5D 


Toxicity Evaluation of CTMP Effluent Biotreat- 
ed by a Pilot-scale Carrousel Oxidation Ditch 
System. 

W90-11048 5D 


Co-Utilization of Wood Ash and Municipal 
Sludge. 
W90-11116 SE 


Biological Monitoring of a Pulp and Paper Mill 
Wastewater. 
W90-11206 SA 


Measurement of Molecular Weight Distributions 
of Organic Halide in Kraft Mill Waste Streams, 
Waste Solids and Pulp. 

W90-11218 5D 


Ultrafiltration and Pyrolysis Gas Chromatogra- 
phy Mass Spectrometry of Chlorolignins in Pulp 
Mill Effluent. 

W90-11710 5A 


PULP WASTES 
Supplemented Kraft Condensate Treatment in 
High Rate Anaerobic Processes. 
W90-10994 5D 


Biological Treatment of BCTMP Wastewaters. 
W90-11045 5D 


Measurement of Molecular Weight Distributions 
of Organic Halide in Kraft Mill Waste Streams, 
Waste Solids and Pulp. 

W90-11218 5D 


Ultrafiltration and Pyrolysis Gas Chromatogra- 
phy Mass Spectrometry of Chlorolignins in Pulp 
Mill Effluent. 

W90-11710 5A 


Enzymology of Ligno-Cellulose Degradation by 
Pleurotus sajor-caju During Growth on Paper- 
Mill Sludge. 

W90-11857 5E 


Possible Correlation Between Environmental 
Chemicals and Pigment Cell Neoplasia in Fish. 
W90-11963 5A 





PUMP TURBINES 
Water Storage at Pumping Stations-A Standby 
of Flexible Capacities. 
W90-10813 8C 


PUMPAGE 
Ground-Water Use in the Coastal Plain of Mary- 
land 1900-1980. 
W90-11240 6D 


PUMPED STORAGE 
Water Storage at Pumping Stations-A Standby 
of Flexible Capacities. 
W90-10813 8C 


Problems of Creating High-Head Pumped Stor- 
age Stations with an Underground Lower Reser- 
voir. 

W90-11803 8A 


PUMPING 
Stream Depletion by Cyclic Pumping of Wells. 
W90-11653 2F 


PUMPING PLANTS 
Harmonizing New Pump Station into Existing 
Systems. 
W90-11512 5D 


PUMPING RATES 
Explicit Monte Carlo Simulation Head Moment 
Estimates for Stochastic Confined Groundwater 
Flow. 
W90-11643 2F 


PUMPING TESTS 
Insights into Formation Fracturing from Analy- 
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Lakes of Kejimkujik National Park, Nova 
Scotia, Canada. 

'W90-10857 5B 


Some Fundamental Relationships Between 
Metal Toxicity in Freshwater, Physico-chemical 
Properties and Background Levels. 

W90-10861 5C 


Chemical and Biological Correlates of Metal 
Levels in Crustacean Zooplankton from Canadi- 
an Shield Lakes: A Multivariate Analysis. 
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W90-10536 5F 


Evaluating Alternative Disinfectants for THM 
Control in Small Systems. 
W90-11505 SF 


Ozone--Chloramines and Activated Carbon to 
Control Disinfection By-Products. 
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ample of the Estuary of the Loire (Influence du 
Bouchon Vaseux sur la Variations des Concen- 
trations en Oxygen Dissous Cas de !’Estuaire de 
la Loire). 

W90-11735 2L 


Eelgrass Condition and Turbidity in the Dutch 
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Comparison of Polychlorinated Dibenzodioxin 
Levels with Hepatic Mixed-Function Oxidase 
Induction in Great Blue Heron. 
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Capacity Expansion for Regional Wastewater 
Systems. 
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WATER CHEMISTRY 


Hydrogen Peroxide Decay in Waters with Sus- 
pended Soils: Evidence for Biologically Mediat- 
ed Processes. 
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Denitrification in Sediments from the Hyporheic 
Zone Adjacent to a Small Forested Stream. 
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Chemistry of Uranium, Thorium, and Radium 
Isotopes in the Ganga-Brahmaputra River 
System: Weathering Processes and Fluxes in the 
Bay of Bengal. 
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Assessment of the Chemical and Physical Prop- 
erties of Adari Spring in Bahrain. 
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Restoring Acidified Streams in Upland Wales: A 
Modelling Comparison of the Chemical and Bio- 
logical Effects of Liming and Reduced Sulphate 
Deposition. 
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Methanesulfonate in Rainwater at Cape Grim, 
Tasmania. 
W90-10777 5B 


Checklist for Describing and Documenting 
Diatom and Chrysophyte Calibration Data Sets 
and Equations for Inferring Water Chemistry. 
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Photosensitized Oxidation of Bromide in Dead 
Sea Water. 
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Studies on Interactions Between Components of 
Electroplating Industry Wastes: Influence of 
Nickel and Calcium on Interactions Between 
Cadmium, Copper, Chromium and Zinc. 
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Regional Analysis of Wet Deposition for Effects 
Research. 
W90-11337 2B 


Geochemical and Isotopic Characterization of 
Flow in Fractured Plutonic Rocks: Examples 
from the Canadian Shield. 

W90-11364 2F 


Relation Between Concealed Faults and Ground 
Water Quality in a Carbonate Aquifer System, 
Brunswick, Georgia, U.S.A. 

W90-11386 5B 


Hydrology of Meteoric Diagenesis: Residence 
Time of Meteoric Ground Water in Island 
Fresh-Water Lenses with Application to Arago- 
nite-Calcite Stabilization Rate in Bermuda. 

W90-11439 2F 


Selenium in Aqueous Solutions: The Impossibil- 
ity of Obtaining a Meaningful Eh Using a Plati- 
num Electrode, with Implications for Modeling 
of Natural Waters. 
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Magnesium-Salinity Relation in the Saline Lake 
Ostracode Cyprideis Americana. 
W90-11442 2H 


Coordination Chemistry of Weathering: Kinetics 
of the Surface-Controlled Dissolution of Oxide 
Minerals. 
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Floc Foam Flotation of Chromium(VI) with 
Polyelectrolytes. 
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Changes in the Chemical Composition of Waters 
in the Littoral Zone of Lake Piaseczno (Lec- 
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Poland) During Multiannual Studies. 
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Water Chemistry of Carolina Bays: A Regional 
Survey. 
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Cation Exchange Isotherms Obtained with 
Batch and Miscible-Displacement Techniques. 
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Copper and Cadmium Effects on Potassium Ad- 
sorption and Buffering Capacity. 
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Thermodynamic Chemical Equilibria of Cadmi- 
um and Lead in the Aquatic System of the King 
Talal Reservoir (Jordan). 

W90-11745 5E 


Photolysis of Fe (III)-Hydroxy Complexes as 
Sources of OH Radicals in Clouds, Fog and 
Rain. 
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Physical and Chemical Environment of Lake 
Manzala, Egypt. 
W90-11859 2H 


Comparison of Soil Water Chemistry and 
Sample Size Requirements for Pan vs Tension 
Lysimeters. 
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Effects on Water Chemistry after Drainage of a 
Bog for Forestry. 
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WATER CIRCULATION 
Ecosystem Model of the Western Wadden Sea: 
A Bridge Between Science and Management. 
W90-10695 2L 


Active Circulation of Saline Ground Waters in 
Carbonate Platforms: Evidence from the Great 
Bahama Bank. 

W90-11440 2F 


Circulation and Mixing in a Stratified Reservoir. 
W90-11486 2H 


WATER CONSERVATION 
Farmers’ Perceptions and Use of Soil and Water 
Conservation Technologies. 
W90-11256 6B 


Domestic Water Conservation Potential in Saudi 
Arabia. 
W90-11820 3D 


WATER CONTROL 
Use of Water Control Stuctures in Drainage 
Channels to Restore Lost Wetland Values. 
W90-10943 8A 


Developments in Water Conveyance and Water 
Control in France. 
W90-11418 3F 


WATER CONVEYANCE 
Trenchless Technology. 
W90-10542 8A 


Developments in Water Conveyance and Water 
Control in France. 
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WATER CURRENTS 
Upwelling Near Coastal Structures. 
W90-10588 2L 


Ecologically Pure Conversion of the Energy of 
Air, River and Ocean Currents. 
'W90-10807 8C 


WATER LAW 


WATER DEFICIT 
Effects of CaCl2 and ABA on Changes in H202 
Metabolism in Two Jute Species Under Water 
Deficit Stress. 
W90-11599 3F 


Responses of Relative Growth Rate, Water Re- 
lations and Solute Accumulation to Increasing 
Water Deficits in Maize. 

W90-11600 3F 


WATER DELIVERY 
Development of Low-Discharge Baffle-Sluice 
Modules. 
W90-11499 3F 


WATER DEMAND 
Evaluation and Development of Water Re- 
sources Management Strategies for Drought/ 
Emergency Conditions. 
W90-11255 6D 


Making Low-Yield Wells Work for Your Cus- 
tomer. 
W90-11605 8A 


WATER DEPTH 
Probe for Measuring Depth to Water Surface in 
Wells. 
W90-10531 7B 


WATER DISTRIBUTION 
Algorithm for Reliability-Based Optimal Design 
of Water Networks. 
W90-10769 6A 


Reorganization of Water-Distribution System. 
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Development of a Dynamic Calculation Model 
for Drinking-Water Networks. 
W90-11930 SF 


WATER HAMMER 
Damping of Flow and Pressure Oscillations in 
Water Hammer Analysis. 
W90-11470 8B 


WATER HYACINTH 
Transport of Heavy Metals During Anaerobic 
Digestion of Water Hyacinth. 
W90-11184 5D 


WATER LAW 
All Sovereign Lands Are Wetlands, But Are All 
Wetlands Sovereign. 
W90-10962 6E 


Public Intervention in Farmer-Managed Irriga- 
tion Systems. 
W90-11289 3F 


Averting the Bureaucratization of a Community- 
Managed Resource: The Case of the Zanjeras. 
W90-11290 3F 


Farmer-Managed Irrigation Systems and the 
Impact of Government Assistance: A Note 
From Bali, Indonesia. 

W90-11291 3F 


Institutional Innovations in Irrigation Manage- 
ment: A Case Study From Northern Pakistan. 
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Evaluation of NIA’s Participatory Communal 
Program. 
W90-11293 3F 


Issues Related to Interventions in Farmer-Man- 
aged Irrigation: Rehabilitation of a Tank Irriga- 
tion System. 

W90-11294 3F 


Public Intervention in Farmer-Managed Irriga- 
tion Systems: A Thai Perspective. 
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Researching Village Irrigation Systems in Sri 
Lanka. 
W90-11299 3F 


Problems, Prospects, and Opportunities in De- 
veloping Farmer-Managed Irrigation Systems in 
Nepal: The Department of Agriculture’s Farm 
Irrigation Program. 

W90-11300 3F 


State Intervention in Sri Lanka’s Village Irriga- 
tion Rehabilitation Program. 
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Public Intervention in Farmer-Managed Irriga- 
tion Systems in Nepal. 
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Evaluation of Irrigation Projects Undertaken by 
AKRSP in the Gilgit District of Northern Paki- 
stan. 
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Government Intervention in Farmer-Managed 
Irrigation Systems in the Philippines: How Re- 
search Contributed to Improving the Process. 
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New Federal Regulations on Dredging. 
W90-11331 6E 


Enhancing Instream Flow Benefits in an Era of 
Water Marketing. 
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WATER LEVEL 
Coupled Three-Dimensional Ground-Water 
Flow and Lake-Stage Model of Northern Palm 
Beach County, Florida. 
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Analysis of Water Level Indicators in Wetlands: 
Implications for the Design of Surface Water 
Management Systems. 
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All Sovereign Lands Are Wetlands, But Are All 
Wetlands Sovereign. 
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Use of an Augered Large-Diameter Well to 
Determine the Bulk Hydraulic Conductivity of a 
Fractured Clayey Till: Part Two. 
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Lake Michigan Record Levels of 1838, a Present 
Perspective. 
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WATER LEVEL FLUCTUATIONS 
Analysis of the Frequency Response of Water 
Levels in Wells to Earth Tides and Atmospheric 
Loading. 
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Changes in the Chemical Composition of Waters 
in the Littoral Zone of Lake Piaseczno (Lec- 
zynsko-Wlodawskie Lake District, Southeastern 
Poland) During Multiannual Studies. 
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Perspective. 
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WATER MANAGEMENT 
Federalism and the Surface Water Program. 
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Problems, Prospects, and Opportunities in De- 
veloping Farmer-Managed Irrigation Systems in 
Nepal: The Department of Agriculture’s Farm 
Irrigation Program. 
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State Intervention in Sri Lanka’s Village Irriga- 
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Problems and Strategies in Management of 
Communal Irrigation Systems: The Experience 
in Joint Decision-Making by Farmers and Agen- 
cies. 
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Conjunctive Use: Advantages, Constraints, and 
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Drilling in the Year 2000. 
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Management of Water in Malaysia. 
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300-Year Water 
County’s Approach. 
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WATER POLICY 
New Federal Regulations on Dredging. 
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Watershed 89: The Future for Water Quality in 
Europe. Volume I. 
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Community Water Quality Policy for the Nine- 
ties. 
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Management of Water in Malaysia. 
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Domestic Water Conservation Potential in Saudi 
Arabia. 
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300-Year Water 
County’s Approach. 
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Global Aspects of Marine Pollution Policy--the 
Need for a New International Convention. 
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Dumping at Sea. 
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Measuring the Benefits of Improvements in 
Water Quality: The Chesapeake Bay. 
W90-11829 5G 


Setting the Agenda for Estuarine Water Quality 
Management: Lessons from Puget Sound. 
W90-11831 5G 


WATER POLLUTION 
Methodology of Chemical Monitoring in the 
Marine Environment. 
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Differences in Uptake of Persistent Pollutants 
for Predators Feeding in Aquatic and Terrestrial 
Habitats. 
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Critical Review of Selected Heavy Metal and 
Chlorinated Hydrocarbon Concentrations in the 
Marine Environment. 
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Multiplication of Microorganisms in an Evapo- 
rative Air Cooler and Possible Indoor Air Con- 
tamination. 
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Presence of Bacterial Virus in Groundwater and 
Treated Drinking Water. 
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Chromatographic and Mutagenic Analyses of 
1,2-Dichloropropane and 1,3-Dichloropropylene 
and Their Degradation Products. 

W90-10878 5A 


Use of Lichen Biomass to Monitor Dissolved 
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Summary of Risk Assessment Methodologies for 
Municipal Sludge Reuse or Disposal Options. 
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Red Sea Corals as Biomonitors of Trace Metal 
Pollution. 
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Watershed 89: The Future for Water Quality in 
Europe. Volume I. 
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Acidification and Aluminium--Contamination of 
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Modeling the Spatial Distribution of Seven Ha- 
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Concentration of TCDD in Fish and the Poten- 
tial for Human Exposure. 
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Anthropogenic Influences and Management of 
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Toxicity of Trace Metals to Acartia tonsa in the 
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Assessment of a Floatable Action Plan. 
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Expert Systems for the Interpretation of River 
Quality Data. 
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Urban Stormwater Retrofit Assessment and 
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Muselle et du Doubs). 
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tion of the Dispersion of a Pollutant in a River 
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Measuring the Benefits of Improvements in 
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Absorption and Retention of Aluminum from 
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Acids on Aluminum Tissue Levels in Rabbits. 
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Modulation of Nitrogen Loading Impacts 
Within an Estuary. 
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Fluoride Toxicity to Saltwater Organisms. 
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Impact of Septic Tank Systems on Coastal 
Water Resources. 
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Long-term Population Dynamics of Breeding 
Bird Species in the German Wadden Sea Area. 
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Along the German North Sea Coast. 
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Eutrophication and Mussel Culture in the West- 
ern Dutch Wadden Sea: Impact on the Benthic 
Ecosystem; A Hypothesis. 
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Investigation of Primary Production and Eu- 
trophication in the Waters of West Lake Hangz- 
hou. 
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Validation of Corbicula fluminea Growth Re- 
ductions Induced by Copper in Artificial 
Streams and River Systems. 

W90-10718 5C 


Toxicity of Cadmium, Copper, and Mercury to 
Isolated Trout Hepatocytes. 
W90-10721 5C 


Phytoplankton in Quebec Lakes: Variation with 
Lake Morphometry, and with Natural and An- 
thropogenic Acidification. 

W90-10722 5C 


Weighted Multicollinearity in Logistic Regres- 
sion: Diagnostics and Biased Estimation Tech- 
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Effect of Copper on the Interaction Between the 
Predator Didinium nasutum and Its Prey Para- 
mecium caudatum. 
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Experimental Perturbations of Whole Lakes as 
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tems for Toxicology Research. 
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Involvement of Cortisui aud Metallothionein- 
like Proteins in the Physiological Responses of 
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Cadmium Stress. 
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Identification of Contaminant-Induced Cellular 
and Subcellular Lesions in the Liver of Flounder 
(Platichthys flesus L.) Caught at Differently Pol- 
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Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Effects of Acute and Chronic Expo- 
sures on the Cytosolic Distribution of Cadmium, 
Copper and Zinc. 
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Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Biochemical Effects of Chronic Ex- 
posure. 
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for Fish Early Life Stage Toxicity. 
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Effects of pH and Temperature on the Acute 
Toxicity and Uptake of Carbaryl in the Midge, 
Chironomus riparius. 

W90-10741 5C 


Health Problems in Galena, Kansas: A Heavy 
Metal Mining Superfund Site. 
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Effects of Sewage Sludge on the Immune De- 
fenses of Mallards. 
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Studies on Interactions Between Components of 
Electroplating Industry Wastes: Influence of 
Nickel and Calcium on Interactions Between 
Cadmium, Copper, Chromium and Zinc. 
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Some Fundamental Relationships Between 
Metal Toxicity in Freshwater, Physico-chemical 
Properties and Background Levels. 
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Effects of Cadmium on a Microbial Food Chain, 
Chlamydomonas reinhardii and Tetrahymena 
vorax. 
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Effects of the Environmental Pollutants on 
Heme Oxygenase Activity and Cytochrome P- 
450 Content in Fish. 
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Toxicity of Fenitrothion Degradation Products 
to Medaka (Oryzias latipes). 
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Effect of Thiol Compounds and Flavins on Mer- 
cury and Organomercurial Degrading Enzymes 
in Mercury Resistant Aquatic Bacteria. 

W90-10876 5B 


Differential Response of Marine Diatoms to 
Trace Metals. 
W90-10881 5C 


Acute Toxicity and Toxic Interaction of Chro- 
mium and Nickel to Common Guppy Poecilia 
reticulata (Peters). 
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Influence of Salinity in the Toxicity of Phospha- 
midon to the Estuarine Crab, Scylla serrata 
(Forskal). 

W90-10886 5C 


Effect of Quinalphos, Organophosphorus Insec- 
ticide, on Testicular Steroidogenesis in Fish, 
Clarias batrachus. 
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Evaluation of Toxicity of River Sediments by In 
Vitro Enzyme Inhibition. 
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Organochlorine Residues in Bird Species Col- 
lected Dead in Ontario 1972-1988. 
W90-10891 5B 


Impacts of Irrigation Drainwater on Wetlands. 
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Utility of Surface-Floating Chironomidae Pupal 
Exuviae in Assessing the Impact of PCBs on 
Two Stream Communities. 
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Effects of Aerial Spraying of Insecticides on 
Nontarget Macrobenthos in a Mountain Stream. 
W90-11158 5C 


Effect of Stress on a Freshwater Benthic Detriti- 


vore: Scope for Growth in Gammarus pulex. 
W90-11159 SA 
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Field Deployment of a Scope for Growth Assay 
Involving Gammarus pulex, A Freshwater 
Benthic Invertebrate. 

W90-11160 5A 


Studies on Synergistic Toxic Effects of Copper 
and Dithiocarbamate Pesticides with the Ciliate 
Protozoan Colpidium campylum (Stokes). 
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Hepatic Steatosis in Zebra Fish (Brachydanio 
rerio) Induced by Long-Term Exposure to 
Gamma-Hexachlorocyclohexane. 
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Use of Phytotoxicity Tests (Common Duck- 
weed, Cabbage, and Millet) for Determining Ef- 
fluent Toxicity. 
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Use of Multiple Criteria for Eutrophication As- 
sessment of Coastal Waters. 
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Impact of Tannery Effluent on Phosphatases 
Activity of Fishes. 
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Effect of Pesticides on Succinate and Lactate 
Dehydrogenase Activities in the Freshwater 
Field Crab, Oziotelphusa senex senex (Fabri- 
cius). 
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Biomonitoring and Environmental Management. 
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Water Quality Assessment Programs in Australia 
Deciding What to Measure, and How and 
Where to Use Bioindicators. 
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Use of Biological Monitoring in the Assessment 
of Effects of Mining Wastes on Aquatic Ecosys- 
tems of the Alligator Rivers Region, Tropical 
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Sewage and the Biota on Seashores: Assessment 
of Impact in Relation to Natural Variability. 
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Benthic Macroinvertebrates in Biological Sur- 
veillance: Monte Carlo Significance Tests on 
Functional Groups’ Responses to Environmental 
Gradients. 
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Effects of Sewage on Alpine Streams in Kos- 
ciusko National Park, NSW. 
W90-11203 5C 


Importance of Site Selection in Monitoring the 
Macroinvertebrate Communities of the Yarra 
River, Victoria. 
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Investigations of the Impact of Effluent from the 
Ok Tedi Copper Mine on the Fisheries Resource 
in the Fly River, Papua New Guinea. 
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Biological Monitoring of a Pulp and Paper Mill 
Wastewater. 
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Residues of Endosulfan in the Livers of Wild 
Catfish from a Cotton Growing Area. 
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Heavy Metals Regulate Physiological and Be- 
havioral Events by Modulating lon Channels in 
Neuronal Membranes of Molluscs. 
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Effect of Sublethal Concentrations of Phenol on 
Some Enzyme Activities and Blood Sugar Level 
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Detection of Phenol-Induced Subcellular Alter- 
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Effect of Organic Nitrogen Enrichments on 
Marine Planktonic Networks and Heterotrophic 
Bacterial Potential. 
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Changes in Toxicity of Cd and Its Accumulation 
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Changes in Metabolic Activity of Tiger Shrimp 
Larvae at Different Stages to Fenitrothion, An 
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Apparent Effects Threshold Approach. 
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Refining the Degree of Hazard Ranking Meth- 
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Corps/EPA Field Verification Program (FVP). 
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Toxicological Aspects of Pesticides in Natural 
Waters. 
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Effects of an Experimental Lake Acidification 
on Zooplankton Feeding Rates and Selectivity. 
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Assessing the Potential Extent of Damage to 
Inland Lakes in Eastern Canada Due to Acidic 
Deposition. III. Predicted Impacts on Species 
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Abnormal Development and Growth Reduc- 
tions of Pollock Theragra chalcogramma Em- 
bryos Exposed to Water-Soluble Fractions of 
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Changes in the Biochemical Composition of a 
Subtropical Bivalve, Arca Zebra, in Response to 
Contaminant Gradients in Bermuda. 
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Measurement of Physiological Energetics 
(Scope for Growth) and Chemical Contaminants 
in Mussels (Arca zebra) Transplanted Along a 
Contamination Gradient in Bermuda. 

W90-11553 5C 


Analysis of Macrobenthic and Meiobenthic 
Community Structure in Relation to Pollution 
and Disturbance in Hamilton Harbour, Bermu- 
da. 

W90-11554 sc 


Comparisons of Dominance Curves. 
W90-11555 5C 


Copper and Cadmium Effects on Potassium Ad- 
sorption and Buffering Capacity. 
W90-11566 5B 


Effect of Cadmium, Copper and Chromium(VI) 
on the Growth of Nile Water Algae. 
W90-11572 a 


Biochemical Changes in Duck Weed After Cad- 
mium Treatment. Enhancement in Senescence. 
W90-11580 = 


Review of Public Health Problems Associated 
with the Integration of Animal Husbandry and 
Aquaculture, with Emphasis on Southeast Asia. 
W90-11588 5C 


Effect of Sewage and Sewage Effluents as 
Drinking Water Sources for Point-of-Lay Chick- 
ens. 

W90-11591 5D 


Seasonal Changes in Whole Brain Amine Levels 
of White Sucker Exposed to Elevated Levels of 
Copper and Zinc. 

W90-11607 5A 


Effect of Chelated Trace Metals on Phosphorus 
Uptake and Storage in Natural Assemblages of 
Lake Michigan Phytoplankton. 

W90-11662 5C 


Contaminant Residues in the Bloater (Coregonus 
hoyi) of Lake Michigan, 1969-1986. 
W90-11665 5B 


Erythrocytic Micronuclei in Wild Fish from 
Lakes Superior and Ontario That Have Pollu- 
tion-Associated Neoplasia. 

W90-11667 5C 


Attached Filamentous Algae of Northern Lake 
Superior: Field Ecology and Biomonitoring Po- 
tential during 1983. 

W90-11668 5C 


Controlling Chemical and Biological Water Pol- 
lution by Quantitative Bioassaying. 
W90-11669 SA 


Impact of Organic Enrichment on the Benthic 
Macroinvertebrate Communities of a Lowland 
River. 

W90-11680 se 


Fish-farm Effluents in Rivers: I. Effects on Bac- 
terial Populations and Alkaline Phosphatase Ac- 
tivity. 

W90-11681 5C 


Fish-farm Effluents in Rivers: II. Effects on In- 
organic Nutrients, Algae and the Macrophyte 
Ranunculus penicillatus. 

W90-11682 5C 


Phytotoxicity Suppression in Urban Organic 
Wastes. 
W90-11692 SE 


Enclosure Experiments with Low-dose Addi- 
tions of Phosphorus and Nitrogen in the Acidi- 
fied Lake Njupfatet, Central Sweden. 

W90-11700 2H 


Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguta Lake in Southeastern Nigeria. 
W90-11701 2H 


Response of Hydropsychidae (Insecta: Trichop- 
tera) Larvae to Diflubenzuron. 
W90-11756 sc 


Po!lution in Masan Bay, A Matter of Concern in 
South Korea. 
W90-11757 5B 


Metal Concentrations and Digestive Gland Ly- 
sosomal Stability in Mussels from Halifax Inlet, 
Canada. 

W90-11760 5C 


Effects of Pollution on Marine Gastrotricha in 
the Northwestern Adriatic Sea. 
W90-11761 5C 





Widespread Neogastropod Imposex in the 
Northeast Pacific: Implications for TBT Con- 
tamination Surveys. 

W90-11762 5C 


Widespread Neogastropod Imposex: A Biologi- 
cal Indicator of Global TBT Contamination. 
W90-11763 5C 


Effect of Acid Rain, Soil Temperature and Hu- 
midity on C-Mineralization Rates in Organic 
Soil Layers under Spruce. 

W90-11766 5B 


Subclinical Effects of Groundwater Contami- 
nants: III. Effects of Repeated Oral Exposure to 
Combinations of Benzene and Toluene on Im- 
munologic Responses in Mice. 

W90-11782 5C 


Evaluation of Pollutant Toxicity in Aquatic En- 
vironment by Assay of Enzymes Released from 
Lysosomes. 

W90-11835 5A 


Toxicity of Carbofuran to Selected Macroinver- 
tebrates in Prairie Ponds. 
W90-11838 5C 


Changes in Brain Monoamine Levels and Mono- 
amine Oxidase Activity in the Catfish, Clarias 
batrachus, During Chronic Treatments with 
Mercurials. 

W90-11839 5C 


Chronic Effects of Arsenic on American Red 
Crayfish, Procambarus clarkii, Exposed to 
Monosodium Methanearsonate (MSMA) Herbi- 
cide. 

W90-11841 5C 


Response of a Winter Plankton Food Web to 
Simazine. 
W90-11844 5C 


Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: I. Comparative Toxicity to Fresh- 
water Aquatic Organisms. 

W90-11849 5C 


Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: II. Determination of Component 
Toxicity. 

W90-11850 5C 


New Method for Determining Effluent Toxicity 
Using Duckweed (Lemna minor). 
W90-11851 SA 


Influence of Light Intensity and Photoadapta- 
tion on the Toxicity of PCB to a Marine 
Diatom. 

W90-11852 5C 


Effects of Arsenate on Growth and Physiology 
in Mallard Ducklings. 
W90-11853 5C 


Use of Linear Orthogonal Contrasts in Analysis 
of Environmental Data. 
W90-11854 7C 


Comparison of Polychlorinated Dibenzodioxin 
Levels with Hepatic Mixed-Function Oxidase 
Induction in Great Blue Heron. 

W90-11856 5C 


Physical and Chemical Environment of Lake 
Manzala, Egypt. 
W90-11859 2H 


Carbohydrate Metabolism Changes in Fish Fin- 
gerlings and Yearlings Exposed to Linear Alkyl 
Benzene Sulphonate. 

W90-11867 5C 


SUBJECT INDEX 


Interrelationships Between Mercury Levels in 
Yearling Yellow Perch, Fish Condition and 
Water Quality. 

W90-11869 5B 


Important Ecological Features of the Polish 
Costal Zone of the Baltic Sea. 
W90-11884 5C 


Dynamics of Meiobenthic Communities in a Eu- 
trophic and Polluted Estuary. 
W90-11891 2L 


Influence of Pollution Factors on the Denitrifi- 
cation Process in Shallow Coastal Waters--Ex- 
periments in Microbiology and Nutrient Bal- 
ance, (Der Einfluss von Schadstoffen auf den 
Denitrifikationsprozess in flachen Kustengewas- 
sern--Untersuchungen zur Mikrobiologie und 
Stoffbilanz). 

W90-11902 5C 


Thermal Ecology of Naegleria fowleri from a 
Power Plant Cooling Reservoir. 
W90-11911 5B 


Enumeration of Enterotoxigenic Bacteroides fra- 
gilis in Municipal Sewage. 
W90-11914 5B 


Effects of Acidification on Minor and Trace 
Metal Chemistry in Little Rock Lake, Wiscon- 


sin. 
W90-11919 5B 


Human Health Effects of Metals in Drinking 
Water: Relationship to Cultural Acidification. 
W90-11920 5C 


Human Health Risks From Methylmercury in 
Fish. 
W90-11926 5C 


Toxicity of Trace Metals to Acartia tonsa in the 
Elizabeth River and Southern Chesapeake Bay. 
W90-11932 5C 


Epizootiology of Neoplasms in Bony Fish of 
North America. 
W90-11956 5C 


Overview of Studies on Liver Carcinogenesis in 
English Sole from Puget Sound; Evidence for a 
Zenobiotic Chemical Etiology I: Pathology and 
Epizootiology. 

W90-11957 5C 


Overview of Studies on Liver Carcinogenesis in 
English Sole from Puget Sound; Evidence for a 
Xenobiotic Chemical Etiology II: Biochemical 
Studies. 

W90-11958 5C 


Relationship Between Liver Tumors and Age in 
Brown Bullhead Populations from Two Lake 
Erie Tributaries. 

W90-11959 5C 


Pathogenesis of Skin and Liver Neoplasms in 
White Suckers form Industrially Polluted Areas 
in Lake Ontario. 

W90-11961 5C 


Carcinogenic and Genotoxic Activity of Ex- 
tracts from Contaminated Sediments in Western 
Lake Ontario. 

W90-11962 5C 


Possible Correlation Between Environmental 
Chemicals and Pigment Cell Neoplasia in Fish. 
W90-11963 5A 


Carcinogenic Effects of Some Polycyclic Aro- 
matic Hydrocarbons on the Japanese Medaka 
and Guppy in Waterborne Exposures. 

W90-11964 5C 


Inter- and Intraspecific Variation in Sensitivity 
to Toxins: The Effects of Acidity and Zinc on 


WATER POLLUTION SOURCES 


the Freshwater Crustaceans Asellus Aquaticus 
(L.) and Gammarus Pulex (L). 
W90-12000 5C 


Effect of Industrial Discharges on the Ecology 
of Phytoplankton Production in the River Per- 
iyar (India). 

W90-12005 5C 


WATER POLLUTION PREVENTION 
Development of a Soil Washing System. 
W90-10974 5G 


Quantitative Risk Assessment as a Decision Tool 
for Hazardous Waste Management. 
W90-10978 5G 


Treatment of Landfill Leachate by Biologically 
Active Carbon Adsorbers. 
W90-11024 5G 


Biological Treatment of Landfill Leachate. 
W90-11025 5G 


Treatment of Leachate from a Hazardous Waste 
Landfill. 
W90-11026 5G 


Evaluation of Noncyanide Metal Strippers. 
W90-11030 


Zero Sludge/Zero Discharge Pretreatment Sys- 
tems for the Metal Finishing and Plating Indus- 
try. 

W90-11036 5D 


Fiscal Year 1988 Measurable Environmental Re- 
sults Initiatives Underground Storage Tank Im- 
pacts on Ground Water. 

W90-11068 5B 


Anaerobic Treatment of Municipal Landfill 
Leachate Using an Anaerobic Hybrid Digester. 
W90-11178 5D 


Microbial Water Quality Concerns for Water 
Supply Use. 
W90-11267 SF 


Accidents and Surface Water: The Case of Por- 
tugal with Emphasis on the Tejo Hydrographic 
Basin. 

W90-11409 5B 


Probabilistic Approach for the Groundwater 
Vulnerability to Contamination by Pesticides: 
The VULPEST Model. 

W90-11696 5B 


Modelling of Eutrophication in the River Loire- 
the POLUPA Model (Modelisation de l’Eutro- 
phication en Loire). 

W90-11726 5B 


Comprehensive Evaluation of Information/Edu- 
cation Programs to Reduce Recreation Impacts 
on the Lower Salmon River. 

W90-11804 6B 


Management of Water in Malaysia. 
W90-11818 5G 


Dumping at Sea. 
W90-11827 5G 


WATER POLLUTION SOURCES 
Sediment and Runoff Water Characteristics as 
Influenced by Cropping and Tillage Practices. 
W90-10530 4C 


Galvanic Corrosion of Lead Solder in Copper 
Pipework. 
W90-10534 5B 


Impact of Intensive Dairy Farming Activities on 
River Quality: The Eastern Cleddau Catchment 
Study. 

W90-10541 4C 





WATER POLLUTION SOURCES 


Polychlorinated Dibenzo-p-Dioxins (PCDDs) 
and Polychlorinated Dibenzofurans (PCDFs) in 
Sediments and Fish in Hamburg Harbor (Po- 
lychlorierte Dibenzo-p-Dioxine (PCDDs) und 
Polychlorierte Dibenzofurane (PCDFs) in Sedi- 
meaten und Fischen aus dem Hamburger 
Hafen). 

W90-10545 5B 


Geochemical Anomaly of Uranium in the 
Huanghe River Estuary. 
W90-10560 5B 


Historical Trends in Nutrient Loading to the 
Neuse River Estuary, NC. 
W90-10593 2L 


Hudson River Pollution: Comparing Point and 
Nonpoint Source Emissions of Hazardous 
Chemicals. 

W90-10613 5B 


Cost Effective and Educational Approach to 
Watershed Investigation and Management. 
W90-10614 5G 


Impact of Septic Tank Systems on Coastal 
Water Resources. 
W90-10625 5D 


Effect of Sanitary Landfills on Surface and 
Ground Water Quality: A Statistical Analysis. 
W90-10627 5B 


Distribution, Source, and Significance of Select- 
ed Organic Compounds in Water from the 
Castle Hayne Aquifer, Cherry Point, North 
Carolina. 

W90-10628 5B 


Eutrophication of the Dutch Wadden Sea: Ex- 
ternal Nutrient Loadings of the Marsdiep and 
Vliestroom Basin. 

W90-10692 5B 


Critical Review of Selected Heavy Metal and 
Chlorinated Hydrocarbon Concentrations in the 
Marine Environment. 

W90-10699 5B 


Nonionic Detergents as Tracers of Ground 
Water Pollution Caused by Municipal Sewage. 
W90-10751 5B 


Release of Halocarbons from an Industrial Estu- 
ary. 


W90-10776 5B 


Drainage Ditch Erosion History as Recorded in 
the Varved Sediment of a Small Lake in East 
Finland. 

W90-10796 2J 


Quantitative Method for Determination of Trace 


Metal Concentrations in Sedimentary Pyrite. 
W90-10802 2K 


Aluminum Solubility in Organic Soil Horizons 
from Northern and Southern Forested Water- 
sheds. 

W90-10825 5B 


Aluminum Solubility, Calcium-Aluminum Ex- 
change, and pH in Acid Forest Soils. 
W90-10826 5B 


History of Heavy Metal Pollution in Finland as 
Recorded by Lake Sediments. 
W90-10834 5B 


Evaluation of Trace Metal Deposition History 
and Potential Element Mobility in Selected Core 


Samples from Peat and Wetland Ecosystems. 
W90-10835 5B 


Effects of pH on the Accumulation and Redistri- 
bution of Metals in a Polluted Stream Bed Sedi- 
ment. 

W90-10836 5B 


SU-150 


SUBJECT INDEX 


Seasonal Trends of Copper Sedimentation in 
Lake Orta (Italy). 
W90-10837 5B 


Sources and Behavior of Pollutants in Several 
Catchments in the Western Harz Mountains, 
F.R.G. 

W90-10840 5B 


Elemental Analysis of Lake Sediment from Sud- 
bury, Canada, Using Particle-Induced X-ray 
Emission. 

W90-10843 5B 


Nickel Diagenesis and Partitioning in Lake Sedi- 
ments. 
W90-10844 5B 


Mercury Concentrations in Inland Waters of 
Gold-Mining Areas in Rondonia, Brazil. 
W90-10850 5B 


Dynamics of Particulate Trace Metals in the 
Lakes of Kejimkujik National Park, Nova 
Scotia, Canada. 

W90-10857 5B 


Naphthalenes Associated with Treated 
Wastewater Effluents in an Urban National 
Wildlife Refuge. 

W90-10877 5B 


Soil and Water Contamination at Pesticide 
Mixing and Loading Sites on Oahu, Hawaii. 
W90-10892 5B 


Reactions and Movement of Organic Chemicals 
in Soils. 
W90-10893 5B 


Hydrologic Processes Affecting the Movement 
of Organic Chemicals in Soils. 
W90-10910 5B 


Proximity of Sanitary Landfills to Wetlands and 
Deepwater Habitats in Eleven States. 
W90- 10923 5B 


Impacts of Irrigation Drainwater on Wetlands. 
W90-10924 6G 


Pesticides and Everglades National Park: South 
Florida Use and Threat. 
W90-10947 a 


Proceedings of the 44th Purdue Industrial Waste 
Conference. 
W90-10965 5D 


Leaching Potential of Two Industrial Sludges: 
An Evaluation of Toxicity Characteristic Leach- 
ing Potential (TCLP) Test. 

W90-11027 5B 


Characterization and Extraction of Metals from 
Waste Residues. 


W90-11028 5B 


Extent and Trend of Nitrate Contamination in 
Region III: The Coastal Plain and Piedmont 
Province. 


W90-11063 5B 


Fractionation of Mutagens from Municipal 
Sludge and Wastewater. 
W90-11064 SA 


Lake Morey Diagnostic-Feasibility Study. 
W90-11067 5G 


Fiscal Year 1988 Measurable Environmental Re- 
sults Initiatives Underground Storage Tank Im- 
pacts on Ground Water. 

W90-11068 5B 


East Lake Waushacum Diagnostic/Feasibility 


Study, April 1980-March 1981. 
W90-11069 5G 


Delivery of Sediment and Pollutants from Non- 
point Sources: A Water Quality Perspective. 
Ww90-11151 5B 


Relative Source Contributions of Sediment in a 
Surface Coal Mined Basin of Maryland. 
W90-11154 5B 


Annual Variation and Identification of Vibrios 
Cultivated at 37 C in Urban Wastewater Dis- 
charged in Toulon Harbor (Mediterranean, 
France) (Variations Annuelles et Identification 
des Vibrions Cultivant a 37 C dans un Effluent 
Urbain, dans des Moules et dans l’Eau de Mer en 
Rade de Toulon (Mediterranee, France)). 

W90-11157 5B 


Strontium-90 in Canada Goose Eggshells and 
Reed Canary Grass from the Columbia River, 
Washington. 

W90-11166 5B 


Use of Biological Monitoring in the Assessment 
of Effects of Mining Wastes on Aquatic Ecosys- 
tems of the Alligator Rivers Region, Tropical 
Northern Australia. 

W90-11196 TA 


Mass-Balance Nitrate Model for Predicting the 
Effects of Land Use of Ground-Water Quality in 
Municipal Wellhead Protection Areas. 

W90-11257 5B 


Occurrence of Synthetic Organic Chemicals in 
Drinking Water, Food, and Air. 
W90-11271 5B 


Regional Analysis of Wet Deposition for Effects 
Research. 


W90-11337 2B 


Development of a Method for the Detection of 
Heavy Metals Discharges into the Sewer System 
(Methodenentwicklung zum Ejinfachen Nach- 
weis Schwermetallhaltiger Einleitungen ins Of- 
fentliche Kanalnetz Mittels Sielhautuntersuchun- 
gen). 

W90-11348 SA 


Superfund Record of Decision: West Virginia 
Ordnance, WV. 


W90-11349 5G 


Superfund Record of Decision: Lorentz Barrel 
and Drum, CA. 
W90-11351 5G 


Relationship Between In-Lake Sulfate Concen- 
tration and Estimate of Atmospheric Sulfur 
Deposition for Subregions of the Eastern Lake 
Survey. 

W90-11352 5B 


Superfund Record of Decision: Yaworski 
Lagoon, CT. 
W90-11358 5G 


Superfund Record of Decisicn: Groveland 
Wells, MA. 
W90-11359 5G 


Superfund Record of Decision: Koppers Texar- 
kana, TX. 


W90-11360 5G 


Acidification and Aluminium--Contamination of 
Drinking Water. 
W90-11406 5B 


Nitrates and Drinking Water. 
W90-11407 5B 


Accidents and Surface Water: The Case of Por- 
tugal with Emphasis on the Tejo Hydrographic 
Basin. 

W90-11409 5B 





Metal Releases from Toxic Wastes and their 
Impact on Groundwater and Surface Waters. 
Ww90-11411 5B 


Concentration of 137-Cs and 90-Sr in Marine 
Fish from the Southern Baltic Sea. 
W90-11517 5B 


Organic and Trace Metal Contaminants in Sedi- 
ments, Seawater and Organisms from Two Ber- 
mudan Harbours. 

W90-11548 5B 


Petroleum-Derived Dissolved Organic Com- 
pounds Concentrated from Inshore Waters in 
Bermuda. 

W90-11549 5B 


Water Quality Bioassays in Two Bermudan Har- 
bours Using the Ciliate Euplotes vannus, in Re- 
lation to Tributyltin Distribution. 

W90-11556 5A 


Heavy Metals in Coal Carbonization 
Wastewater and Their Complexation: Some Ob- 
servations. 

W90-11573 5B 


Effects of Reservoir-Dam, Urban, Industrial, 
and Sewage Treatment Run-Off on the Presence 
of Oxygen and Organic Compounds in the Bow 
River. 

W90-11577 5B 


Regional Estimates of Acid Mine Drainage 
Impact on Streams in the Mid-Atlantic and 
Southeastern United States. 

W90-11578 5B 


Mercury in Fish in Swedish Lakes: Linkages to 
Domestic and European Sources of Emission. 
W90-11581 5B 


Levels and Speciation of Heavy Metals in 
Waters of Valladolid. 
W90-11616 5B 


Conducting Field Studies for Testing Pesticide 
Leaching Models. 
W90-11618 7A 


Radiocaesium and Plutonium Concentrations in 
Mytilus edulis (L.) and Potential Dose Implica- 
tions for Irish Critical Groups. 

W90-11638 5A 


Sediment Transport in a Small Stream Based on 
137Cs Inventories of the Bed Load Fraction. 
W90-11646 2J 


Thermohydrologic Conditions Near High-Level 
Nuclear Wastes Emplaced in Partially Saturated 
Fractured Tuff: I. Simulation Studies with Ex- 
plicit Consideration of Fracture Effects. 


W90-11651 SE 


Thermohydrologic Conditions Near High-Level 
Nuclear Wastes Emplaced in Partially Saturated 
Fractured Tuff: II. Effective Continuum Ap- 
proximation. 


W90-11652 SE 


Sediment Core Chronology and Sedimentation 
in Coastal Basins of Georgian Bay. 
W90-11658 5B 


Evaluation of Antimony, Cadmium and Lead 
Levels in Vegetables, Drinking and Raw Water 
from Different Agricultural Areas. 

W90-11706 5B 


Determination of Organophosphorus Com- 
pounds in Mediterranean Coastal Waters and 
Biota Samples Using Gas Chromatography with 
Nitrogen-Phosphorus and Chemical Ionization 
Mass Spectrometric Detection. 

W90-11708 SA 


SUBJECT INDEX 


Atrazine and Other S-Triazine Herbicides in 
Lakes and in Rain in Switzerland. 
W90-11720 5B 


New Source Identification of Mercury Contami- 
nation in the Great Lakes. 
W90-11721 5B 


Hydrocarbon Distributions around a Shallow 
Water Multiwell Platform. 
W90-11722 5B 


Contamination of Wells by Pesticides and Ni- 
trate. 
W90-11741 5B 


Factor Analysis for Assigning Sources of 
Groundwater Pollution. 
W90-11743 7C 


Thermedynamic Chemical Equilibria of Cadmi- 
um and Lead in the Aquatic System of the King 
Talal Reservoir (Jordan). 

W90-11745 SE 


Deposition of Sulfate, Chloride and Sodium at 
Japanese Meteorological Observatories and on 
the Western North Pacific. 

W90-11749 5A 


Pollution in Masan Bay, A Matter of Concern in 
South Korea. 
W90-11757 5B 


Heavy Metal Concentration in Sediments from 
Tongoy and Herradura Bays, Coquimbo, Chile. 
W90-11758 5B 


Heavy Metals in Sediments Around a Sewage 
Outfall at Havana, Cuba. 
W90-11764 5B 


Effect of Acid Rain, Soil Temperature and Hu- 
midity on C-Mineralization Rates in Organic 
Soil Layers under Spruce. 

W90-11766 5B 


Use of Simple Daily Atmospheric Circulation 
Types for the Interpretation of Precipitation 
Composition at a Site (Eskdale Muir) in Scot- 
land, 1978-1984. 

W90-11783 2B 


Photolysis of Fe (III)-Hydroxy Complexes as 
Sources of OH Radicals in Clouds, Fog and 
Rain. 

W90-11784 5B 


Investigation of Air Quality and Acid Rain Over 
the Gulf of Mexico. 
W90-11785 5B 


Determination of Trace Elements, Including Re- 
gional Tracers, in Rhode Island Precipitation. 
W90-11787 5A 


Mercury in the Swedish Mor Layer-Linkages to 
Mercury Deposition and Sources of Emission. 
W90-11871 5B 


Natural Radioactivity of Fresh Waters in Slove- 
nia, Yugoslavia. 
W90-11877 2K 


Listeria Species in a California Coast Estuarine 
Environment. 


W90-11908 2L 


Enumeration of Enterotoxigenic Bacteroides fra- 
gilis in Municipal Sewage. 
W90-11914 5B 


Lead, Cadmium and Other Metals in Scandinavi- 
an Surface Waters, With Emphasis on Acidifica- 
tion and Atmospheric Deposition. 


W90-11915 5B 


WATER POLLUTION TREATMENT 


Methylmercury 
Waters. 
W90-11916 5B 


in Some Swedish Surface 


Aqueous Inputs of Mercury to Precambrian 
Shield Lakes in Ontario. 
W90-11917 5B 


Overview of Studies on Liver Carcinogenesis in 
English Sole from Puget Sound; Evidence for a 
Xenobiotic Chemical Etiology II: Biochemical 
Studies. 

W90-11958 5C 


Na/CI Ratio in Rainwater and the Seasalt Chlo- 
ride Cycle. 
W90-11966 2K 


Measurements of Cloud Water Deposition on 
Vegetation Using a Lysimeter and a Flux Gradi- 
ent Technique. 

W90-11968 2B 


Sulfur Deposition onto European Forests: 
Throughfall Data and Model Estimates. 
W90-11969 5B 


Simulation of Runoff and Nitrate Transport 
from Mixed Basins in Sweden. 
W90-11983 5B 


Pseudomonas Fluorescens Survival and Plasmid 
RP4 Transfer in Agricultural Water. 
W90-11999 5B 


WATER POLLUTION TREATMENT 
Recent Developments in Oxygenation of the 
Tidal Thames. 
W90-10533 5G 


Three-Dimensional Flow Model for Analysis of 
Remediation Efforts at a Polluted Coastal Aqui- 
fer. 

W90-10629 2F 


Selenium Method for Treatment of Lakes for 
Elevated Levels of Mercury in Fish. 
W90-10868 5F 


Wetlands and Stormwater Management: A Case 
Study of Lake Munson. Part II: Impacts on 
Sediment and Water Quality. 

W90-10933 5G 


Overview of the Lake Jackson Restoration 
Project with Artificially Created Wetlands for 
Treatment of Urban Runoff. 

W90-10934 5G 


In-situ Venting of Jet-Fuel-Contaminated Soil. 
WS0-10966 5G 


Biological Treatment of Groundwater, Soils, 
and Soil Vapors Contaminated with Petroleum 
Hydrocarbons. 

W90-10967 5G 


Bioremediation of Former Manufactured Gas 
Plant Sites. 
W90-10970 5G 


Intercept Trench Technology for Remediating 
Waste Oil Contaminated Soil and Groundwater: 
A Case Study. 

W90-10972 5G 


Reclaiming Petroleum Contaminated Soil in Hot 
Mix Asphalt Facilities. 
W90-10975 5G 


Selecting Activated Carbon for Adsorption 
Treatment. 
W90-11000 5D 


Biodegradation and Sorption of Organic Sol- 
vents and Hydrocarbon Fuel Constituents in 
Subsurface Environments. 

W90-11079 5B 





WATER POLLUTION TREATMENT 


Superfund Record of Decision: San Gabriel 
Valley (1, 2, and 4), CA. 
W90-11264 5G 


Superfund Record of Decision: Drake Chemical, 
PA. 
W90-11265 5G 


Lake Fenwick Restoration Project. 
W90-11266 5G 


Superfund Record of Decision: Martin Marietta, 
OR. 
W90-11274 5G 


Superfund Record of Decision: Tucson Interna- 
tional Airport Area, AZ. 
W90-11275 5G 


Superfund Record of Decision: Marathon Bat- 
tery, NY. 
W90-11332 5G 


Treatment of Eutrophic Waters. 
W90-11333 SF 


Restoration of Salmon Lake, Maine. 
W90-11334 5G 


Superfund Record of Decision: Indian Bend, 
AZ. 
W90-11335 5G 


Anaerobic Biodegradation of 2,4,5-Trichloro- 
phenoxyacetic Acid in Samples from a Methano- 
genic Aquifer: Stimulation by Short-Chain Or- 
ganic Acids and Alcohols. 

W90-11524 5B 


Oil Spill Clean-Up System Using Hot Water. 
W90-11546 5G 


Petroleum and Chlorinated Hydrocarbon Analy- 
sis in Support of In Vitro Studies of Natural 
Anaerobic and Aerobic Microbial Degradation 
of Xenobiotics in Contaminated Groundwater 
and Soil. 

W90-11621 5B 


One-Dimensional Solute Transport in Porous 
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Sources and Summaries of Water-Quality Infor- 
mation for the Rapid Creek Basin, Western 
South Dakota. 
W90-11242 1c 


ZOLDOSKE, D. 
Equipping Your Irrigation System. 
W90-10701 3F 


Manage Microirrigation Effectively. 
W90-10702 3F 


Select Your Water Source. 
W90-10700 3F 


ZOLLER, U. 
Nonionic Detergents as Tracers of Ground 
Water Pollution Caused by Municipal Sewage. 
W90-10751 5B 


ZYREN, J. E. 
Transparency Calibrations for Lake St. Clair and 
Lake Michigan. 
W90-11664 2H 








ABERDEEN PROVING GROUND, MD. 
Determination of Lewisite Contamination in En- 
vironmental Waters by High-Performance 
Liquid Chromatography. 

W90-11357 5A 


ACADEMIA SINICA, QINGDAO (CHINA). 
INST. OF OCEANOLOGY. 
Geochemical Anomaly of Uranium 
Huanghe River Estuary. 
W90-10560 5B 


in the 


Zinc and Copper in Sediments of Southern 
Bohai Sea. 
W90-10709 5B 


Effect of Particle Size on Transition Metal Con- 
centrations in the Changjiang (Yangtze River) 
and the Huanghe (Yellow River), China. 

W90-10745 5B 


ACADEMY OF NATURAL SCIENCES OF 
PHILADELPHIA, BENEDICT, MD. 
BENEDICT ESTUARINE RESEARCH LAB. 
Role of Three Species of Benthic Invertebrates 
in the Transport of Arsenic from Contaminated 
Estuarine Sediment. 
W90-11598 5B 


ADAMS, DUQUE, AND HAZELTINE, NEW 
YORK. 
Environmental Engineer as an Expert in Litiga- 
tion. 
W90-11062 5G 
ADDIS ABABA UNIV. (ETHIOPIA). DEPT. OF 
BIOLOGY. 
Seasonal Variation in Phytoplankton Primary 
Production in Relation to Light and Nutrients in 
Lake Awasa, Ethiopia. 
W90-11862 2H 


ADI LTD., FREDERICTON (NEW 
BRUNSWICK). 
Case History: Anaerobic/Aerobic Pretreatment 
of a Confectionery Waste. 
W90-10996 5D 
AGA KHAN FOUNDATION, GILGIT 
(PAKISTAN). AGA KHAN RURAL SUPPORT 
PROGRAMME. 
Evaluation of Irrigation Projects Undertaken by 
AKRSP in the Gilgit District of Northern Paki- 
stan. 
W90-11303 3F 


AGENCE DE BASSIN LOIRE-BRETAGNE, 
ORLEANS (FRANCE). 
Modelling of Eutrophication in the River Loire- 
the POLUPA Model (Modelisation de l’Eutro- 
phication en Loire). 
W90-11726 5B 


AGENCE DE L’EAU ADOUR-GARONNE, 
TOULOUSE (FRANCE). 
Model of Nitrification of Waste into the Gar- 
onne River at the Level of the City of Toulouse 
(Modele de la Nitrification des Rejets dans la 
Garonne au Niveau de l’Agglomeration Toulou- 
saine). 
W90-11727 5B 


AGRARIAN RESEARCH AND TRAINING 
INST., COLOMBO (SRI LANKA). 
Researching Village Irrigation Systems in Sri 
Lanka. 
W90-11299 3F 


AGRICULTURAL RESEARCH SERVICE, 
BATON ROUGE, LA. 
Effect of Subsurface Drainage on Runoff Losses 
of Atrazine and Metolachlor in Southern Louisi- 


ana. 
W90-11842 5B 
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AGRICULTURAL RESEARCH SERVICE, 
BELTSVILLE, MD. ENVIRONMENTAL 
CHEMISTRY LAB. 
Spatial and Temporal Variation of Ponded Infil- 
tration. 
W90-11557 2G 
Henry’s Law Constants for Selected Pesticides, 
PAHs and PCBs. 
W90-11848 5B 


AGRICULTURAL RESEARCH SERVICE, 
BELTSVILLE, MD. PESTICIDE 
DEGRADATION LAB. 
Solid-Phase Extraction of Carbofuran, Atrazine, 
Simazine, Alachlor, and Cyanazine from Shal- 
low Well Water. 
W90-11753 SA 


AGRICULTURAL RESEARCH SERVICE, 
BELTSVILLE, MD. SOIL-MICROBIAL 
SYSTEM LAB. 

Organic Amendment Effects on Physical and 

Chemical Properties of a Sandy Soil. 

W90-11568 SE 


AGRICULTURAL RESEARCH SERVICE, 
DURANT, OK. WATER QUALITY AND 
WATERSHED RESEARCH LAB. 
Modeling Soluble Chemical Transfer to Runoff 
with Rainfall Impact as a Diffusion Process. 
W90-10819 5B 


AGRICULTURAL RESEARCH SERVICE, 
KIMBERLY, ID. SOIL AND WATER 
MANAGEMENT RESEARCH UNIT. 

Infiltration Rate as Affected by an Alfalfa and 

No-Till Cotton Cropping System. 

W90-10831 2G 


Fly Ash Erodibility. 
W90-11155 SE 


AGRICULTURAL RESEARCH SERVICE, 

OXFORD, MS. SEDIMENTATION LAB. 
Laboratory and Field Plots for Soil Erosion 
Studies. 
W90-11308 4D 


Rainfall Simulators for Soil Conservation Re- 


search. 
W90-11310 2J 


Environmental Assessment of Moon Lake, Mis- 
sissippi and its Watershed. 
W90-11338 5G 


AGRICULTURAL RESEARCH SERVICE, 
PHOENIX, AZ. WATER CONSERVATION 
LAB. 

Temperature Variations Effect on Field-Meas- 

ured Infiltration. 

W90-10818 2G 


Recharging Ground Water. 
W90-11768 4B 


Growth Response of Water Lily to Atmospheric 
CO2 Enrichment. 
W90-11781 2H 


Mapping Surface Energy Balance Components 
by Combining Landsat Thematic Mapper and 
Ground-Based Meteorological Data. 

W90-11811 7C 


AGRICULTURAL RESEARCH SERVICE, 
STILLWATER, OK. WATER CONSERVATION 
STRUCTURES LAB. 
Comprehensive Generalized Study of Scour at 
Cantilevered Pipe Outlets: II. Results. 
W90-11464 8B 


AGRICULTURAL RESEARCH SERVICE, 
WASHINGTON, DC. 
Swampbuster Provision: An A Priori Evaluation 
of Effectiveness. 
W90-10959 6E 


AGRICULTURAL UNIV., WAGENINGEN 
(NETHERLANDS). DEPT. OF WATER 
POLLUTION CONTROL. 
Growth-rate Inhibition of Acetoclastic Methan- 
ogens by Ammonia and pH in Poultry Manure 
Digestion. 
W90-11182 5D 


Kinetics of Chemical and Biological Sulphide 
Oxidation in Aqueous Solutions. 
W90-11686 5D 
AGRICULTURE CANADA, LETHBRIDGE 
(ALBERTA). RESEARCH STATION. 
Sediment and Runoff Water Characteristics as 
Influenced by Cropping and Tillage Practices. 
W90-10530 4C 


AGRICULTURE CANADA, OTTAWA 
(ONTARIO). LAND RESOURCE RESEARCH 
CENTRE. 
Proposed Methodology for Assessing the Rela- 
tive Impact of Acid Rain and Nitrogen Fertiliz- 
ers on Acidity of Agricultural Soils in Canada. 
W90-10529 5B 


AIN SHAMS UNIV., CAIRO (EGYPT). 
FACULTY OF SCIENCE. 
Physical and Chemical Environment of Lake 
Manzala, Egypt. 
W90-11859 2H 


Plankton and Primary Productivity of Lake 
Manzala, Egypt. 
W90-11860 2H 


AIR FORCE ENGINEERING AND SERVICES 
CENTER, TYNDALL AFB, FL. 
In-situ Venting of Jet-Fuel-Contaminated Soil. 
W90-10966 5G 


Sodium Sulfide/Ferrous Sulfate Metals Treat- 
ment for Hazardous Waste Minimization. 
W90-11031 5D 


AKADEMIA ROLNICZA, LUBLIN (POLAND). 
INST. OF SOIL SCIENCE AND 
AGRICULTURAL CHEMISTRY. 
Changes in the Chemical Composition of Waters 
in the Littoral Zone of Lake Piaseczno (Lec- 
zynsko-Wlodawskie Lake District, Southeastern 
Poland) During Multiannual Studies. 
W90-11513 2H 


AKADEMIA ROLNICZA W SZCZECINIE 
(POLAND). INST. OF FISHERIES, 
OCEANOGRAPHY AND PROTECTION OF 
THE SEA. 

Dynamics of Meiobenthic Communities in a Eu- 

trophic and Polluted Estuary. 

Ww90-11891 2L 


AKADEMIA ROLNICZO-TECHNICZNA, 
OLSZTYN-KORTOW (POLAND). DEPT. OF 
SANITARY HYDROBIOLOGY. 
Seasonal Variations of the Biomass of Copepoda 
and Rotatoria: Permanent Components of the 
Zooplankton in the Vistula Lagoon. 
W90-11888 2L 


AKADEMIE DER WISSENSCHAFTEN DER 
DDR, BERLIN. INST. FUER GEOGRAPHIE 
UND GEOOEKOLOGIE. 
Chemical Composition of Phytoplankton and 
Zoopienkton in an Eutrophic Shallow Lake. 
W90-11528 2H 


Comparison of Methods for Estimation of Inte- 
gral Primary Production in Shallow Aquatic 
Ecosystems with Special Regard to Turbulent 
Mixing. 

W90-11886 2H 
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AKADEMIE DER WISSENSCHAFTEN DER DDR, BERLIN. INST. FUER GEOGRAPHIE UND 


Method for the Separation of Zooplankton in 
High Eutrophic Water Bodies. 
W90-11890 2H 


Resuits of Ecoiogicai Enciosure Experiments 
with Pelagic Communities of the Arkona Sea 
(Baltic Sea). 

W90-11892 2L 


Importance of Pelagic and Benthic Microfauna 
in a Shallow Water Community of the Darss- 
Zingst Estuary, Southern Baltic, During Meso- 
cosm Experiments. 

W90-11894 2L 


AKADEMIE DER WISSENSCHAFTEN DER 
DDR, JENA. ZENTRALINSTITUT FUER 
MIKROBIOLOGIE UND EXPERIMENTELLE 
THERAPIE. 

Methanogenesis in Different Parts of a Brackish 

Water Ecosystem. 

W90-11899 2L 


Distribution and Activity of Methanotrophic 
Bacteria in a Brackish Water Ecosystem. 
W90-11900 2L 


AKADEMIE DER WISSENSCHAFTEN DER 
DDR, ROSTOCK-WARNEMUENDE. INST. 
FUER MEERESKUNDE. 

Metal Distribution in Sediments of the Baltic 

Sea. 

W90-11881 5B 


Ecological Investigations in the Onshore Pelagic 
Zone near Warnemunde from March 1985 to 
March 1986. 

W90-11883 2L 


AKADEMIYA NAUK ESTONSKOI SSR, 

TARTU. INST. ZOOLOGII I BOTANIKI. 
Trophic Changes and Long-Term Fish Manage- 
ment in a Large Lowland Lake of Estonia. 
W90-10791 5B 


AKADEMIYA NAUK LATVIISKOI SSR, 
SALASPILS. INST. OF BIOLOGY. 
Protozoans as a Component of Biological Moni- 
toring of the Baltic Sea. 
W90-11896 5A 


AKADEMIYA NAUK SSSR, LENINGRAD. 
ZOOLOGICHESKII INST. 
Some Physico-Chemical and Biological Phe- 
nomena in the Salinity Gradient. 
W90-11879 2L 


AKRON UNIV., OH. DEPT. OF GEOLOGY. 
Magnesium-Salinity Relation in the Saline Lake 
Osiracode Cyprideis Americana. 

W90-11442 2H 


ALABAMA A AND M UNIV., NORMAL. 
DEPT. OF BIOLOGY. 
Differential Response of Marine Diatoms to 
Trace Metals. 
W90-10881 5C 


ALABAMA UNIV., UNIVERSITY. DEPT. OF 
CIVIL ENGINEERING. 
Tank Truck Washing Wastewater System. 
W90-10977 


ALASKA UNIV., FAIRBANKS. INST. OF 
MARINE SCIENCE. 
Seasonal Variability of Stable Carbon and Nitro- 
gen Isotope Ratios of Organisms in a North 
Pacific Bay. 
W90-11934 2L 


ALASKA UNIV., FAIRBANKS. INST. OF 
NORTHERN ENGINEERING. 
Fiscal Year 1988 Program Report (Alaska Water 
Research Center). 
W90-11236 9D 


OR-2 


ALBERTA UNIV., EDMONTON. DEPT. OF 
ZOOLOGY. 
Relationships between Phosphorus in Shallow 
Sediments and in the Trophogenic Zone of 
Seven Alberta Lakes. 
W90-11671 2H 


Toxicity of Carbofuran to Selected Macroinver- 
tebrates in Prairie Ponds. 
W90-11838 sc 


ALEXANDRIA UNIV. (EGYPT). DEPT. OF 
OCEANOGRAPHY. 
Tin Compounds in Sediments of Lake Maryut, 
Egypt. 
W90-10756 SA 


Adsorption of Dissolved Organic Carbon 
(DOC) on Glass Fibre Filters During Particulate 
Organic Carbon (POC) Determinations. 

W90-12001 SA 


ALFRED-WEGENER-INST. FUER 
POLARFORSCHUNG, BREMERHAVEN 
(GERMANY, F.R.). 
Sorption of Polychlorinated Biphenyls on 
Marine Sediments: I. The Role of the Organic 
Carbon Content. 
W90-11170 5B 


Sorption of Polychlorinated Biphenyls on 
Marine Sediments: II. Effect of Removal of 
Sediment Organic Matter. 

Ww90-11171 5B 


ALL-UNION CENTRE FOR SURFACE AND 
VACUUM RESEARCH, MOSCOW (USSR). 
Controlling Chemical and Biological Water Pol- 
lution by Quantitative Bioassaying. 
W90-11669 5A 


AMERICAN MEDICAL ASSOCIATION, 
CHICAGO, IL. 
Permanent US-Mexico Border Environmental 
Health Commission. 
W90-11940 5G 


AMOCO RESEARCH CENTER, NAPERVILLE, 
IL. 
Liquid/Solids Biotreatment of Pressure Filtered 
Refinery Waste Sludge. 
W90-11042 SE 


AMSTERDAM MUNICIPAL WATER SUPPLY 
(NETHERLANDS). 
Development of a Dynamic Calculation Model 
for Drinking-Water Networks. 
W90-11930 SF 


AMSTERDAM UNIV. (NETHERLANDS). 
DEPT. OF AQUATIC ECOLOGY. 
Trace Metals in a Littoral Foodweb: Concentra- 
tions in Organisms, Sediment and Water. 
W90-10867 5B 


ARABIAN GULF UNIV., MANAMA 
(BAHRAIN). 
Assessment of the Chemical and Physical Prop- 
erties of Adari Spring in Bahrain. 
W90-10752 2K 


ARASAKI MARINE BIOLOGICAL STATION, 
YOKOSUKA (JAPAN). 
Changes in Toxicity of Cd and Its Accumulation 
in Girella ard Goby with Their Growth. 
W90-11221 SC 


ARGONNE NATIONAL LAB., IL. 
Ground-Water Modeling Study of Wastewater 
Land Disposal Near the Cape Cod Canal. 
W90-11087 2F 


ARGONNE NATIONAL LAB., IL. 
BIOLOGICAL, ENVIRONMENTAL, AND 
MEDICAL RESEARCH DIV. 
Relationship Between In-Lake Sulfate Concen- 
tration and Estimate of Atmospheric Sulfur 
Deposition for Subregions of the Eastern Lake 
Survey. 
W90-11352 5B 


ARGONNE NATIONAL LAB., IL. ENERGY 
AND ENVIRONMENTAL SYSTEMS DIV. 
Numerical Modeling of Upward Migration of 
Underground Wastes Through Hydrologic Con- 
duits Around the Wellbore. 
W90-11384 5B 


ARGONNE NATIONAL LAB., IL. 
ENVIRONMENTAL RESEARCH DIV. 
Evaluation of Lightning and Corona Discharge 
on Thunderstorm Air and Precipitation Chemis- 
try. 
W90-10557 2K 


ARIZONA STATE UNIV., TEMPE. 
Estimating the Variance of Airborne Snow 
Water Equivalent Estimates Using Computer 
Simulation Techniques. 
W90-11984 2€ 


ARIZONA STATE UNIV., TEMPE. CENTER 
FOR ENVIRONMENTAL STUDIES. 
Riparian Vegetation Instream Flow Require- 
ments: A Case Study from a Diverted Stream in 
the Eastern Sierra Nevada, California, USA. 
W90-11821 21 


ARIZONA STATE UNIV., TEMPE. DEPT. OF 
GEOGRAPHY. 
Delineation of Shoreline Buffer Zones for 
Stormwater Pollution Control. 
W90-10610 5G 


ARIZONA UNIV., TUCSON. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Enhancing Instream Flow Benefits in an Era of 
Water Marketing. 
W90-11640 6B 


ARIZONA UNIV., TUCSON. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Predicting Daily Evapotranspiration (ET sub d) 
from Short-term Values. 
W90-11495 2D 


ARIZONA UNIV., TUCSON. DEPT. OF CIVIL 
ENGINEERING. 
Measurement of Molecular Weight Distributions 
of Organic Halide in Kraft Mill Waste Streams, 
Waste Solids and Pulp. 
W90-11218 5D 


ARIZONA UNIV., TUCSON. DEPT. OF 
HYDROLOGY AND WATER RESOURCEs. 
Effective Unsaturated Hydraulic Conductivity 
of Layered Sands. 
W90-11654 2G 


ARIZONA UNIV., TUCSON. DEPT. OF SOIL 
AND WATER SCIENCE. 
Soil Respiration as an Index of Soil Aeration. 
W90-10829 2G 


ARMY ENGINEER DISTRICT, GALVESTON, 
TX. 
Using New Work and Maintenance Material for 
Marsh Creation in the Galveston District. 
W90-11324 SE 


ARMY ENGINEER DISTRICT, 
JACKSONVILLE, FL. 
Canaveral Harbor Entrance Channel Operation- 
al Measures to Protect Sea Turtles. 
W90-10672 6G 





ARMY ENGINEER DISTRICT, 
JACKSONVILLE, FL. ENVIRONMENTAL 
RESOURCE BRANCH. 
Implementation of the Endangered Species Act, 
Canaveral Navigation Channel Dredging, A 
Case History. 
W90-10670 6G 


ARMY ENGINEER DISTRICT, MOBILE, AL. 
Thin-Layer Placement of Dredged Material: A 
Method for Reduced Environmental Impact. 
W90-11328 5G 


ARMY ENGINEER DISTRICT, NEW 
ORLEANS, LA. 
Beneficial Uses of Dredged Material Within the 
New Orleans District. 
W90-11323 SE 


ARMY ENGINEER DISTRICT, VICKSBURG, 
MS. 
Overview of Dredge Material Management in 
the Vicksburg District. 
W90-11325 SE 


ARMY ENGINEER DISTRICT, 
WILMINGTON, NC. COASTAL 
ENGINEERING BRANCH. 
New River Shore Protection Study. 
W90-10585 


ARMY ENGINEER WATERWAYS 

EXPERIMENT STATION, VICKSBURG, MS. 
Modification of Riverine Water Quality by an 
Adjacent Bottomland Hardwood Wetland. 
W90-10952 2H 


Stabilization and Development of Marsh Lands. 
W90-11319 5G 


Environmental Considerations in Using Beach 
Nourishment for Dredged Material Placement. 
W90-11320 6G 


Use of Dredged Material Islands by Colonial 
Nesting Waterbirds in the Northern Gulf Coast. 
W90-11322 6G 


Development and Operations of the Contain- 
ment Area Aquaculture Program (CAAP) Dem- 
onstration Shrimp Farm. 

W90-11327 SE 


Dredging Research Program. 
W90-11329 6G 


Corps/EPA Field Verification Program (FVP). 
W90-11330 5C 


ARMY ENGINEER WATERWAYS 

EXPERIMENT STATION, VICKSBURG, MS. 

ENVIRONMENTAL LAB. 
Long-Term Management Strategy for Dredged 
Material Disposal for the Naval Weapons Sta- 
tion, Yorktown, Yorktown, Virginia; Naval 
Supply Center, Cheatham Annex, Williamsburg, 
Virginia; and Naval Amphibious Base, Little 
Creek, Norfolk, Virginia. Phase I: Evaluation of 
Existing Management Options and Data. 
W90-11072 5E 


Field Evaluation of the Quality of Effluent from 
Confined Dredged Material Disposal Areas: 
Supplemental Study--Houston Ship Channel. 

W90-11073 5B 


ASHBROOK-SIMON-HARTLEY, HOUSTON, 
TX. 


Compost on a Fast Track. 
W90-11127 SE 


ASIAN INST. OF MANAGEMENT, MAKATI 
(PHILIPPINES). 
Averting the Bureaucratization of a Community- 
Managed Resource: The Case of the Zanjeras. 
W90-11290 3F 
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BATTELLE COLUMBUS DIV., OH. HEALTH AND ENVIRONMENTAL EFFECTS CENTER. 


ASIAN INST. OF TECH., BANGKOK 
(THAILAND). DIV. OF INDUSTRIAL 
ENGINEERING AND MANAGEMENT. 
Algorithm for Reliability-Based Optimal Design 
of Water Networks. 
W90-10769 6A 


ASIAN INST. OF TECH., BANGKOK 
(THAILAND). DIV. OF WATER RESOURCES 
ENGINEERING. 

Subsidence of Flood Waves in Overbank Flow 

Areas. 

W90-11466 2E 


ASKOE LAB., STOCKHOLM (SWEDEN). 
Accuracy in Material Budget Estimates with 
Regard to Temporal and Spatial Resolution of 
Monitored Factors. 

W90-11937 7C 


ASSIUT UNIV. (EGYPT). DEPT. OF BOTANY. 

Euhydrophytes of Egyptian Nubia. 

W90-11778 6G 
ATLANTA CITY TECHNICAL SERVICES 
BRANCH, GA. 

Performance Analysis of a Continuously Fed, 

Intermittently Decanted Activated Sludge Plant 

Receiving a High Ammonia Packing House 

Waste. 

W90-11054 5D 


ATMOSPHERIC DYNAMICS CORP., 
VICTORIA (BRITISH COLUMBIA). 
Recent Trends in Precipitation in Eastern 
Canada. 
W90-11425 2B 


ATMOSPHERIC ENVIRONMENT SERVICE, 
DOWNSVIEW (ONTARIO). 
Model Simulations of the Drift and Spread of 
the Exxon Valdez Oil Spill. 
W90-11424 5B 


ATOMIC ENERGY OF CANADA LTD., 
CHALK RIVER (ONTARIO). CHALK RIVER 
NUCLEAR LABS. 

Nickel Diagenesis and Partitioning in Lake Sedi- 

ments. 

W90- 10844 5B 


ATOMIC ENERGY OF CANADA LTD., 
PINAWA (MANITOBA). WHITESHELL 
NUCLEAR RESEARCH ESTABLISHMENT. 
Geochemical and Isotopic Characterization of 
Flow in Fractured Plutonic Rocks: Examples 
from the Canadian Shield. 
W90-11364 2F 


Hydrogeological Characteristics of Major Frac- 
ture Zones in a Granite Batholith of the Canadi- 
an Shield. 

W90-11367 2F 


AUBURN UNIV., AL. DEPT. OF CIVIL 
ENGINEERING. 
Effect of Pentachlorophenol on Enhanced Bio- 
logical Phosphorus Removal in SBR Systems. 
W90-10980 5D 


AUCKLAND UNIV. (NEW ZEALAND). DEPT. 
OF ENGINEERING SCIENCE. 
Coupled Saturated-Unsaturated Quasilinearized 
Steady State Flows from Buried and Surface 
Cavities. 
W90-11649 2G 


Quasilinear Approximation for Unsaturated 
Porous Media Flow. 
W90-11650 2G 


AUSTRALIAN INST. OF MARINE SCIENCES, 
TOWNSVILLE. 
Abundances of Benthic Microfauna in Relation 
to Outwelling of Mangrove Detritus in a Tropi- 
cal Coastal Region. 
W90-11220 2H 


AUSTRALIAN MUSEUM, SYDNEY. 
INVERTEBRATE DIV. 
Zoobenthic Variability Associated with a Flood 
and Drought in the Hawkesbury Estuary, New 
South Wales: Some Consequences for Environ- 
mental Monitoring. 
W90-11197 2L 


AUSTRALIAN PAPER MFRS., MORWELL. 
Biological Monitoring of a Pulp and Paper Mill 
Wastewater. 

W90-11206 5A 


BALATONI LIMNOLOGIAI KUTATO 
INTEZETE, TIHANY (HUNGARY). 
Heavy Metals Regulate Physiological and Be- 
havioral Events by Modulating Ion Channels in 
Neuronal Membranes of Molluscs. 
W90-11209 5C 


BALFOURS, SHEFFIELD (ENGLAND). 
Transfer of Technology Occasioned by the Sen- 
egal Village Water-Supply Project. 

W90-10538 5F 


BALLARD, SPAHR, ANDREWS AND 
INGERSOLL, PHILADELPHIA, PA. 
Implications of Solid Waste Management Regu- 
lation for Coastal Resources. 
W90-10649 5E 


BANARAS HINDU UNIV., VARANASI 
(INDIA). CENTRE OF ADVANCED STUDY IN 
ZOOLOGY. 
Changes in Brain Monoamine Levels and Mono- 
amine Oxidase Activity in the Catfish, Clarias 
batrachus, During Chronic Treatments with 
Mercurials. 
W90-11839 5C 


BANARAS HINDU UNIV., VARANASI 
(INDIA). DEPT. OF BOTANY. 
Biochemical Changes in Duck Weed After Cad- 
mium Treatment. Enhancement in Senescence. 
W90-11580 x 


BANGLADESH AGRICULTURAL UNIV., 
MYMENSINGH. DEPT. OF AGRICULTURAL 
ECONOMICS. 

Development of Small-Scale Lift Irrigation in 

Bangladesh. 

W90-11295 3F 


BARCELONA UNIV. (SPAIN). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Factor Analysis for Assigning Sources of 
Groundwater Pollution. 
W90-11743 y 


BARCELONA UNIV. (SPAIN). INST. 
TECNOLOGICO Y METALURGICO ’EMILIO 
JIMENO’,. 
Solution-Collapse Depressions and Suspensates 
in the Limnocrenic Lake of Banyoles (NE 
Spain). 
W90-11438 2H 


BARR ENGINEERING CO., MINNEAPOLIS, 
MN. 
Management Alternatives Report on the Diag- 
nostic Feasibility Study for Medicine Lake. Hen- 
nepin County, Minnesota. 
W90-11269 5G 


BATTELLE COLUMBUS DIV., OH. HEALTH 
AND ENVIRONMENTAL EFFECTS CENTER. 
Engineering for Toxicity Removal: A New Set 
of Design Rules. 
W90-10976 5D 
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BATTELLE MARINE RESEARCH LAB., SEQUIM, WA. 


BATTELLE MARINE RESEARCH LAB., 
SEQUIM, WA. 
Observations of Methylmercury in Precipitation. 
W90-10847 5A 


BATTELLE PACIFIC NORTHWEST LABS., 
RICHLAND, WA. 
Fractionation of Mutagens from Municipal 
Sludge and Wastewater. 
W90-11064 SA 


Strontium-90 in Canada Goose Eggshells and 
Reed Canary Grass from the Columbia River, 
Washington. 

W90-11166 5B 


BAYFIELD INST., BURLINGTON (ONTARIO). 
Assessing the Potential Extent of Damage to 
Inland Lakes in Eastern Canada Due to Acidic 
Deposition. III. Predicted Impacts on Species 
Richness in Seven Groups of Aquatic Biota. 
W90-11539 5C 


BEAN DREDGING CORP., NEW ORLEANS, 
LA. 

Hopper Dredge. 

W90- 10674 8C 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). DEPT. OF 
FISHERIES AND OCEANS. 
Lithium--A New Approach for the Granulome- 
tric Normalization of Trace Metal Data. 
W90-10803 5A 


BELTSVILLE AGRICULTURAL RESEARCH 
CENTER, MD. 

Volatilization of Pesticides from Soil. 

W90- 10900 5B 


BEN-GURION UNIV. OF THE NEGEV, SDE 
BOKER (ISRAEL). JACOB BLAUSTEIN INST. 
FOR DESERT RESEARCH. 

Deep Seepage Under Nonuniform Sprinkler Irri- 

gation: I. Theory. 

W90-11492 3F 


Deep Seepage Under Nonuniform Sprinkler Irri- 
gation: II. Field Data. 
W90-11493 3F 


BENIN UNIV., BENIN CITY (NIGERIA). 
DEPT. OF CHEMISTRY. 
Use of EDTA for Chelating Toxic Metals Inhib- 
iting BOD Measurements. 
W90-11183 5D 


BERMUDA BIOLOGICAL STATION FOR 
RESEARCH, FERRY REACH. 
Organic and Trace Metal Contaminants in Sedi- 
ments, Seawater and Organisms from Two Ber- 
mudan Harbours. 
W90-11548 5B 


BIALYSTOK TECHNICAL UNIV. (POLAND). 
INST. OF ENVIRONMENTAL PROTECTION 
ENGINEERING. 

Activated Carbons for Phenols Removal from 

Wastewaters. 

W90-11169 5D 


BIOINGEGNERIA AGRARIA E FORESTALE 
IN FLORENCE, ITALY. 
Land Application of Industrial Residues. 
W90-11693 SE 


BIOLOGISCHE ANSTALT HELGOLAND 
(GERMANY, F.R.) 
Identification of Contaminant-Induced Cellular 
and Subcellular Lesions in the Liver of Flounder 
(Platichthys flesus L.) Caught at Differently Pol- 
luted Estuaries. 
W90-10737 5C 


OR-4 


BIOLOGISCHE ANSTALT HELGOLAND 
(GERMANY, F.R.). LITORALSTATION. 
Historical Changes in the Benthos of the 
Wadden Sea Around the Island of Sylt in the 
North Sea. 
W90-10689 2L 


Trends in Nutrient Concentration in the North- 
ern Wadden Sea of Sylt. 
W90-10691 5B 


BIONETICS CORP., CINCINNATI, OH. 
USEPA Method Study 36, SW-846 Methods 
8270/3510, GC/MS Method for Semivolatile 
Organics: Capillary Column Technique; Separa- 
tory Funnel Liquid-Liquid Extraction. 
W90-11065 5A 


BIOTECHNOLOGY RESEARCH INST., 
MONTREAL (QUEBEC). 
Layered Structure of Bacterial Aggregates Pro- 
duced in an Upflow Anaerobic Sludge Bed and 
Filter Reactor. 
W90-11522 5D 


BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
River Flow Simulation: Research and Develop- 
ments. 
W90-10540 7C 


Groundwater Models. 
W90-11287 2F 


Anaerobic Digestion of Ice-Cream Wastewaters 
Using the UASB Process. 
W90-11596 5D 


Comparative Study of the Nature of Biopo- 
lymers Extracted from Anaerobic and Activated 
Sludges. 

W90-11998 5D 


BLACK AND VEATCH, ASHBORO, NC. 
Utilization of Created Wetlands to Upgrade 
Small Municipal Wastewater Treatment Sys- 
tems. 

W90-11873 5D 


BLACK AND VEATCH, CINCINNATI, OH. 
Capability and Cost of Treatment Technologies 
for Small Systems. 

W90-11502 5F 


BLACK AND VEATCH, INC., BOSTON, MA. 
Sludge Management Planning Takes Metro 
Denver Sludge from Liability to Asset. 
W90-11131 SE 


BOLIDEN MINERAL A.B. (SWEDEN). 
SMELTING DIV. 
Selenium Method for Treatment of Lakes for 
Elevated Levels of Mercury in Fish. 
W90-10868 5F 


BOLOGNA UNIV. (ITALY). 
PAB (Parabolic and Backwater) an Uncondi- 
tionally Stable Flood Routing Scheme Particu- 
larly Suited for Real Time Forecasting and Con- 
trol. 
W90-11981 4A 


BOYLE ENGINEERING CORP., NEWPORT 
BEACH, CA. 
Conjunctive Use: Advantages, Constraints, and 
Examples. 
W90-11498 6F 


BRIGHTON POLYTECHNIC (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Impact of Organic Enrichment on the Benthic 
Macroinvertebrate Communities of a Lowland 
River. 
W90-11680 5c 


BRISTOL UNIV. (ENGLAND). DEPT. OF 
BOTANY. 
Continuous Fiow Fermentation to Purify Waste 
Water by the Removal of Cadmium. 
W90-11875 5D 


BRISTOL UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Post-Implementation Appraisal of a Two-Stage 
Channel in the River Roding, Essex. 
W90-10535 8B 


BRISTOL UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Active Circulation of Saline Ground Waters in 
Carbonate Platforms: Evidence from the Great 
Bahama Bank. 
W90-11440 2F 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF OCEANOGRAPHY. 
Estuary/Ocean Exchange Controlled by Spring- 
Neap Tidal Mixing. 
W90-11936 2L 


BRITISH COLUMBIA UNIV., VANCOUVER. 
FACULTY OF PHARMACEUTICAL 
SCIENCES. 
Comparison of Polychlorinated Dibenzodioxin 
Levels with Hepatic Mixed-Function Oxidase 
Induction in Great Blue Heron. 
W90-11856 5C 


BROMWELL AND CARRIER, INC., 
LAKELAND, FL. 
Headwater Restoration: The Key Is Integrated 
Project Goals. 
W90-10936 5G 


BROWN AND CALDWELL, PLEASANT HILL, 
CA, 
Meeting Stringent Metals Removal Require- 
ments with Iron Adsorption/Coprecipitation. 
W90-11002 5D 


Cyanide Control in Petroleum Refineries. 
W90-11039 5G 


Pilot Plant Comparison of Extended Aeration 
and PACT for Toxicity Reduction in Refinery 
Wastewater. 

W90-11040 5D 


BUNDESGESUNDHEITSAMT, BERLIN 
(GERMANY, F.R.). INST. FUER WASSER-, 
BODEN- UND LUFTHYGIENE. 
Soil and Groundwater Contamination by Low 
Boiling Chlorinated Hydrocarbons in Berlin: 
Formation of Metabolites and Their Analytical 
Determination. 
W90-11622 5B 


BUREAU OF LAND MANAGEMENT, 

ANCHORAGE, AK. ALASKA STATE OFFICE. 
Integrating Wetlands Research for Mining Miti- 
gation in the Alaska Arctic and Subarctic. 
W90-10918 5G 


BURGESS AND NIPLE LTD., COLUMBUS, 
OH. 
SARA Section 313 Reporting: Better the 
Second Time Around. 
W90-11059 6E 


BURGESS AND NIPLE LTD., COLUMBUS, 
OH. INDUSTRIAL SERVICES DIV. 
Engineer’s Role in Completing Environmental 
Audits for Industrial Property Transfers. 
W90-11060 6E 





BUTLER UNIV., INDIANAPOLIS, IN. 
HOLCOMB RESEARCH INST. 
Coastal Wetlands in the Twenty-First Century: 
Profound Alterations Due to Rising Sea Level. 
W90-10919 2L 


C-E ENVIRONMENTAL, INC., FARMINGTON 
HILL, MI. 
Background Concentrations of Metals and Cya- 
nide in Lower Michigan Soils. 
W90-10969 5B 


C-E ENVIRONMENTAL, INC., PORTLAND, 
ME. 
Methods for Determining Ground Water Flow 
Parameters in Fractured Rock: Two Case Stud- 


ies. 
W90-11370 5B 


CADIZ UNIV. (SPAIN). DEPT. OF 
CHEMICAL ENGINEERING. 
Experimental Variables in Biodegradation of 
Surfactant in Marine Environment. 
W90-10885 5B 


CALGARY UNIV. (ALBERTA). DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Development of Anisotropy in Sandy Coastal 
Aquifers. 
W90-10619 2F 


CALGARY UNIV. (ALBERTA). KANANASKIS 
CENTRE FOR ENVIRONMENTAL 
RESEARCH. 
Effects of Reservoir-Dam, Urban, Industrial, 
and Sewage Treatment Run-Off on the Presence 
of Oxygen and Organic Compounds in the Bow 
River. 
W90-11577 5B 


CALIFORNIA DEPT. OF HEALTH SERVICES, 
BERKELEY. AIR AND INDUSTRIAL 
HYGIENE LAB. SECTION. 
Multiplication of Microorganisms in an Evapo- 
rative Air Cooler and Possible Indoor Air Con- 
tamination. 
W90-10754 5B 


CALIFORNIA STATE UNIV., FRESNO. 
Lessons on In-Vessel Sludge Composting. 
W90-11775 


CALIFORNIA STATE UNIV., FRESNO. 
CENTER FOR IRRIGATION TECHNOLOGY. 
Select Your Water Source. 
W90-10700 3F 


Equipping Your Irrigation System. 
W90-10701 


3F 


Manage Microirrigation Effectively. 
W90-10702 3F 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
CIVIL ENGINEERING. 
Energy Curves for Multi-Layer Flow Through 
Obstructions. 
W90-11485 8B 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
ZOOLOGY. 
Resource Enhancement by Indirect Effects of 
Grazers: Armored Catfish, Algae, and Sediment. 
W90-11191 81 


CALIFORNIA UNIV., BERKELEY. 

LAWRENCE BERKELEY LAB. 
Thermohydrologic Conditions Near High-Level 
Nuclear Wastes Emplaced in Partially Saturated 
Fractured Tuff: I. Simulation Studies with Ex- 
plicit Consideration of Fracture Effects. 
W90-11651 SE 


Thermohydrologic Conditions Near High-Level 
Nuclear Wastes Emplaced in Partially Saturated 
Fractured Tuff: II. Effective Continuum Ap- 
proximation. 

W90-11652 SE 
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CENTRAL RESEARCH INST. FOR DRYLAND AGRICULTURE, HYDERABAD (INDIA). 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR AND WATER RESOURCES. 
Aluminum Solubility in Organic Soil Horizons 
from Northern and Southern Forested Water- 
sheds. 
W90-10825 5B 


CALIFORNIA UNIV., LOS ANGELES. DEPT. 
OF CHEMICAL ENGINEERING. 
Diffusion of Sorbed Solutes in Gas and Liquid 
Phases of Low-Moisture Soils. 
W90-10822 5B 


CALIFORNIA UNIV., RIVERSIDE. 
Transfer Function Model of Field-Scale Solute 
Transport Under Transient Water Flow. 
W90-10820 2G 


Overview of Organic Chemical Environmental 
Fate and Transport Modeling Approaches. 
W90-10904 5B 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
NEMATOLOGY. 
Biodehalogenation: Oxidative and Reductive 
Metabolism of 1,1,2,-Trichloroethane by Pseu- 
domonas putida - Biogeneration of Vinyl Chlo- 
ride. 
W90-11845 5B 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCES. 
Environmental Applications of Ion Chromatog- 
raphy. 
W90-10559 SA 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF MECHANICAL AND 
ENVIRONMENTAL ENGINEERING. 
Variability of Entrainment of Cohesive Sedi- 
ments in Freshwater. 
W90-10569 2J 


CALIFORNIA UNIV., SANTA BARBARA. 
MARINE SCIENCE INST. 
Nutrient Spatial Heterogeneity: Effects on Com- 
munity Structure, Physiognomy, and Diversity 
of Stream Algae. 
Ww90-11192 2H 


CALIFORNIA UNIV., SANTA CRUZ. DEPT. 
OF BIOLOGY. 
Global Aspects of Marine Pollution Policy--the 
Need for a New International Convention. 
W90-11826 5C 


CAMP, DRESSER AND MCKEE, BOSTON, 
MA, 
Leaching Potential of Two Industrial Sludges: 
An Evaluation of Toxicity Characteristic Leach- 
ing Potential (TCLP) Test. 
W90-11027 5B 


CAMP, DRESSER AND MCKEE, INC., 
ANNANDALE, VA. 
Stormwater Master Planning in Urban Coastal 
Areas: The Virginia Beach Master Plan. 
W90-10611 6A 
CAMP, DRESSER AND MCKEE, INC., 
BOSTON, MA. 
Air Emissions from Thermal Processing of 
Wastewater Sludges, Conflict in Priorities. 
wo90-11121 


Evaluation Criteria for Composting. 
W90-11128 


CANBERRA COLL, OF ADVANCED 
EDUCATION, BELCONNEN (AUSTRALIA). 
WATER RESEARCH CENTRE. 
Biomonitoring and Environmental Management. 
W90-11194 7B 


CANTERBURY UNIV., CHRISTCHURCH 
(NEW ZEALAND). DEPT. OF CIVIL 
ENGINEERING. 
Water Waves Generated by Close Landslides. 
W90-11468 8A 


Level-Reservoir Approximation for Unsteady 
Flows on Sloping Channels. 
W90-11474 2H 


Dispersion in an Open Channel with a Step in 
the Cross-Section. 
W90-11483 2E 


CARTERET COUNTY, BEAUFORT, NC. 
Land Use Planning Techniques for Estuarine 
Shoreline Buffer Zone Establishment. 
W90-10634 5G 


CARTWRIGHT CONSULTING CO., 
MINNEAPOLIS, MN. 
Opportunities for Membrane Technologies in 
Pollution Control Applications. 
W90-11003 5D 


CARUS CHEMICAL CO., LA SALLE, IL. 
Potassium Permanganate for Sludge Odor Con- 
trol. 

W90-11137 5D 


CASWELL, EICHLER AND HILL, INC., WEST 
TOPSHAM, VT. 

Demonstrating Induced Recharge. 

W90-11603 2F 


CEA CENTRE D’ETUDES NUCLEAIRES DE 
CADARACHE, SAINT-PAUL-LES-DURANCE 
(FRANCE). INST. DE PROTECTION ET DE 
SURETE NUCLEAIRE. 

Retention of Ingested 110m-Ag by a Freshwater 

Fish, Salmo trutta L. 

W90-11876 5B 


CECOS INTERNATIONAL, INC., NIAGARA 
FALLS, NY. 
Full-Scale Demonstration of a Sequencing Batch 
Reactor for a Hazardous Waste Disposal Site. 
W90-11076 5D 


CENTER FOR ENVIRONMENTAL 
RESEARCH, AUSTIN, TEXAS. 
Hornsby Bend: An Integrated Sludge Manage- 
ment for 2000. 
W90-11108 5D 


CENTER OF MARINE BIOTECHNOLOGY, 
BALTIMORE, MD. 
Attachment of Vibrio cholerae Serogroup O1 to 
Zooplankton and Phytoplankton of Bangladesh 
Waters. 
W90-11527 5B 


CENTRAL LAB. FOR RADIOLOGICAL 
PROTECTION, WARSAW (POLAND). 
Concentration of 137-Cs and 90-Sr in Marine 
Fish from the Southern Baltic Sea. 
W90-11517 5B 


CENTRAL LUZON STATE UNIV., MUNOZ 
(PHILIPPINES). COLL. OF ENGINEERING. 
Identifying Assistance Needs of Farmer-Man- 
aged Irrigation Systems. 
W90-11296 3F 


CENTRAL MICHIGAN UNIV., MOUNT 
PLEASANT. DEPT. OF GEOGRAPHY. 
Basic Local-Level Water Resource Data Base. 
W90-11230 7C 


CENTRAL RESEARCH INST. FOR DRYLAND 
AGRICULTURE, HYDERABAD (INDIA). 
Development of Low-Discharge Baffle-Sluice 
Modules. 
W90-11499 3F 
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CENTRAL RICE RESEARCH INST., CUTTACK (INDIA). LAB. OF SOIL MICROBIOLOGY. 


CENTRAL RICE RESEARCH INST., 
CUTTACK (INDIA). LAB. OF SOIL 
MICROBIOLOGY. 
Accelerated Degradation of Carbofuran in 
Standing Water from Carbofuran-Retreated 
Azolla Plots. 
W90-10783 5B 


CENTRAL TUBER CROPS RESEARCH INST., 
BHUBANESWAR (INDIA). 
Effects of CaCl2 and ABA on Changes in H202 
Metabolism in Two Jute Species Under Water 
Deficit Stress. 
W90-11599 3F 


CENTRE D’ENSEIGNEMENT ET DE 
RECHERCHE POUR LA GESTION DES 
RESSOURCES NATURELLES ET 
L’ENVIRONNEMENT, PARIS (FRANCE). 
Comparison of Numerical Schemes for the Ad- 
vection-Dispersion Equation (Evaluation de 
Schemas Numeriques pour la Modelisation de 
l Advection-Dispersion). 
W90-11730 71C 


CENTRE D’ETUDES ET DE RECHERCHES 
DE BIOLOGIE ET D’OCEANOGRAPHIE 
MEDICALE, NICE (FRANCE). 

Mediators of Microbiologic Origin and Eutroph- 

ication Phenomena. 

W90-10550 5C 


CENTRE FOR WATER RESOURCES, 
MADRAS (INDIA). 
Issues Related to Interventions in Farmer-Man- 
aged Irrigation: Rehabilitation of a Tank Irriga- 
tion System. 
W90-11294 3F 


CENTRE UNIV. DE LUMINY, MARSEILLE 
(FRANCE). LAB. DE BIOLOGIE DES 
INVERTEBRES MARINS. 
Effect of Organic Nitrogen Enrichments on 
Marine Planktonic Networks and Heterotrophic 
Bacterial Potential. 
W90-11219 5C 


CENTRO DE EDAFOLOGIA Y BIOLOGIA 
APLICADA DEL SEGURA, MURICA (SPAIN). 
DEPT. OF ORGANIC RESOURCES. 
Phytotoxicity Suppression in Urban Organic 
Wastes. 
W90-11692 SE 


CENTRO DI RICERCA IDRAULICA E 
STRUTTURALE, MILAN (ITALY). 
Vortex Rope in the Draft Tube of Francis Tur- 
bines Operating at Partial Load: A Proposal for 
a Mathematical Model. 
W90-11952 8C 


CENTRO DI STUDIO PER LA 
MICROBIOLOGIA DEL SUOLO, PISA 
aTALY). 
Chemical Changes in Sludge Stabilization. 
W90-11690 


CENTRO RICERCHE PRODUZIONI 
ANIMALI, EMILIA, ITALY. 
Controlling Ammonia Emission at Composting 
Plants. 
W90-11694 SE 


CERENZIO AND PANARO P.C., HAMBURG, 
NJ. 
Odor Control for Static Pile Systems Through 
Process Modifications. 
W90-11135 5D 


CESKOSLOVENSKA AKADEMIE VED, 
CESKE BUDEJOVICE. INST. OF LANDSCAPE 
ECOLOGY. 
Experimental Approach to the Role of Different 
Ecological Types of Protozoa in the Activated- 
Sludge System. 
W90-11702 5D 


OR-6 


CH2M/HILL, BELLEVUE, WA. 
Zero Sludge/Zero Discharge Pretreatment Sys- 
tems for the Metal Finishing and Plating Indus- 


try. 
W90-11036 5D 


CH2M HILL, DEERFIELD BEACH, FL. 
Wetlands and Stormwater Management: A Case 
Study of Lake Munson. Part I: Long-Term 
Treatment Efficiencies. 

W90-10932 5D 


CH2M HILL, GREENWOOD VILLAGE, CO. 
Design Considerations and Metals Disposition in 
Fluidized-Bed Incineration of Refinery Wastes. 
W90-11214 SE 


CH2M HILL, INC., GAINESVILLE, FL. 
Performance of the Boggy Gut Wetland Treat- 
ment System, Hilton Head, South Carolina. 
W90-10953 5D 


Wetland Succession--What Is the Appropriate 
Paradigm. 
W90-10956 2H 


CH2M HILL, MILWAUKEE, WI. 
Evaluating Alternative Disinfectants for THM 
Control in Small Systems. 
W90-11505 SF 


CH2M/HILL, RESTON, VA. 
Comparison of Sludge Incineration Alterna- 
tives--Key West, Florida. 
W90-11106 5D 


CHALMERS UNIV. OF TECHNOLOGY, 

GOETEBORG (SWEDEN). DEPT. OF 

ANALYTICAL AND MARINE CHEMISTRY. 
Release of Halocarbons from an Industrial Estu- 


ary. 
W90-10776 5B 


CHIANG MAI UNIV. (THAILAND). FACULTY 
OF SOCIAL SCIENCES. 
Problems and Strategies in Management of 
Communal Irrigation Systems: The Experience 
in Joint Decision-Making by Farmers and Agen- 
cies. 
W90-11305 3F 


CHILE UNIV., SANTIAGO. UNIDAD DE 

SISTEMAS DE INFORMACION 

GEOGRAFICA Y PERCEPCION REMOTA. 
Landsat Image and Sample Design for Water 
Reservoirs (Rapel Dam Central Chile). 
W90-11163 7B 


CHINA NATIONAL ENVIRONMENTAL 
MONITORING CENTRE, BEIJING. 
Determination of Trace Amounts of Phosphate 
in Natural Water by Flow Injection Fluori- 
metry. 
W90-10565 SA 


CINCINNATI UNIV., OH. DEPT. OF CIVIL 
AND ENVIRONMENTAL ENGINEERING. 
Captor Design Considerations: Carbonaceous 
BOD Applications. 
W90-10981 5D 


Fate and Effect of Azo Dye on an Anaerobic- 
Aerobic System. 
W90-10997 5D 


Reverse Osmosis Treatment for Nitrate Remov- 
als in High Solids Wastewater. 
W90-11005 5D 


Analysis of 20-Year-Old Refuse from the Mal- 
lard North Landfill in Chicago, Illinois. 
W90-11021 5E 


KC! Potentiation of the Virucidal Effectiveness 
of Free Chlorine at pH 9.0. 
W90-11521 5F 


CLEMSON UNIV., SC. DEPT. OF 
CHEMISTRY. 
Cadmium-133m in the Water, Sediments, and 
Adjacent Soils of Lake Michigan. 
W90-10856 5B 


CLEMSON UNIV., SC. DEPT. OF 
ENVIRONMENTAL SYSTEMS 
ENGINEERING. 
Side-by-Side Evaluation of One- and Six-Mi- 
crometer Microscreen Media for Removing 
Algae from Aerated Lagoon Effluent. 
W90-11004 5D 


CLERMONT-FERRAND-2 UNIV., AUBIERE 
(FRANCE). LAB. DE ZOOLOGIE ET 
PROTISTOLOGIE. 
Rapid Quantification of Planktonic Ciliates: 
Comparison of Improved Live Counting with 
Other Methods. 
W90-11913 7B 


COASTAL ENGINEERING RESEARCH 
CENTER, VICKSBURG, MS. 
Use of Hindcast Wave Data for Estimates of 
Longshore Sediment Transport. 
W90-10587 2J 


Overview of Beneficial Uses of Berms. 
W90-11317 5E 


COASTAL ENVIRONMENTS, INC., BATON 
ROUGE, LA. 
Wetlands Restoration: The Private Sector to the 
Rescue. 
W90-10640 6G 


COASTAL SCIENCE AND ENGINEERING, 
INC., COLUMBIA, SC. 
Evaluation of the Impacts of Dead-End Canals 
and Impoundments on an Estuarine Ecosystem. 
W90-10597 


COCHIN UNIV. (INDIA). SCHOOL OF 
ENVIRONMENTAL STUDIES. 
Effect of Industria! Discharges on the Ecology 
of Phytoplankton Production in the River Per- 
iyar (India). 
W90-12005 5C 


COIMBRA UNIV. (PORTUGAL). SECCAO 
AUTONOMA DE ENGENHARIA CIVIL. 
Upper Boundary Conditions for Overland Flow. 
W90-10790 2E 


COLD REGIONS RESEARCH AND 

ENGINEERING LAB., HANOVER, NH. 
Development and Design of Sludge Freezing 
Bed. 


W90-11353 5D 


COLD REGIONS RESEARCH AND 
ENGINEERING LAB., HANOVER, NH. 
RESEARCH DIV. 
Salting-Out Solvent Extraction for Preconcen- 
tration of Neutral Polar Organic Solutes from 
Water. 
W90-11713 7B 


COLLEGE OF WILLIAM AND MARY, 
WILLIAMSBURG, VA. DEPT. OF 
CHEMISTRY. 
Helium Discharge Detector for Quantitation of 
Volatile Organohalogen Compounds. 
W90-10564 SA 


COLORADO SPRINGS WASTEWATER DIV., 
co. 
Management of a Liquid-Waste-Hauler Control 
Program. 
W90-11973 5D 





COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF AGRONOMY. 
Aluminum Solubility, Calcium-Aluminum Ex- 
change, and pH in Acid Forest Soils. 
W90-10826 5B 


COLORADO STATE UNIV., FORT COLLINS. 

DEPT. OF ATMOSPHERIC SCIENCE. 
Freezing Nucleation Rates of Dilute Solution 
Droplets Measured Between -30 C and -40 C in 
Laboratory Simulations of Natural Clouds. 
W90-10798 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF BIOLOGY. 
Diel Migration and Microhabitat Distribution of 
a Benthic Stream Assemblage. 
W90-11535 2E 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 

Multiphase Flows in Porous Media. 

W90-11285 2F 


COLORADO UNIV. AT BOULDER. 
Fiscal Year 1988 Measurable Environmental Re- 
sults Initiatives Underground Storage Tank Im- 
pacts on Ground Water. 
W90-11068 5B 


COLORADO UNIV. AT BOULDER. DEPT. OF 
CHEMICAL ENGINEERING. 
Effects of van der Waals Attractions on Cloud 
Droplet Growth by Coalescence. 
W90-10799 2B 


COLORADO UNIV. AT BOULDER. DEPT. OF 
GEOLOGICAL SCIENCES. 
Selenium in Aqueous Solutions: The Impossibil- 
ity of Obtaining a Meaningful Eh Using a Plati- 
num Electrode, with Implications for Modeling 
of Natural Waters. 
W90-11441 5A 


Geochemical Imprint of Meteoric Diagenesis in 
Holocene Ooid Sands, Schooner Cays, Bahamas: 
Correlation of Calcite Cement Geochemistry 
with Extant Groundwaters. 

W90-11855 2F 


COLORADO UNIV., BOULDER. DEPT. OF 
CIVIL, ENVIRONMENTAL, AND 
ARCHITECTURAL ENGINEERING. 
Supplemental Substrate Enhancement of 2,4- 
Dinitrophenol Mineralization by a Bacterial 
Consortium. 
W90-11519 5D 


COLORADO WATER RESOURCES 
RESEARCH INST., FORT COLLINS. 
Fiscal Year 1988 Program Report (Colorado 
Water Resources Research Institute). 
W90-11251 9D 


COMMISSION OF THE EUROPEAN 
COMMUNITIES, BRUSSELS (BELGIUM). 
DIRECTORATE-GENERAL FOR 
ENVIRONMENT. 

Community Water Quality Policy for the Nine- 

ties. 

W90-11405 5G 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
ASPENDALE (AUSTRALIA). DIV. OF 
ATMOSPHERIC RESEARCH. 

Methanesulfonate in Rainwater at Cape Grim, 

Tasmania. 

W90-10777 5B 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF 
ENTOMOLOGY. 
Biomonitoring and Invertebrate Taxonomy. 
W90-11202 
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CORVALLIS ENVIRONMENTAL RESEARCH LAB., OR. 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF SOILS. 
Ion Transport During Unsteady Water Flow in 
an Unsaturated Clay Soil. 
W90-11558 2G 


Cation Exchange Isotherms Obtained with 
Batch and Miscible-Displacement Techniques. 
W90-11565 5B 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
LUCAS HEIGHTS (AUSTRALIA). DIV. OF 
FUEL TECHNOLOGY. 

Purification of Water with Near-u.v. Illuminated 

Suspensions of Titanium Dioxide. 

W90-11684 5F 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
LYNEHAM (AUSTRALIA). DIV. OF 
WILDLIFE AND RANGELANDS RESEARCH. 
Benthic Macroinvertebrates in Biological Sur- 
veillance: Monte Carlo Significance Tests on 
Functional Groups’ Responses to Environmental 
Gradients. 
W90-11201 7B 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
SUTHERLAND (AUSTRALIA). ANALYTICAL 
CHEMISTRY SECTION. 
Content of Chloride, Nitrate, and Sulphate in 
Snow Samples Collected from the Snowy 
Mountain Region of Australia. 
W90-10746 5B 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
WEMBLEY (AUSTRALIA). DIV. OF WATER 
RESOURCES. 

Modelling Soil Water Status in Complex Ter- 

rain. 

W90-10524 2D 


Mass Balance Method for Assessing the Poten- 
tial of Artificial Wetlands for Wastewater Treat- 
ment. 

W90-11992 5D 


CONCORDIA UNIV., LOYOLA CAMPUS, 
MONTREAL (QUEBEC). DEPT. OF 
MECHANICAL ENGINEERING. 

Analysis of Fine Particle Concentrations in a 

Combined Vortex. 

W90-11477 8B 


CONCORDIA UNIV., SIR GEORGE 
WILLIAMS CAMPUS, MONTREAL 
(QUEBEC). WATER POLLUTION RESEARCH 
LAB 


Effect of Copper on the Interaction Between the 
Predator Didinium nasutum and Its Prey Para- 
mecium caudatum. 

W90-10727 5C 


CONESTOGA-ROVERS AND ASSOCIATES, 
MISSISSAUGA (ONTARIO). 
Biological Treatment of Landfill Leachate. 
W90-11025 


CONNECTICUT AGRICULTURAL 
EXPERIMENT STATION, NEW HAVEN. 
Sorption Dynamics of Organic Compounds in 
Soils and Sediments. 
W90-10896 5B 


Movement of Organic Chemicals Through 
Landfill and Hazardous Waste Disposal Sites. 
W90-10911 5B 


CONNECTICUT UNIV., GROTON. MARINE 
SCIENCES INST. 
Mercury in Surficial Waters of Rural Wisconsin 
Lakes. 
W90-10849 5B 


Formation and Fate of a River Plume: A Nu- 
merical Model. 
W90-11445 2E 


CONNECTICUT UNIV., STORRS. DEPT. OF 
CHEMICAL ENGINEERING. 
Chitosan in Crab Shell Wastes Purifies Electro- 
plating Wastewater. 
W90-11213 5D 


CONNECTICUT UNIV., STORRS. INST. OF 
WATER RESOURCES. 
Chromatographic and Mutagenic Analyses of 
1,2-Dichloropropane and 1,3-Dichloropropylene 
and Their Degradation Products. 
W90-10878 5A 


CONSERVATION COUNCIL OF NORTH 
CAROLINA, CHAPEL HILL. 
County Government Responsibility for Preserv- 
ing Coastal Quality. 
W90-10633 5G 


CONSIGLIO NAZIONALE DELLE 
RICERCHE, PISA (ITALY). IST. PER LA 
CHIMICA DEL TERRENO. 

Plant Productivity and Heavy Metal Contamina- 

tion. 

W90-11689 5E 


CONSTRUCTION ENGINEERING RESEARCH 
LAB. (ARMY), CHAMPAIGN, IL. 
Static and Dynamic Effects of the Pipe Insertion 
Machine Technique. 
W90-11270 5D 


COOK COLL., NEW BRUNSWICK, NJ. DEPT. 
OF ANIMAL SCIENCE. 
Thermophilic Methane Production from Dairy 
Cattle Waste. 
W90-11179 5D 


COOPERATIVE INST. FOR RESEARCH IN 
ENVIRONMENTAL SCIENCE, BOULDER, 
co. 
Details of Colliding Thunderstorm Outflows as 
Observed by Doppler Lidar. 

W90-10800 2B 


CORDOBA UNIV. (SPAIN). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Enzymatic Stopped-Flow Determination of Car- 
bofuran Residues at the Nanomolar Level in 
Environmental Waters. 
W90-11624 5A 


CORNELL UNIV., ITHACA, NY. 
Kinetics of Biodegradation in Soil. 
W90-10903 5B 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
NATURAL RESOURCES. 
Local Government Responses to the Wetlands 
Protection Challenge: Integration and Coopera- 
tion. 
W90-10639 6E 


Model to Determine the Likelihood of Sediment 
Contamination in Freshwater Systems: A ‘Con- 
cern Ranking’ Approach to Prioritizing Field 
Identification of Synthetic Organic Chemicals. 
W90-11083 5B 


CORPS OF ENGINEERS, WASHINGTON, DC. 
New Federal Regulations on Dredging. 
W90-11331 6E 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. 
Potential Future Effects of Current Levels of 
Sulfur Deposition on Stream Chemistry in the 
Southern Blue Ridge Mountains, U.S. 
W90-11574 5B 





ORGANIZATIONAL INDEX 


CORVALLIS ENVIRONMENTAL RESEARCH LAB., OR. 


Regional Estimates of Acid Mine Drainage 
Impact on Streams in the Mid-Atlantic and 
Southeastern United States. 

W90-11578 5B 


COUNCIL FOR SCIENTIFIC AND 
INDUSTRIAL RESEARCH, PRETORIA 
(SOUTH AFRICA). 
Heterotrophic Bacterial Production and Its De- 
pendence on Autotrophic Production in a Hy- 
pertrophic African Reservoir. 
W90-10720 2H 


COUNCIL FOR THE PROTECTION OF 
RURAL ENGLAND, LEYLAND. 
Coastal and Marine Environmental Stress in the 
St. Vincent Grenadines. 
W90-11819 4C 


COUNCIL ON ENVIRONMENTAL QUALITY, 
WASHINGTON, DC. 

Environmental Trends. 

W90-11277 5G 


CUYAHOGA COMMUNITY COLL., 
CLEVELAND, OH. DIV. OF NATURAL 
SCIENCES. 
Vegetation of Three Sphagnum-dominated 
Basin-type Bogs in Northeastern Ohio. 
W90-11955 2H 


DALHOUSIE UNIV., HALIFAX (NOVA 
SCOTIA). INST. FOR RESOURCE AND 
ENVIRONMENTAL STUDIES. 
Metal Concentrations and Digestive Gland Ly- 
sosomal Stability in Mussels from Halifax Inlet, 
Canada. 
W90-11760 5C 


DAMES AND MOORE, ATLANTA, GA. 
Common Compliance Problems. 
W90-11774 5G 


DAMES AND MOORE, BETHESDA, MD. 
Groundwater Quality Protection in Critical 
Coastal Areas: Long Island and Cape Cod. 
W90-10648 5G 


DAMES AND MOORE, CINCINNATI, OH. 
Treatment of an Organically Contaminated Soil 
in Activated Sludge Sequencing Batch Reactors. 
W90-10982 5D 


DAMES AND MOORE, PARK RIDGE, IL. 
Odor Abatement for a Sludge Composting Facil- 
ity through Dispersion Enhancement. 
W90-11134 5D 


DAMES AND MOORE, TALLAHASSEE, FL. 
Wetland Impact Evaluation and Mitigation: 
Comparing Apples and Oranges. 

W90-10935 5G 


“Wetlands Preservation as Mitigation’: Imple- 
mentation of the DER Policy. 
W90-10946 4c 


DANMARKS GEOLOGISKE 
UNDERSOEGELSE, HOERSHOLM. 
Principles for the Danish Biomonitoring Pro- 
gramme. 
W90-10684 SA 


DARTMOUTH COLL., HANOVER, NH. DEPT. 
OF PHYSICS. 
Dielectric Properties and Influence of Conduc- 
tivity in Soils at One to Fifty Megahertz. 
W90-10821 2G 


DELAWARE UNIV., NEWARK. COLL. OF 
AGRICULTURAL SCIENCES. 
Sorption and Desorption of Acetonitrile on 
Montmorillonite from Aqueous Solutions. 
W90-10823 SB 
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DELAWARE UNIV., NEWARK. DEPT. OF 
CIVIL ENGINEERING. 
Comparison of Respirometric Methods for De- 
termination of Biokinetic Constants for Toxic 
and Nontoxic Wastes. 
W90-11009 5D 


Removal of Substituted Phenols by a Photocata- 


lytic Oxidation Process with Cadmium Sulfide. 
W90-11670 5F 


DELAWARE UNIV., NEWARK. DEPT. OF 
PLANT AND SOIL SCIENCES. 
Effective Design for Small Flood-Irrigated Field 
Plots. 
W90-11571 3F 


DEPARTMENT OF AGRARIAN SERVICES, 
COLOMBO (SRI LANKA). 
State Intervention in Sri Lanka’s Village Irriga- 
tion Rehabilitation Program. 
W90-11301 3F 


DEPARTMENT OF AGRICULTURE, 
KATHMANDU (NEPAL). FARM IRRIGATION 
AND WATER UTILIZATION DIV. 
Problems, Prospects, and Opportunities in De- 
veloping Farmer-Managed Irrigation Systems in 
Nepal: The Department of Agriculture’s Farm 
Irrigation Program. 
90-11300 


3F 


DEPARTMENT OF ENVIRONMENT, KUALA 
LUMPUR (MALAYSIA). 

Management of Water in Malaysia. 

W90-11818 5G 


DEPARTMENT OF FISHERIES AND 
FORESTRY, CASTLEKNOCK (IRELAND). 
FISHERIES RESEARCH CENTRE. 
Radiocaesium and Plutonium Concentrations in 
Mytilus edulis (L.) and Potential Dose Implica- 
tions for Irish Critical Groups. 
W90-11638 5A 


DEPARTMENT OF FISHERIES AND 
OCEANS, BURLINGTON (ONTARIO). 
Fossil Midge Associations and the Historical 
Status of Fish in Acidified Lakes. 
W90-10793 2H 


Sediment Core Chronology and Sedimentation 
in Coastal Basins of Georgian Bay. 
W90-11658 5B 


DEPARTMENT OF FISHERIES AND 
OCEANS, BURLINGTON (ONTARIO). GREAT 
LAKES LAB. FOR FISHERIES AND 
AQUATIC SCIENCES. 

Community of Young Fish in Drainage Ditches 

in Southwestern Ontario. 

W90-11531 2H 


DEPARTMENT OF FISHERIES AND 

OCEANS, VANCOUVER (BRITISH 

COLUMBIA). WEST VANCOUVER LAB. 
Virus-Like Particles in an Ultra-Oligotrophic 


Lake on Vancouver Island, British Columbia. 
W90-11536 2H 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 
Experimental Perturbations of Whole Lakes as 
Tests of Hypotheses Concerning Ecosystem 
Structure and Function. 
W90-10733 5C 


Effects of Cadmium on a Microbial Food Chain, 
Chlamydomonas reinhardii and Tetrahymena 
vorax. 

W90-10862 5C 


Whole Lake Addition of Cadmium-109: Radio- 
tracer Accumulation in the Mussel Population in 
the First Season. 

W90-10863 5B 


Trophic Cascades and Phytoplankton Communi- 
ty Structure. 


W90-11193 2H 


Metal Contamination in Liver and Muscle of 
Northern Pike (Esox lucius) and White Sucker 
(Catostomus commersoni) and in Sediments 
From Lakes Near the Smelter at Flin Flon, 
Manitoba. 

W90-11925 5B 


DEPARTMENT OF MINERAL AND ENERGY 
AFFAIRS, JOHANNESBURG (SOUTH 
AFRICA). 

Annual Technical Report of the Geological 

Survey of South Africa: 1988. 

W90-11276 6E 


DEPARTMENT OF PHYSICAL CHEMISTRY, 
FACULTY OF PHARMACY, 4000 PORTO, 
PORTUGAL. 
FIA Tubular Potentiometric Detectors Based on 
Homogeneous Crystalline Membranes. Their 
Use in the Determination of Chloride and Sul- 
fide Ions in Water. 
W90-11707 5A 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, PALMERSTON 
NORTH (NEW ZEALAND). DIV. OF PLANT 
PHYSIOLOGY. 
Combining Laboratory and Field Measurements 
to Define the Hydraulic Properties of Soil. 
W90-10817 2G 


DEPARTMENT OF TOXICOLOGY, SCHOOL 
OF PHARMACY AND BIOCHEMISTRY, 
JUNIN 956 1113 BUENOS AIRES, 
ARGENTINA. 

Detection of Genotoxicants in a Polluted Water- 

course by Means of a Yeast System. 

W90-11834 5A 


DETOX, INC., DAYTON, OH. 
Biological Treatment of Groundwater, Soils, 
and Soil Vapors Contaminated with Petroleum 
Hydrocarbons. 
W90-10967 5G 


DEUTSCHES HYDROGRAPHISCHES INST., 
HAMBURG (GERMANY, F.R.). 
Monitoring Activities in the Federal Republic of 
Germany Pursuant to International Conventions 
and National Legislation. 
W90-10685 5A 


DIRECTOR-GENERAL FOR NATURAL 
RESOURCES, LISBON (PORTUGAL). 
Accidents and Surface Water: The Case of Por- 
tugal with Emphasis on the Tejo Hydrographic 
Basin. 
W90-11409 5B 


DIRECTORATE OF WATER RESOURCES 
DEVELOPMENT, DJAKARTA (INDONESIA). 
IRRIGATION ‘1’ DEPT. 

Palasari: Bali’s First Large Dam. 

W90-11544 8A 


DISTRICT OF COLUMBIA UNIV., 
WASHINGTON. DEPT. OF BIOLOGY. 
Estuarine Sediment Bioassay with Oyster Pedi- 
veliger Larvae (Crassostrea gigas). 
W90-10873 5A 


DONLEY ENVIRONMENTAL 

MANAGEMENT, INC., STAFFORD, VA. 
Recent Trends in Environmental Legislation Af- 
fecting Industrial Property Transfers. 
W90-11057 5G 





How to Write Sampling Plans for Regulatory 
Compliance. 
W90-11058 5G 


DOW CHEMICAL CO., MIDLAND, MI. 
ANALYTICAL LABS. 
Membrane Mass Spectroscopy for the Direct 
Trace Analysis of Volatile Organic Compounds 
in Air and Water. 
W90-11712 SA 


DOW CHEMICAL U.S.A., MIDLAND, MI. 
HEALTH AND ENVIRONMENTAL 
SCIENCES. 
Bioconcentration of Haloxyfop-Methyl! in Blue- 
gill (Lepomis macrochirus Rafinesque). 
W90-10753 5B 


DOWELANCO, MIDLAND, MI. 
ENVIRONMENTAL CHEMISTRY LAB. 
Resistance of Chlorpyrifos to Enhanced Biode- 
gradation in Soil. 
W90-10732 5B 


DREXEL UNIV., PHILADELPHIA, PA. DEPT. 
OF ENVIRONMENTAL STUDIES. 
Extent and Trend of Nitrate Contamination in 
Region III: The Coastal Plain and Piedmont 
Province. 
W90-11063 5B 


DREXEL UNIV., PHILADELPHIA, PA. 
ENVIRONMENTAL STUDIES INST. 
Continuous Liquid-Liquid Extraction for the 
Preparation of Chlorinated Water Samples for 
the Ames Bioassay. 
W90-11994 5A 


DU PONT DE NEMOURS (E.I.) AND CO., 

DEEPWATER, NJ. JACKSON LAB. 
Comparison of Carbon Columns and the PACT 
Process for Priority Pollutant Removal. 
W90-11001 5D 


DUKE UNIV., DURHAM, NC. DEPT. OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Sludge Freezing in Shallow Layers. 

W90-10775 5D 


DYER, RIDDLE, MILLS AND PRECOUR?, 
INC., ORLANDO, FL. 
Greenwood Urban Wetland: A Manmade 
Stormwater Treatment Facility. 
W90-10931 5D 


E AND A ENVIRONMENTAL 
CONSULTANTS, INC., STOUGHTON, MA, 
Case Studies of Co-Composting Municipal 
Wastes. 
W90-11129 5E 


Update on Bulking Agent Usage at Compost 
Facilities. 
W90-11132 5D 


Compost Marketing and Its Effect on Operating 
Costs at a 50 Wet-Ton-Per-Day Sludge Com- 
posting Facility. 

W90-11140 SE 


EAST BAY MUNICIPAL UTILITY DISTRICT, 
OAKLAND, CA. 
Treatment Changes at East Bay Municipal Utili- 
ty District to Control Disinfection By-Products. 
W90-11929 SF 


Assessing the Effect of Longitudinal Density 
Gradient on Estuarine Hydrodynamics. 
W90-11986 2L 


EAST CAROLINA UNIV., GREENVILLE, NC, 
INST. FOR COASTAL AND MARINE 
RESOURCES. 

Historical Trends in Nutrient Loading to the 

Neuse River Estuary, NC. 

W90-10593 2L 
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Modulation of Nitrogen Loading Impacts 
Within an Estuary. 
W90-10594 5C 


Larval Striped Bass and the Food Chain: Cause 
for Concern. 
W90-10598 6G 


EAST CAROLINA UNIV. SCHOOL OF 
MEDICINE, GREENVILLE, NC. SHARED 
RESEARCH RESOURCES LABS. 
Determination of Dissolved Monomeric Alumi- 
num Concentrations in Coastal North Carolina 
Rivers. 
W90-10595 5A 


ECOLE CENTRALE DE LYON, ECULLY 
(FRANCE). 
Photodegradation of 2- and 3-Chlorophenol in 
TiO2 Aqueous Suspensions. 
W90-11717 5D 


ECOLE NATIONALE DES INGENIEURS DE 

TUNIS (TUNISIA). DEPT. HYDRAULIQUE. 
Hydro-Ecological Model of the Tunis Lake 
(Modele Hydro-Ecologique du lac de Tunis). 
W90-11739 5G 


ECOLE NATIONALE DES PONTS ET 
CHAUSSEES, PARIS (FRANCE). 
Deep Lakes Water Quality Modelling: Thermal 
and Biogeochemical Model of Lake Bourget 
(France) (Modelisation de la Qualite des Eaux 
des Lacs Profonds: Modele Thermique et Bio- 
geochimique du Lac du Bourget). 
W90-11731 5B 


ECOLE NATIONALE SUPERIEURE DE 
CHIMIE DE RENNES (FRANCE). LAB. DE 
CHIMIE DES NUISANCES ET GENIE DE 
L’ENVIRONNEMENT. 
Total Dissolved Inorganic Nitrogen Removal 
With Two Coupled Autotrophic Nitrification 
and Denitrification Processes--Laboratory Stud- 
ies, (Couplage de Procedes Biologiques Auto- 
trophes Nitrifiants et Denitrifiants pour l’Elimin- 
ation Totale de l’Azote Mineral--Etudes de La- 
boratoire). 
W90-11814 5D 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). DEPT. DE 
GENIE CIVIL. 
Classical Hydraulic Jump: Sequent Depths. 
W90-11482 8B 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). INST. DE 
CHIMIE PHYSIQUE. 

Photosensitized Oxidation of Bromide in Dead 

Sea Water. 

W90-10804 2K 


ECOLE POLYTECHNIQUE FEDERALE DE 
LAUSANNE (SWITZERLAND). LAB. 
D’HYDRAULIQUE. 
Uniform Flow in a Smooth Open Channel. 
W90-11484 8B 


ECOLE POLYTECHNIQUE, MONTREAL 
(QUEBEC). DEPT. DE GENIE MINERAL. 
Effects of Installation of Piezometers and Wells 
on Groundwater Characteristics and Measure- 
ments. 
W90-11145 2F 


ECOLE POLYTECHNIQUE, MONTREAL 
(QUEBEC). DEPT. OF CIVIL ENGINEERING. 
Dam Failure and Flood Mapping: An Analysis 
Assisted by Computer (Rupture de Barrage et 
Cartographie des Inondations, Une Analyse As- 
sistee par Ordinateur). 
W90-10715 8A 


ECOLE SUPERIEURE DE PHYSIQUE ET DE 
CHIMIE INDUSTRIELLES, PARIS (FRANCE). 
LAB. DE CHIMIE ANALYTIQUE. 

Applications of On-Line Precolumn Technology 

to Water Quality Control. 

W90-11612 SA 


ECONOMIC RESEARCH SERVICE, 
WASHINGTON, DC. RESOURCES AND 
TECHNOLOGY DIV. 

Conversion of Wetlands to Urban Uses: Evi- 

dence from Southeastern Counties. 

W90-10927 4C 


EG AND G IDAHO, INC., IDAHO FALLS. 
Pilot Field Verification Studies of the Sodium 
Sulfide/Ferrous Sulfate Treatment Process. 
W90-11356 5D 


EG AND G MOUND APPLIED 

TECHNOLOGIES, MIAMISBURG, OH. 
Joule-Heated Glass Furnace Processing of a 
Highly Aqueous Hazardous Waste Stream. 
W90-11090 5D 


EIDGENOESSISCHE ANSTALT FUER 
WASSERVERSORGUNG, 
ABWASSERREINIGUNG UND 
GEWAESSERSCHULTZ, DUEBENDORF 
(SWITZERLAND). 
Coordination Chemistry of Weathering: Kinetics 
of the Surface-Controlled Dissolution of Oxide 
Minerals. 
W90-11449 2K 


Photolysis of Fe (III)-Hydroxy Complexes as 
Sources of OH Radicals in Clouds, Fog and 
Rain. 

W90-11784 5B 


Simultaneous Determination of Oxygen Uptake 
Rate and Oxygen Transfer Coefficient in Acti- 
vated Sludge Systems by an On-Line Method. 
W90-11996 5D 


Behavior of NTA and EDTA in Biological 
Wastewater Treatment. 
W90-11997 5B 


EIDGENOESSISCHE TECHNISCHE 
HOCHSCHULE, ZURICH (SWITZERLAND). 
VERSUCHSANSTALT FUER WASSERBAU, 
HYDROLOGIE UND GLAZIOLOGIE. 

Lake Hydraulics. 

W90-11283 


ELDORADO NATIONAL FOREST, 
PLACERVILLE, CA. 
Woody Debris, Channel Features, and Macroin- 
vertebrates of Streams with Logged and Undis- 
turbed Riparian Timber in Northeastern Oregon, 
U.S.A. 
W90-10728 4C 


ELECTRICITE DE FRANCE, CHATOU, DEPT. 
DE ENVIRONMENT AQUATIQUE ET 
ATMOSPHERIQUE. 
Potential Effect of Nitrogen from Rivers on the 
Marine Phytoplankton between Roscoff and 
Saint-Breuc (Effect Potential des Apports 
d’Azote d’Origine Fluviale sur le Phytoplankton 
Mrin entre Roscoff et Satint-Brieuc). 
W90-11734 5C 


ELECTRICITE DE FRANCE, CHATOU. 
DIRECTION DES ETUDES ET 
RECHERCHES. 
Modeling of the Quality of Large Water 
Courses: Eutrophication, the Case of Moselle 
and Doubs Rivers (Modelisation de la Qualite de 
Grands Cours d’Eau Eutrophisation: Case de la 
Muselle et du Doubs). 
W90-11725 5B 
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ELECTRICITE DE FRANCE, GRENOBLE. GROUPE REGIONAL DE PRODUCTION 


ELECTRICITE DE FRANCE, GRENOBLE. 
GROUPE REGIONAL DE PRODUCTION 
HYDRAULIQUE. 

Increased Unit Output of Kembs Propellers-- 

Control of Cavitation Damage. 

W90-11949 8C 


ELETROSUL, FLORIANOPOLIS (BRAZIL). 
Ita Project Will Augment Brazil’s Power Supply 
in the Southeasi. 

W90-11461 8A 


ELMHURST CITY PUBLIC WORKS, IL. 
Sanitary Sewer Bypass Reduction Program. 
W90-11509 5D 


ENARTECH, INC., GLENWOOD SPRINGS, 
co. 
Hydrologic Functions of Sub-Alpine Wetlands 
in Colorado. 
W90-10950 2A 


ENERGOPROJEKT, BELGRADE 
(YUGOSLAVIA). 
Software Package for Low Head Hydro Plant 
Design. 
W90-11460 8B 


ENGINEERING BIOTROL, INC., CHASKA, 


Development of a Soil Washing System. 
W90-10974 5G 


ENGINEERING-SCIENCE, FAIRFAX, VA. 
Sludge Incineration Project for Blue Plains 
Wastewater Treatment Plant. 

W90-11107 5D 


ENSR, CAMARILLO, CA. 
Probing the Acid Deposition System with a 
Semi-Empirical Model: The Role of Oxidant 
Limitation. 
W90-11786 5B 


ENVIRONMENTAL ANALYTICAL SERVICE, 
SAN LUIS OBISPO, CA. 
Investigation of Air Quality and Acid Rain Over 
the Gulf of Mexico. 
W90-11785 5B 


ENVIRONMENTAL ENGINEERING 
DEPARTMENT, REFINING AND 
MANUFACTURING RESEARCH CENTER, 
CHINESE PETROLEUM CORPORATION, 
CHIA-YI, TAIWAN, REPUBLIC OF CHINA. 
Application of Oxygen Uptake Rate in Manag- 
ing an Activated Sludge Process for Treating 
Refinery Wastewater. 
W90-11041 5D 


ENVIRONMENTAL MONITORING SYSTEMS 
LAB., CINCINNATI, OH. 
Availability, Adequacy, and Comparability of 
Testing Procedures for the Analysis of Pollut- 
ants Established Under Section 304(h) of the 
Federal Water Pollution Control Act. 
W90-11355 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
ATHENS, GA. 
Hydrolytic Transformations of Organic Chemi- 
cals in the Environment. 
W90-10902 5B 


Hydrologic Processes Affecting the Movement 
of Organic Chemicals in Soils. 
W90-10910 5B 


Conducting Field Studies for Testing Pesticide 
Leaching Models. 
W90-11618 7A 
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ENVIRONMENTAL PROTECTION AGENCY, 
ATHENS, GA. SOUTHEAST 
ENVIRONMENTAL RESEARCH LAB. 
Acquisition and Analysis of Groundwater/Aqui- 
fer Samples: Current Technology and the Trade 
Off Between Quality Assurance and Practical 
Considerations. 
W90-11709 7B 


ENVIRONMENTAL PROTECTION AGENCY, 
CHICAGO, IL. WATER DIV. 
Use of Water Control Stuctures in Drainage 
Channels to Restore Lost Wetland Values. 
W90-10943 8A 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. 

Design Stream Flows Based on Harmonic 
Means. 

W90-10789 5G 


Multi-Media Microbiological Risk Assessment 
Methodology for Municipal Wastewater 
Sludges. 

W90-11097 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 

Microbial Water Quality Concerns for Water 

Supply Use. 

W90-11267 5F 


Removal of Uranium from Drinking Water by 
Conventional Treatment Methods. 
W90-11273 5F 


ENVIRONMENTAL PROTECTION AGENCY, 

CINCINNATI, OH. ENVIRONMENTAL 

CRITERIA AND ASSESSMENT OFFICE. 
Summary of Risk Assessment Methodologies for 
Municipal Sludge Reuse or Disposal Options. 
W90-11096 SE 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OH. RISK REDUCTION 
ENGINEERING LAB. 
Determination of Biodegradability Kinetics of 
RCRA Compounds Using Respirometry for 
Structure-Activity Relationships. 
W90-11010 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
LAS VEGAS, NV. 
Proximity of Sanitary Landfills to Wetlands and 
Deepwater Habitats in Eleven States. 
W90-10923 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
NARRAGANSETT, RI. ENVIRONMENTAL 
RESEARCH LAB. 

Review: Isolated Fish Hepatocytes: Model Sys- 

tems for Toxicology Research. 

W90-10735 Oe 


ENVIRONMENTAL PROTECTION AGENCY, 
NEW YORK. REGION II. 
Assessment of a Floatable Action Plan. 
W90-11970 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
RESEARCH TRIANGLE PARK, NC. 
ATMOSPHERIC RESEARCH AND 
EXPOSURE ASSESSMENT LAB. 

Climatology of Temperature and Precipitation 

Variability in the United States. 

W90-11350 2B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. 
Overview of Sewage Sludge Programs in the 
United States. 
W90-11100 5E 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF DRINKING 
WATER. 

Occurrence of Synthetic Organic Chemicals in 

Drinking Water, Food, and Air. 

W90-11271 5B 


ENVIRONMENTAL PROTECTION AGENCY, 

WASHINGTON, DC. OFFICE OF 

EMERGENCY AND REMEDIAL RESPONSE. 
Superfund Record of Decision: Fike Chemical, 


W90-11080 5G 
Superfund Record of Decision: San Gabriel 


Valley (1, 2, and 4), CA. 
W90-11264 5G 


Superfund Record of Decision: Drake Chemical, 
PA. 


W90-11265 5G 


Superfund Record of Decision: Martin Marietta, 
OR. 
W90-11274 5G 


Superfund Record of Decision: Tucson Interna- 
tional Airport Area, AZ. 
W90-11275 5G 


Superfund Record of Decision: Marathon Bat- 
tery, NY. 
W90-11332 5G 


Superfund Record of Decision: Indian Bend, 
W90-11335 5G 


Superfund Record of Decision: Republic Steel 
Quarry, OH. 
W90-11345 5G 


Superfund Record of Decision: Brewster Well 
Field, NY. 
W90-11346 5G 


Superfund Record of Decision: West Virginia 
Ordnance, WV. 
W90-11349 5G 


Superfund Record of Decision: Lorentz Barrel 
and Drum, CA. 


W90-11351 5G 


Superfund Record of Decision: 
Lagoon, CT. 
W90-11358 5G 


Yaworski 


Superfund Record of Decision: 
Wells, MA. 
W90-11359 5G 


Groveland 


Superfund Record of Decision: Koppers Texar- 
kana, TX. 
W90-11360 5G 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF MUNICIPAL 
POLLUTION CONTROL. 
Cooperative Testing of Municipal Sewage 
Sludges by the Toxicity Characteristic Leaching 
Procedure and Compositional Analysis. 
W90-11095 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF THE 
ASSISTANT ADMINISTRATOR FOR WATER. 
Economic Analysis of Sludge Disposal Alterna- 
tives. 
W90-11093 SE 





Risk Assessment in Development of Municipal 
Sludge Incineration Regulations Under 405(d) of 
the Clean Water Act. 

W90-11098 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF WATER 
ENFORCEMENT AND PERMITS. 

NPDES Permitting Process for Sludge Manage- 

ment. 

W90-11094 5E 


ENVIRONMENTAL RESEARCH LAB., 
ATHENS, GA. 
Solute Transport in Aggregated Media: Aggre- 
gate Size Distribution and Mean Radii. 
W90-11656 5B 


Method for Testing Whether Model Predictions 
Fall Within a Prescribed Factor of True Values, 
with an Application to Pesticide Leaching. 

W90-11697 Te 


ENVIRONMENTAL RESEARCH LAB.- 
DULUTH, MN. 
New Source Identification of Mercury Contami- 
nation in the Great Lakes. 
Ww90-11721 5B 


New Method for Determining Effluent Toxicity 
Using Duckweed (Lemna minor). 
W90-11851 5A 


ENVIRONMENTAL RESOURCES 
MANAGEMENT, INC., EXTON, PA. 
Quantitative Risk Assessment as a Decision Tool 
for Hazardous Waste Management. 
W90-10978 5G 


ENVIROTECH LTD., SALONIKA (GREECE). 
Radar Signal Interpretation in Warm Season 
Rainstorms. 

W90-11985 2B 


ERNST-MORITZ-ARNDT UNIV., 
GREIFSWALD (GERMAN D.R.). SEKTION 
BIOLOGIE. 
Denitrification in Sediments of North Rugian 
Estuaries, Preliminary Communication. 
W90-11901 2L 


ERNST-MORITZ-ARNDT UNIV., 
GREIFSWALD (GERMAN D.R.). SEKTION 
GEOLOGISCHE WISSENSCHAFTEN. 
Actualistic Model of Mud Deposition and Dia- 
genesis for the Western Baltic Sea. 
W90-11880 2L 


ERO RESOURCES CORP., DENVER, CO. 
Evaluation of the Applicability of the Wetland 
Evaluation Technique (WET) to High Elevation 
Wetlands in Colorado. 

W90-10951 2H 


EVERGLADES NATIONAL PARK, 
HOMESTEAD, FL. SOUTH FLORIDA 
RESEARCH CENTER. 

Pesticides and Everglades National Park: South 

Florida Use and Threat. 

W90-10947 5C 


Water Quality Management for Everglades Na- 
tional Park. 
W90-10948 5G 


Conflicts over Flood Control and Wetland Pres- 
ervation in the Taylor Slough and Eastern Pan- 
handle Basins of Everglades National Park. 

W90-10954 4A 


EXETER UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Measuring Sediment Yield From River Basins. 
W90-11309 
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FACHHOCHSCHULE FRANKFURT 
(GERMANY, F.R.). 
Hydraulic Jump in Trapezoidal Channel. 
W90-11478 


FAIRFAX COUNTY DEPT. OF PUBLIC 
WORKS, LORTON, VA. WASTEWATER 
TREATMENT DIV. 
Sludge Disposal in Fairfax Cousiy, Virginia. 
W90-11120 SE 


FEDERAL INSURANCE ADMINISTRATION, 
WASHINGTON, DC. 
Changing Methods for Coastal Flood Hazard 
Assessments for the National Flood Insurance 
Program. 
W90-10586 6F 


FISH AND WILDLIFE SERVICE, NEWTON 
CORNER, MA. 
Update of Federal Wetland Delineation Tech- 


niques. 
W90-10914 2H 


FISH AND WILDLIFE SERVICE, RALEIGH, 
NC, DIV. OF ECOLOGICAL SERVICES. 
Elimination of Isolated and Limited-Flow Wet- 
lands in North Carolina. 
W90-10601 4C 


FISHBECK, THOMPSON, CARR AND 
HUBER, INC., ADA, MI. 
Oil and Grease Removal from a Concentrated 
Source in the Metal Finishing Industry. 
W90-11029 5D 


FLORIDA ATLANTIC UNIV., BOCA RATON. 
DEPT. OF OCEAN ENGINEERING. 
Structural Safety of an Ocean Outfall Against 
Hurricane Damage. 
W90-11830 8A 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF CHEMICAL AND 
ENVIRONMENTAL ENGINEERING. 
Aeration Method Investigations in a Red Man- 
grove Dominated Mosquito Control Impound- 
ment. 
W90- 10606 5G 


FLORIDA INTERNATIONAL UNIV., MIAMI. 

DRINKING WATER RESEARCH CENTER. 
Hydrogen Peroxide Decay in Waters with Sus- 
pended Soils: Evidence for Biologically Mediat- 


‘ocesses. 
W90-10717 2K 


FLORIDA STATE DEPT. OF AGRICULTURE 
AND CONSUMER SERVICES, 
TALLAHASSEE. DIV. OF FORESTRY. 
Development of Guidelines for Managing Flor- 
ida’s Forested Wetlands. 
W90-10963 6A 


FLORIDA UNIV., GAINESVILLE. COLL. OF 
LAW. 

All Sovereign Lands Are Wetlands, But Are All 
Wetlands Sovereign. 

W90-10962 6E 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Satellite Data and Geographic Information 
System for Rainfall Estimation. 
W90-11489 2B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
CIVIL ENGINEERING. 
Drawdowns for Constant-Discharge One-Di- 
mensional Leaky Aquifer. 
W90-11500 2F 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
SOIL SCIENCE. 
Exchange Capacity and Adsorbed-Cation 
Charge as Affected by Chloride and Perchlo- 


rate. 
W90-11564 2G 


GALVESTON MARINE LAB., TX. 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ZOOLOGY. 
Current Sea Turtle Surveys at Cape Canaveral 
Ship Channel. 
W90-10676 7B 


FONDATION OCEANOGRAPHIQUE 

RICARD, SIX-FOURS-LA-PLAGE (FRANCE), 
Annual Variation and Identification of Vibrios 
Cultivated at 37 C in Urban Wastewater Dis- 
charged in Toulon Harbor (Mediterranean, 
France) (Variations Annuelles et Identification 
des Vibrions Cultivant a 37 C dans un Effluent 
Urbain, dans des Moules et dans l’Eau de Mer en 
Rade de Toulon (Mediterranee, France)). 
W90-11157 5B 


FOOD AND AGRICULTURE ORGANIZATION 
OF THE UNITED NATIONS, ATHENS 
(GREECE). MEDITERRANEAN ACTION 
PLAN PROJECT OFFICE. 

MED POL Survey of Organotins in the Medi- 

terranean. 

W90-11759 5B 


FOOD AND DRUG ADMINISTRATION, 
BOTHELL, WA. SEAFOOD PRODUCTS 
RESEARCH CENTER. 

Listeria Species in a California Coast Estuarine 

Environment. 

W90-11908 aL 


FOREST PRODUCTS RESEARCH AND 
DEVELOPMENT INST., COLLEGE 
(PHILIPPINES). SOCIO-ECONOMICS 
RESEARCH DIV. 
Traditional Farmer Practices Affecting Soil 
Erosion and Constraints to the Adoption of Soil 
Conservation Technology. 
W90-11394 4D 


FOREST PRODUCTS RESEARCH AND 
DEVELOPMENT INST., COLLEGE 
(PHILIPPINES). WATERSHED AND RANGE 
MANAGEMENT RESEARCH DIV. 
Mechanical Structures for Soil Erosion Control. 
W90-11398 4D 


FOTH AND VAN DYKE AND ASSOCIATES, 
INC., GREEN BAY, WI. 
Effect of Inhibitory Compounds on Biological 
Nitrification. 
W90-11014 5D 


Operating Experience: Anaerobic Treatment at 
Packerland Packing. 
W90-11056 5D 


FRANCIS MARION COLL., FLORENCE, SC. 
DEPT. OF BIOLOGY. 
Effect of Naturally Varying Discharge Rates on 
the Species Richness of Lotic Midges. 
W90-11861 2H 


FREIBURG UNIV. (GERMANY, F.R.). 
METEOROLOGISCHES INST. 
Evaporation from a Pine Forest--Using the Aer- 
odynamic Method and Bowen Ratio Method. 
W90-10525 2D 


FUJI ELECTRIC CO. LTD., KAWASAKI 
(JAPAN). HYDRO POWER DIV. 
Observation of Jet Interference in 6-Nozzle 
Pelton Turbine. 
W90-11950 8C 


GALVESTON MARINE LAB., TX. 
Occurrence of a Dinoflagellate Bloom Associat- 
ed with an Influx of Low Salinity Water at 
Galveston, Texas, and Coincident Mortalities of 
Demersal Fish and Benthic Invertebrates. 
W90-10681 2L 
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GANNETT FLEMING ENVIRONMENTAL ENGINEERS, INC., HARRISBURG, PA. 


GANNETT FLEMING ENVIRONMENTAL 
ENGINEERS, INC., HARRISBURG, PA. 
Full Scale Expansion of the Successful Sludge 
Composting Operation at Scranton, Pennsylva- 
nia. 
W90-11130 5E 


GDANSK UNIV. (POLAND). DEPT. OF 
PLANT ECOLOGY AND NATURE 
PROTECTION. 

Degradation and Restoration of the Puck Bay 

(A Projekt). 

W90-11906 5G 


GDANSK UNIV. (POLAND). INST. OF 
OCEANOGRAPHY. 
Important Ecological Features of the Polish 
Costal Zone of the Baltic Sea. 
W90-11884 sc 


Biomass and Abundance of the Zooplankton 
from the Gulf of Gdansk. 
W90-11889 2L 


GENECOR INTERNATIONAL, ROCHESTER, 
NY. 
Fate of Ice Nucleation-Active Pseudomonas syr- 
ingae Strains in Alpine Soils and Waters and in 
Synthetic Snow Samples. 
W90-11912 5B 


GENERAL MOTORS RESEARCH LABS., 
WARREN, MI. ENVIRONMENTAL SCIENCE 
DEPT. 
Retention of Diesel Fuel in Aquifer Material. 
W90-10785 5B 


GENOA UNIV. (ITALY). INST. OF 
INDUSTRIAL CHEMISTRY. 
Preparation of Ultrafiltration Membranes. State 
of the Art. 
W90-10577 3A 


GEOLOGICAL SURVEY, ALBANY, NY. 
WATER RESOURCES DIV. 
Flow Model of the Hudson River from Albany 
to New Hamburg, New York. 
W90-10666 2L 


GEOLOGICAL SURVEY, ALTAMONTE 
SPRINGS, FL. 
Effects of Pretreatment of Highway Runoff on 
Quality of Wetland Bed Sediments. 
W90-10605 5G 


Removal of Nitrogen and Phosphorus in an Un- 
developed Wetland Area, Central Florida. 
W90-10925 5B 


Dissolved-Oxygen Concentrations in a Central 
Florida Wetlands Stream. 
W90-10926 2H 


GEOLOGICAL SURVEY, ALTAMONTE 
SPRINGS, FL. WATER RESOURCES DIV. 
Water Resources Data for Florida, Water Year 
1989, Volume 1B: Northeast Florida - Ground 
Water. 
W90-11234 71C 


GEOLOGICAL SURVEY, ANCHORAGE, AK. 
WATER RESOURCES DIV. 
Branch Flow Model of the Knik and Matanuska 
Rivers, Alaska. 
W90-10664 2E 


GEOLOGICAL SURVEY, ARVADA, CO. 
Prediction of Stream Volatilization Coefficients. 
W90-10772 5B 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Simulation of Flow in the Lower Calcasieu 
River Near Lake Charles, Louisiana. 
W90-10663 2E 


OR-12 


GEOLOGICAL SURVEY, BOISE, ID. WATER 
RESOURCES DIV. 
Hydrologic and Chemical Data from Selected 
Wells and Springs in Southern Elmore County, 
Including Mountain Home Air Force Base, 
Southwestern Idaho, Fall 1989. 
W90-11261 2F 


GEOLOGICAL SURVEY, BOSTON, MA. 
WATER RESOURCES DIV. 
Mass-Balance Nitrate Model for Predicting the 
Effects of Land Use of Ground-Water Quality in 
Municipal Wellhead Protection Areas. 
W90-11257 5B 


GEOLOGICAL SURVEY, BOW, NH. WATER 
RESOURCES DIV. 
Water Resources Data for New Hampshire and 
Vermont, Water Year 1988. 
W90-11233 71C 


GEOLOGICAL SURVEY, CHEYENNE, WY. 
Geochemical Processes Controlling Selenium in 
Ground Water After Mining, Powder River 
Basin, Wyoming, U.S.A. 

W90-11452 2K 


GEOLOGICAL SURVEY, CHEYENNE, WY. 
WATER RESOURCES DIV. 
Ground-Water Levels in Wyoming, 
Through September 1989. 
W90-11227 2F 


1980 


GEOLOGICAL SURVEY, COLUMBIA, SC. 
WATER RESOURCES DIV. 
Freshwater Supply Potential of the Atlantic In- 
tracoastal Waterway Near Myrtle Beach, South 
Carolina. 
W90-10618 4B 


Computation of Flow and Detection of the Salt- 
Front Location for the Atlantic Intracoastal Wa- 
terway (AIW) in the Vicinity of Myrtle Beach, 
South Carolina. 

W90-10659 2 


Rates of Microbial Metabolism in Deep Coastal 
Plain Aquifers. 
W90-11526 2F 


GEOLOGICAL SURVEY, DENVER, CO. 
Theoretical Considerations of the Partition 
Uptake of Nonionic Organic Compounds by Soil 
Organic Matter. 

W90-10894 5B 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Use of a Hydraulic Potentiomanometer to De- 
termine Ground-Water Gradients in a Wetland, 
Colorado. 
W90-10928 7B 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Relation Between Concealed Faults and Ground 
Water Quality in a Carbonate Aquifer System, 
Brunswick, Georgia, U.S.A. 
W90-11386 5B 


GEOLOGICAL SURVEY, HELENA, MT. 
WATER RESOURCES DIV. 
Water-Quality Data (October 1988 Through 
September 1989) and Statistical Summaries 
(March 1985 Through September 1989) for the 
Clark Fork and Selected Tributaries from Galen 
to Missoula, Montana. 
W90-11244 7C 


Streamflow Characteristics of Small Tributaries 
of Rock Creek, Milk River Basin, Montana, Base 
Period Water Years 1983-87. 

W90-11258 2E 


GEOLOGICAL SURVEY, HONOLULU, HI. 
WATER RESOURCES DIV. 
Water Resources Data for Hawaii and Other 
Pacific Areas, Water Year 1988, Volume 2. 
W90-11232 % 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
Evaluation of Streamflow-Gaging Methods for 
Application to a River with Flat Slope - James 
River, North Dakota/South Dakota. 
W90-10662 7B 


Appraisal of the Water Resources of the Skunk 
Creek Aquifer in Minnehaha County, South 
Dakota. 

W90-11246 2F 


Water Resources of Brookings and Kingsbury 
Counties, South Dakota. 
W90-11259 2E 


GEOLOGICAL SURVEY, IDAHO FALLS, ID. 
WATER RESOURCES DIV. 
Selected Quality Assurance Data for Water 
Samples Collected by the U.S. Geological 
Survey, Idaho National Engineering Laborato- 
ry, Idaho, 1980 to 1988. 
W90-11262 5A 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
Analysis of the Frequency Response of Water 
Levels in Wells to Earth Tides and Atmospheric 
Loading. 

W90-11373 2F 


GEOLOGICAL SURVEY, LANSING, MI. 
WATER RESOURCES DIV. 
Flow Model of Saginaw River Near Saginaw, 
Michigan. 
'W90-10658 2E 


GEOLOGICAL SURVEY, LAWRENCE, KS. 
WATER RESOURCES DIV. 
Hydrogeology and Ground-Water-Quality Con- 
ditions at the Geary County Landfill, Northeast 
Kansas, 1988. 
W90-11226 5B 


GEOLOGICAL SURVEY, LOUISVILLE, KY. 
WATER RESOURCES DIV. 
Flow Determination for Ohio River at Greenup 
Dam and Louisville, Kentucky. 
W90-10665 2E 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
Pore Pressure Response During Failure in Soils. 
W90-10532 2G 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Denitrification in Sediments from the Hyporheic 
Zone Adjacent to a Small Forested Stream. 
W90-10725 2K 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
WATER RESOURCES DIV. 
Low Flow During the 1988 Drought in Tennes- 


see. 
W90-11228 7C 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
WATER RESOURCES DIV. 
One-Dimensional Equations of Unsteady Open- 
Channel Flow. 
W90-10653 2E 


GEOLOGICAL SURVEY, OKLAHOMA CITY, 
OK. WATER RESOURCES DIV. 
Water Quality in Gaines Creek and the Gaines 
Creek Arm of Eufaula Lake, Oklahoma. 
W90-11245 2K 





GEOLOGICAL SURVEY, ORLANDO, FL. 
WATER RESOURCES DIV. 
One-Dimensional Flow Modeling of the St. 
Johns River at Jacksonville, Florida. 
W90-10657 2E 


GEOLOGICAL SURVEY, PORTLAND, OR. 
WATER RESOURCES DIV. 
Simulation of Debris Flows Using the HY- 
DRAUX Model. 
W90-10667 2E 


GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Ground-Water and Surface-Water Conditions in 
the Chicod Creek Basin, North Carolina, Before, 
During, and After Channel Modifications. 
W90-10617 4A 


Hydrogeology and Effects of Ground-Water 
Withdrawals in the Castle Hayne Aquifer in 
Coastal North Carolina. 

W90-10622 2F 


Preliminary Hydrogeologic Assessment of the 
Camp Lejeune Area, North Carolina. 
W90-10623 2F 
Distribution, Source, and Significance of Select- 
ed Organic Compounds in Water from the 
Castle Hayne Aquifer, Cherry Point, North 
Carolina. 

W90-10628 5B 


Aquifers in Cretaceous Rocks of the Central 
Coastal Plain of North Carolina. 
W90-11247 2F 


GEOLOGICAL SURVEY, RAPID CITY, SD. 
WATER RESOURCES DIV. 
Sources and Summaries of Water-Quality Infor- 
mation for the Rapid Creek Basin, Western 
South Dakota. 
Ww90-11242 71C 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Evolution and Operational Status of the Branch- 
Network Unsteady Flow Model. 
W90-10654 2E 


Flood of February 1989 in Kentucky. 
W90-11243 2E 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
Selenium Speciation Methods and Application 
to Soil Saturation Extracts from San Joaquin 
Valley, California. 

W90-10824 5A 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Seepage Study of the South Bend, Richfield, and 
Vermillion Canals, Sevier County, Utah. 
W90-11260 2F 


GEOLOGICAL SURVEY, TAMPA, FL. WATER 
RESOURCES DIV. 
Tide-Induced Circulation and Flushing Using 
Tide Gates in Residential Canals of Cape Coral, 
Florida. 
W90-10661 2L 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 
Hydrogeology of the Canal Creek Area, Aber- 
deen Proving Ground Maryland. 
Ww90-11224 2F 


Ground-Water Use in the Coastal Plain of Mary- 
land 1900-1980. 
W90-11240 6D 


GEOLOGICAL SURVEY, TUSCALOOSA, AL. 
WATER RESOURCES DIV. 
Application of the BRANCH Model to Deter- 
mine Flow in the Alabama River. 
W90-10655 2E 
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GORAKHPUR UNIV. (INDIA). DEPT. OF ZOOLOGY. 


Application of the BRANCH and LTM Models 
to the Coosa River, Alabama. 
W90-10656 2E 


GEOLOGICAL SURVEY, URBANA, IL. 
WATER RESOURCES DIV. 
Water-Resources Activities of the U.S. Geologi- 
cal Survey in Illinois, 1989. 
Ww90-11241 9C 


GEOLOGICAL SURVEY, WEST TRENTON, 
NJ. 
Application of the Stefan-Maxwell Equations to 
Determine Limitations of Fick’s Law When 
Modeling Organic Vapor Transport in Sand 
Columns. 
W90-11644 5B 


Monitor for Continuous Measurement of Tem- 
perature, pH and Conductance of Wet Precipita- 
tion: Preliminary Results from the Adirondack 
Mountains, New York. 

W90-11788 7B 


GEOLOGICAL SURVEY, WEST TRENTON, 
NJ. WATER RESOURCES DIV. 
Aquifer-Test Analysis of the Upper Aquifer of 
the Potomac-Raritan-Magothy Aquifer System, 
Union Beach Borough, Monmouth County, 
New Jersey. 
W90-11248 2F 


GEORGIA INST. OF TECH., ATLANTA. 
GRADUATE PLANNING PROGRAM. 
Wastewater Planning and Administration in 
Southeastern Coastal Jurisdictions. 
W90- 10647 5G 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CHEMICAL ENGINEERING. 
Discrete-Event Simulation in Wastewater Treat- 
ment. 
W90-11946 5D 


Water Purification by Radiation Induced Oxida- 
tion (Thesis Excerpts). 
W90-11947 5F 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF GEOPHYSICAL SCIENCES. 
Model Simulations of Rainout and Washout 
from a Warm Stratiform Cloud. 
W90-10556 2B 


GEORGIA TECH RESEARCH INST., 
ATLANTA. 
Dewatering Dissolved-Air-Flotation Skimmings 
Using Thermal Enhancement. 
W90-11008 5D 


GEORGIA UNIV., ATHENS. COLL. OF 
VETERINARY MEDICINE. 
Protozoan Sources of Spontaneous Coliform Oc- 
currence in Chlorinated Drinking Water. 
W90-11344 5B 


GEORGIA UNIV., ATHENS. INST. OF 
ECOLOGY. 
Sea Turtles of the King’s Bay Area and the 
Endangered Species Observer Program Associ- 
ated with Construction Dredging of the St. 
Mary’s Entrance Ship Channel. 
W90-10671 6G 


GEOSERVICES, INC., BOYNTON BEACH, FL. 
Functions and Applications of Geosynthetics in 
Dams. 

W90-11457 8G 


GEOTRANS, INC., BOULDER, CO. 
Coupled Three-Dimensional Ground-Water 
Flow and Lake-Stage Model of Northern Palm 
Beach County, Florida. 
W90-10616 2F 


GHENT RIJKSUNIVERSITEIT (BELGIUM). 
DEPT. OF SOIL PHYSICS. 
Subsurface Water Flow on a Slope in the 
Loamy Region of Belgium. 
W90-11431 2G 


GHENT RIJKSUNIVERSITEIT (BELGIUM). 

FACULTEIT LANDBOUWWETENSCHAPPEN. 
Simple Water-Balance Model for the Assessment 
of Livestock Performance in Botswana. 
W90-10528 3F 


GIESSEN UNIV. (GERMANY, F.R.). DEPT. OF 
GEOLOGY. 
Measurement and Simulation of Heat Transport 
in Rocks at a Site in the Rhenish Massif, FRG. 
W90-11391 2F 


GIESSEN UNIV. (GERMANY, F.R.). INST. 
FUER MIKROBIOLOGIE UND 
LANDESKULTUR. 

Effects of Afforestation on Run-off Characteris- 

tics. 

W90-10527 2A 


GKSS - FORSCHUNGSZENTRUM 
GEESTHACHT G.M.B.H., GEESTHACHT- 
TESPERHUDE (GERMANY, F.R.). 
Factor Analysis and Classification of Remotely 
Sensed Data for Monitoring Tidal Flats. 
W90-10682 7B 


GLASGOW UNIV. (SCOTLAND). DEPT. OF 
BOTANY. 
Strategy Analysis of Submerged Lake Macro- 
phyte Communities: An International Example. 
W90-11174 2H 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
ZOOPHYSIOLOGY. 
Metallothionein as an Indicator of Heavy-Metal 
Exposure in Two Subtropical Fish Species. 
W90-11551 5A 


GOETTINGEN UNIV. (GERMANY, F.R.). 
INST. FUER GEOLOGIE UND DYNAMIK 
DER LITHOSPHERE. 
Sources and Behavior of Pollutants in Several 
Catchments in the Western Harz Mountains, 
F.R.G. 
W90-10840 5B 


GOETTINGEN UNIV. (GERMANY, F.R.). 
SYSTEMATISCH-GEBOTANISCHES INST. 
UND NEUER BOTANISCHER GARTEN. 
Fundamentals of an Applied Ecosystem Re- 
search Project in the Wadden Sea of Schleswig- 
Holstein. 
W90-10696 6G 


GOLDER ASSOCIATES, INC., REDMOND, 
WA. 


Defining an Equivalent Porous Media for Frac- 
tured Rock Masses Using Discrete Fracture 
Models. 


W90-11366 2F 


GONZAGA UNIV., SPOKANE, WA. DEPT. OF 
CIVIL ENGINEERING. 
Consideration of Fluvial Hydraulics in Creating 
Wetlands. 
W90-10942 2H 


GORAKHPUR UNIV. (INDIA). DEPT. OF 
ZOOLOGY. 
Toxicity of Piperonyl Butoxide-Carbaryl Syner- 
gism on the Snail. 
W90-11705 5C 
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GOVIND BALLABH PANT UNIV. OF AGRICULTURE AND TECHNOLOGY, PANTNAGAR 


GOVIND BALLABH PANT UNIV. OF 
AGRICULTURE AND TECHNOLOGY, 
PANTNAGAR (INDIA). 
Pressure Fluctuations on Gates. 
W90-11755 


GRANADA UNIV. (SPAIN). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Determination of Uranium in Natural Waters by 
Solid Phase Spectrometry. 
W90-11747 5A 


GRANADA UNIV, (SPAIN). DEPT. OF 
MICROBIOLOGY. 
Studies on Antibacterial Activity of Waste 
Waters from Olive Oil Mills (Alpechin): Inhibi- 
tory Activity of Phenolic and Fatty Acids. 
W90-10552 5D 


GREAT LAKES FORESTRY RESEARCH 
CENTRE, SAULT SAINTE MARIE 
(ONTARIO). 

Probe for Measuring Depth to Water Surface in 


Wells. 
W90-10531 7B 


GREATER VANCOUVER REGIONAL 
DISTRICT (BRITISH COLUMBIA). 
Use of ORP for Monitoring and Control of 
Aerobic Sludge Digestion. 
W90-10762 5D 


GREENHORNE AND O’MARA, INC., 
AURORA, CO. WATER RESOURCES DEPT. 
Two Urban Stream Reconstruction and Wetland 
Restoration/Creation Projects in Aurora, Colo- 
rado. 
W90-10945 6G 


GRIFFITH UNIV., NATHAN (AUSTRALIA). 
SCHOOL OF AUSTRALIAN 
ENVIRONMENTAL STUDIES. 

Research Progress on Soil Erosion Processes 


and a Basis for Soil Conservation Practices. 
W90-11312 


Progress in Research on Soil Erosion Processes 


and a Basis for Soil Conservation Practices. 
W90-11396 


GRUNDFOS STAINLESS STEELER INST., 
CLOVIS, CA. 
Making Low-Yield Wells Work for Your Cus- 
tomer. 
W90-11605 8A 


GSI ENVIRONMENTAL, HUNTINGTON 
BEACH, CA, 
Landfill Liner Quality. 
W90-11453 SE 
GUELPH UNIV. (ONTARIO). 
Application of Rock-Fracture Models and Field- 
Saturated Hydraulic Conductivity Measure- 
ments to an Image Analysis Study of Fractures 
in a Glacial Till Unit of Southern Alberta. 
W90-11372 2F 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ENVIRONMENTAL BIOLOGY. 
Pseudomonas Fluorescens Survival and Plasmid 
RP4 Transfer in Agricultural Water. 
W90-11999 5B 


GUELPH UNIV, (ONTARIO). DEPT. OF 
LAND RESOURCE SCIENCE. 
Measurement of Soil Water Content During 
Three-Dimensional Axial-Symmetric Water 
Flow. 
W90-11559 2G 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Chemical and Biological Cc:relates of Metal 
Levels in Crustacean Zooplankton from Canadi- 
an Shield Lakes: A Multivariate Analysis. 
W90- 10864 5B 
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Seasonal Patterns in Metal Levels of the Net 
Plankton of Three Canadian Shield Lakes. 
W90-10865 5B 


Net Cadmium Flux in Hyalella azteca (Crusta- 
cea: Amphidpoda) Populations from Five Cen- 
tral Ontario Lakes. 

W90-10866 5B 


Seasonal Changes in Whole Brain Amine Levels 
of White Sucker Exposed to Elevated Levels of 
Copper and Zinc. 

W90-11607 5A 


Control of Cadmium Levels in Holopedium gib- 
berum (Crustacea, Cladocera) in Canadian 
Shield Lakes. 

W90-11921 5B 


GUELPH UNIV. (ONTARIO). SCHOOL OF 
ENGINEERING. 
Nomographs and Software for Field and Bank 
Erosion. 
W90-11153 2J 


Hydraulics of Sediment-Laden Sheetflow and 
the Influence of Simulated Rainfall. 
W90-11432 2J 


GULF COAST RESEARCH LAB., OCEAN 
SPRINGS, MS. 
Carcinogenic Effects of Some Polycyclic Aro- 
matic Hydrocarbons on the Japanese Medaka 
and Guppy in Waterborne Exposures. 
W90-11964 5c 


GUNMA UNIV., MAEBASHI (JAPAN). DEPT. 

OF CIVIL ENGINEERING. 
Three-Dimensional Turbulent 
Straight Open Channel Flows. 
W90-11472 8B 


Structure in 


GUTIERREZ, SMOUSE, WILMUT AND 
ASSOCIATES, DALLAS, TX. 
Insights into I/I Investigations. 
W90-11508 


HACKENSACK MEADOWLANDS 
DEVELOPMENT COMMISSION, 
LYNDHURST, NJ. LAB. OPERATIONS AND 
RESEARCH. 
Trends in the Water Quality of an Urban Estu- 
ary: Hackensack Meadowlands, New Jersey. 
W90-10592 5G 


HAIFA UNIV. (ISRAEL). DEPT. OF 
BIOLOGY. 
Nonionic Detergents as Tracers of Ground 
Water Pollution Caused by Municipal Sewage. 
W90-10751 5B 


HALFF (ALBERT H.) ASSOCIATES, INC., 
DALLAS, TX. 

Closing the Floodgates. 

W90-11454 4A 


HAMBURG UNIV. (GERMANY, F.R.). INST. 
FUER BIOCHEMIE UND 
LEBENSMITTELSCHEMIE. 
Seasonal Variations and Sex Related Differences 
of Organochlorines in Whelks (Buccinum unda- 
tum) from the German Bight. 
W90-10547 5B 


HANOVER TOWNSHIP HEALTH DEPT., 
WHIPPANY, NJ. 
Natural Bathing Beaches: Sanitary Survey Ad- 
dresses Public Health Concerns. 
W90-11948 5G 


HARBOR BRANCH OCEANOGRAPHIC 
INSTITUTION, INC., FORT PIERCE, FL. 
Investigation of the Heat Energy Budget of a 
Coastal Bay. 
W90-10679 2L 


HARMS (JOHN E.), JR. AND ASSOCIATES, 
INC., PASADENA, MD. 
Coastal Wetlands Regulation in Maryland: A 
Program Evaluation. 
W90-10641 6E 


HARRIS-GALVESTON COASTAL 
SUBSIDENCE DISTRICT, FRIENDSWOOD, 
TX. 

Progress in Controlling Subsidence Through Ef- 

fective Groundwater Management. 

W90-10637 4B 


HARRISBURG, INC., HOUSTON, TX. 
Mechanical Seals: Problems and Solutions. 
W90-11606 8C 


HASKONING B.V., NIJMEGEN 
(NETHERLANDS). 

Wind Pumping: A Handbook. 

W90-11279 8C 


HAVENS AND EMERSON, INC., BOSTON, 
MA. 

Vortex Solids Separator. 

W90-11776 


HAWAII INST. OF MARINE BIOLOGY, 
HONOLULU. 
Estimation of Whole Pond Respiration Rate. 
W90-11533 2H 


HAWAII UNIV., HONOLULU. DEPT. OF 
AGRICULTURAL BIOCHEMISTRY. 
Soil and Water Contamination at Pesticide 
Mixing and Loading Sites on Oahu, Hawaii. 
W90-10892 5B 


HEBREW UNIV. OF JERUSALEM, 
REHOVOTH (ISRAEL). FACULTY OF 
AGRICULTURE. 
Involvement of Fungi and Bacteria in Enhanced 
and Nonenhanced Biodegradation of Carbenda- 
zim and Other Benzimidazole Compounds in 
Soil. 
W90-11156 5B 


HEIDELBERG COLL., TIFFIN, OH. WATER 
QUALITY LAB. 
Measures of Flow Variability and a New Flow- 
based Classification of Great Lakes Tributaries. 
W90-11560 2E 


HEIDELBERG UNIV. (GERMANY, F.R.). 
DEPT. OF ZOOLOGY 1. 
Hepatic Steatosis ir Zebra Fish (Brachydanio 
rerio) Induced by Long-Term Exposure to 
Gamma-Hexachlorocyclohexane. 
W90-11162 5c 


HEINRICH-HERTZ-INST. FUER 
ATMOSPHAEREN-FORSCHUNG UND 
GEOMAGNETISMUS, BERLIN (GERMAN 
D.R.). 

Na/Cl Ratio in Rainwater and the Seasalt Chlo- 

ride Cycle. 

W90-11966 2K 


HESS (R.K.R.) ASSOCIATES, STROUDSBURG, 
PA. 


Computer Watersheds. 
W90-11455 7C 


HIDROGRADNJA CO., SARAJEVO 
(YUGOSLAVIA). 
Underground Works at the Bekhme Scheme. 
W90-11456 8A 





HIROSHIMA UNIV. (JAPAN). FACULTY OF 
APPLIED BIOLOGICAL SCIENCE. 
Responses of Relative Growth Rate, Water Re- 
lations and Solute Accumulation to Increasing 
Water Deficits in Maize. 
W90-11600 3F 


HIROSHIMA UNIV. (JAPAN). SCHOOL OF 
MEDICINE. 
Toxicity of Fenitrothion Degradation Products 
to Medaka (Oryzias latipes). 
W90- 10875 5C 


HOBART AND WILLIAM SMITH 
COLLEGES, GENEVA, NY. DEPT. OF 
CHEMISTRY. 

Ion-Content of Streams in the Cold R and 

Chubb R Watersheds; 1983-5. 

W90-11608 5B 


HONG KONG ENVIRONMENTAL 
PROTECTION DEPT. 
Assessing the Effectiveness of Depuration of 
Polluted Clams and Mussels Using the Microtox 
Bioassay. 
W90-10888 5G 


HONG KONG UNIV. DEPT. OF CIVIL AND 
STRUCTURAL ENGINEERING. 
Treatment of Brewery Effluent by UASB Proc- 


ess. 
W90-10761 5D 


HORSEHEAD RESOURCE DEVELOPMENT 

CO., INC., ST. SIMONS ISLAND, GA. 
Remediation of Metals-Contaminated Site near a 
Smelter Using Sludge/Fly Ash Amendments. 
W90-10973 5G 


HULL UNIV. (ENGLAND). DEPT. OF 
APPLIED BIOLOGY. 
Fish-farm Effluents in Rivers: I. Effects on Bac- 
terial Populations and Alkaline Phosphatase Ac- 
tivity. 
W90-11681 5C 


Fish-farm Effluents in Rivers: II. Effects on In- 
organic Nutrients, Algae and the Macrophyte 
Ranunculus penicillatus. 

W90-11682 5C 


HUMBOLDT-UNIV. ZU BERLIN (GERMAN 
D.R.). SEKTION BIOLOGIE. 
Response of Phytoplankton to Copper Treat- 
ment with Reference to Species Sensitivity. 
W90-11703 5C 


HUNTER/ESE, INC., GAINESVILLE, FL. 
Vernal Pool Wetlands: Wildlife Habitat Values, 
Acidification, and a Need for Management. 
W90-10955 2H 


HURDZAN DESIGN GROUP, COLUMBUS, 
OH. 
Wetland Preservation - Par for the Course. 
W90-10944 4c 


HYDRATEC, PARIS (FRANCE). 
Improving Environmental Quality in Lez- 
Etangs Palavasiens-Plage Littoral Region (Con- 
ditions d’Amelioration de la Qualite du Milieu 
Lez-Estangs Palauasiens-Plage Littorale). 
W90-11738 5G 


HYDRAULIC ENGINEERING RESEARCH 
INST., BUCHAREST (ROMANIA). 
Damping of Flow and Pressure Oscillations in 
Water Hammer Analysis. 
W90-11470 8B 


HYDROLOGIC ENGINEERING CENTER, 
DAVIS, CA. 
Effects of Data Errors on Computed Steady- 
Flow Profiles. 
W90-10787 7C 


ORGANIZATIONAL INDEX 


INDIANA UNIV. AT BLOOMINGTON. DEPT. OF BIOLOGY. 


Integrated Software Package for Flood Damage 
Analysis. 
W90-11077 71C 


HYDROMETEROLOGICAL EXPERIMENT 
STATION OF POYANG LAKE, XINGZI 
(CHINA). 
Water Temperature in Poyang Lake. 
W90-10707 


HYDROQUAL, INC., MAHWAH, NJ. 
Model for Anionic Surfactant Sorption. 
W90-11718 


IBADAN UNIV. (NIGERIA). DEPT. OF 
CHEMISTRY. 
Sedimentary Trace Metals in Lakes in Ibadan, 
Nigeria. 
W90-10838 2H 


IBADAN UNIV. (NIGERIA). DEPT. OF 
PREVENTIVE AND SOCIAL MEDICINE. 
Effect of Sewage and Sewage Effluents as 
Drinking Water Sources for Point-of-Lay Chick- 
ens. 
W90-11591 5D 


IDAHO NATIONAL ENGINEERING LAB., 
IDAHO FALLS. 
Evaluation of Noncyanide Metal Strippers. 
W90-11030 


McClellan Air Force Base Plating Shop Rinse 
Waste Recycle: System. 
W90-11340 5D 


Annular Centrifugal Contactors as Rapid Oil- 
Water Separation Devices. 
W90-11342 5G 


IDAHO UNIV., MOSCOW. 
Frost Distribution and Occurrence on a Range- 
land Watershed in Southwest Idaho. 
W90-11988 2C 


IDAHO UNIV., MOSCOW. COLL. OF 
FORESTRY, WILDLIFE AND RANGE 
SCIENCES. 
Toxicity Evaluation of CTMP Effluent Biotreat- 
ed by a Pilot-scale Carrousel Oxidation Ditch 
System. 
W90-11048 5D 


IDAHO UNIV., MOSCOW. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Interruptible Water Markets in the Pacific 
Northwest. 
W90-10704 6C 


IDAHO UNIV., MOSCOW. DEPT. OF 
WILDLAND RECREATION MANAGEMENT. 
Comprehensive Evaluation of Information/Edu- 
cation Programs to Reduce Recreation Impacts 
on the Lower Salmon River. 
W90-11804 6B 


IDAHO UNIV., MOSCOW. WATER 
RESOURCES RESEARCH INST. 
Fiscal Year 1988 Program Report (Idaho Water 
Resources Research Institute). 
W90-11238 9D 


ILLINOIS STATE GEOLOGICAL SURVEY 
DIV., CHAMPAIGN. 
Geochemical Interactions of Hazardous Wastes 
with Geological Formations in Deep-Well Sys- 
tems. 
W90-11281 5B 


ILLINOIS STATE UNIV., NORMAL. DEPT. 
OF BIOLOGICAL SCIENCES. 
Thermal Ecology of Naegleria fowleri from a 
Power Plant Cooling Reservoir. 
W90-11911 5B 


ILLINOIS STATE WATER SURVEY DIV., 
PEORIA. WATER QUALITY SECTION. 
Literature Review on Duckweed Toxicity Test- 
ing. 
W90-10780 5A 


Use of Phytotoxicity Tests (Common Duck- 
weed, Cabbage, and Millet) for Determining Ef- 
fluent Toxicity. 

W90-11164 5A 


Characterization of Phytotoxicity of Metal En- 
graving Effluent Samples. 
W90-11165 5C 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF ATMOSPHERIC SCIENCES. 
Numerical Model for the Equilibrium Shape of 
Electrified Raindrops. 
W90-11810 2B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 

INST. FOR ENVIRONMENTAL STUDIES. 
Absorption and Retention of Aluminum from 
Drinking Water: 1. Effect of Citric and Ascorbic 
Acids on Aluminum Tissue Levels in Rabbits. 
W90-10555 5B 


Refining the Degree of Hazard Ranking Meth- 
odology for Illinois Industrial Waste Streams. 
W90-11280 5C 


ILLINOIS UNIV., URBANA. 
Sorption of Nonpolar Organics by Soils and 
Sediments. 
W90-10895 5B 


ILLINOIS UNIV., URBANA. DEPT. OF 
FORESTRY. 
Spodosol Variability and Assessment of Re- 
sponse to Acidic Deposition. 
W90-10833 5B 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
Expert Systems for the Interpretation of River 
Quality Data. 
W90-10543 5G 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
PUBLIC HEALTH ENGINEERING LAB. 

Study of the Effects of Methanol in Start-Up of 

UASB Reactors. 

W90-11590 5D 


INDIAN INST. OF SCIENCE, BANGALORE. 
DEPT. OF CIVIL ENGINEERING. 
Improved Inverted V-Notch or Chimney Weir. 
W90-11494 7B 


INDIAN INST. OF TECH., KANPUR. DEPT. 
OF CIVIL ENGINEERING. 
Removal of Color from Distillery Wastewater. 
W90-11052 5D 


INDIANA STATE UNIV., TERRE HAUTE. 
DEPT. OF HEALTH. 
Vermial and Microbial Management of Biologi- 
cal Sludges Under Dynamic Conditions of Tem- 
perature and Seasonal Changes. 
W90-11595 SE 


INDIANA UNIV. AT BLOOMINGTON. DEPT. 
OF BIOLOGY. 
Checklist for Describing and Documenting 
Diatom and Chrysophyte Calibration Data Sets 
and Equations for Inferring Water Chemistry. 
W90-10797 7B 





INDUSTRIAL TOXICOLOGY RESEARCH 
CENTRE, LUCKNOW (INDIA). 
Carbohydrate Metabolism Changes in Fish Fin- 
gerlings and Yearlings Exposed to Linear Alkyl 
Benzene Sulphonate. 
W90-11867 5C 


INDUSTRIAL TOXICOLOGY RESEARCH 
CENTRE, LUCKNOW (INDIA). PREVENTIVE 
TOXICOLOGY DIV. 
Acute Toxicity and Toxic Interaction of Chro- 
mium and Nickel to Common Guppy Poecilia 
reticulata (Peters). 
W90-10882 sc 


INFILCO DEGREMONT, INC., RICHMOND, 
VA, 
Use of High-Rate Combined Reactor/Clarifier/ 
Thickener for the Treatment of Industrial 
Wastewaters. 
W90-11020 5E 


INFORM, INC., NEW YORK. 
Hudson River Pollution: Comparing Point and 
Nonpoint Source Emissions of Hazardous 
Chemicals. 
W90-10613 5B 


INRS-EAU, SAINTE-FOY (QUEBEC). 
Oil Spill Clean-Up System Using Hot Water. 
W90-11546 5G 


INSTITUT AGRONOMIQUE ET 
VETERINAIRE HASSAN II, RABAT 
(MOROCCO). 
Small-Scale Irrigation Systems in Morocco: 
Present Status and Some Research Issues. 
W90-11297 3F 


INSTITUT AGRONOMIQUE ET 

VETERINAIRE HASSAN II, RABAT 

(MOROCCO). DEPT. OF SOIL SCIENCE. 
Nitrogen Mineralization in Semiarid Soils of 
Morocco: Rate Constant Variation with Depth. 
W90-11567 2K 


INSTITUT ARMAND-FRAPPIER, LAVAL 
(QUEBEC). CENTRE DE RECHERCHE EN 
MICROBIOLOGIE APPLIQUEE. 
Nitrification of Swine Waste. 
W90-11189 


INSTITUT DE BIOGEOCHIMIE MARINE, 
MONTROUGE (FRANCE). 
Distribution of Arsenite and Total Dissolved 
Arsenic in Major French Estuaries: Dependence 
on Biogeochemical Processes and Anthropogen- 
ic Inputs. 
W90-10806 5B 


INSTITUT FRANCAIS DE RECHERCHE 
POUR L’EXPLOITATION DE LA MER, 
BREST. 
Modelling Ulva Coastal Mass Blooms with Ap- 
plications (La Modelisation des Marees Vertes’ 
Li Horales et ses Applications). 
W90-11732 SC 


Eutrophication Modelling in the Vilaine Bay. 
An Application to the Anoxia Events (Modelisa- 
tion de l’Eutrophisation de la Baise Vilaine et 
des Phenomenes d’Anoxie Associes). 

W90-11733 2L 


Modelling Dissolved and Particulate Contami- 
nants Transport in the Morlaix Estuary. Appli- 
cation to Enteric Bacteria Discharge (Modelisa- 
tion du Transpor Dissous et Particulaire dans 
l’Estuaire de Morlaix. Application au Devenir 
des Bacteries Enteriques). 

W90-11737 5B 
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ORGANIZATIONAL INDEX 
INDUSTRIAL TOXICOLOGY RESEARCH CENTRE, LUCKNOW (INDIA). 


INSTITUT FRANCAIS DE RECHERCHE 
POUR L’EXPLOITATION DE LA MER, 
BREST. DEPT. ENVIRONNEMENT 
LITTORAL. 
Fate of Natural and Anthropogenic Dissolved 
Organic Carbon in the Macrotidal Elorn Estuary 
(France). 
W90-10805 5B 


INSTITUT FRANCAIS DE RECHERCHE 
POUR L’EXPLOITATION DE LA MER, LA 
SEYNE-SUR-MER. SERVICE ENVIRONMENT 
MEDITERRANEAN. 
Effect of Maximum Turbidity Zone on the Vari- 
ations of Dissolved Oxygen Concentration: Ex- 
ample of the Estuary of the Loire (Influence du 
Bouchon Vaseux sur la Variations des Concen- 
trations en Oxygen Dissous Cas de l’Estuaire de 
la Loire). 
W90-11735 2L 


INSTITUT FRANCAIS DU PETROLE, RUEIL- 
MALMAISON. 
Hydraulic Fracturing During Basin Scale Fluid 
Migration: An Integraved Approach. 
W90-11388 2F 


INSTITUT FUER VOGELFORSCHUNG, 
WILHELMSHAVEN (GERMANY, F.R.). 
Seabirds as Monitor Organisms of Contaminants 
Along the German North Sea Coast. 
W90-10688 SA 


INSTITUT JOZEF STEFAN, LJUBLJANA 
(YUGOSLAVIA). 
Natural Radioactivity of Fresh Waters in Slove- 
nia, Yugoslavia. 
W90-11877 2K 


INSTITUT NATIONAL AGRONOMIQUE 

PARIS-GRIGNON (FRANCE). LAB. DE 

GEOBOTANIQUE. 
Sequence of Plant Communities as Bioindicators 
of Increasing Eutrophication in Weakly Minera- 
lised Streams in the Sandstone Hills of the 
Northern Vosges (Une Sequence de Groupe- 
ments Vegeteaux Bio-indicateurs d’Eutrophisa- 
tion Croissante des Cours d’Eau Faiblement min- 
eralises des Basses Vosges Greseuses du Nord). 
W90-11190 3c 


INSTITUT NATIONAL DE 
L’ENSEIGNEMENT SUPERIEUR DE GENIE 
CIVIL, TIZI-OUZOU (ALGERIA). 
Jump Flowmeter in a Channel of Triangular 
Cross-Section without Weir (Debitmetre a Res- 
saut en Canal de Section Triangulaire sans 
Seuil). 
W90-11754 2E 


INSTITUT NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, SAINTE-FOY (QUEBEC). 
Probabilistic Approach for the Groundwater 
Vulnerability to Contamination by Pesticides: 
The VULPEST Model. 
W90-11696 5B 


INSTITUT NATIONAL DE LA SANTE ET DE 
LA RECHERCHE MEDICALE, VILLENEUVE 
D’ASCQ (FRANCE). MICROBE 
ECOTOXICOLOGY UNIT 146. 
Studies on Interactions Between Components of 
Electroplating Industry Wastes: Influence of 
Nickel and Calcium on Interactions Between 
Cadmium, Copper, Chromium and Zinc. 
W90-10860 5B 


Studies on Synergistic Toxic Effects of Copper 
and Dithiocarbamate Pesticides with the Ciliate 
Protozoan Colpidium campylum (Stokes). 
W90-11161 


INSTITUTE FOR SOIL FERTILITY, HAREN 
(NETHERLANDS). 
Pyrite Accumulation in Salt Marshes in the East- 
ern Scheldt, Southwest Netherlands. 
W90-10566 2L 


INSTITUTE OF BIOLOGY OF THE 

SOUTHERN SEAS, SEVASTOPOL (USSR). 
Autotrophic Plankton Components in the East- 
ern Part of the Mediterranean Sea (in Russian). 
W90-10749 2L 


Problems of the Radiocarbon Method Applica- 
tion for Estimating the Primary Production of 
Oligotrophic Waters (in Russian). 

W90-10750 7B 


INSTITUTE OF ENVIRONMENTAL HEALTH 
AND ENGINEERING, BEIJING (CHINA). 
ANALYTICAL CHEMISTRY SECTION. 
Investigation on the Concentration Efficiencies 
of Some Macroreticular and Ambersorb Resins 
Using Radio-Labelled Organic Contaminants 
Commonly Encountered in Water. 
W90-11744 5A 


INSTITUTE OF GAS TECHNOLOGY, 
CHICAGO, IL. 
Bioremediation of Former Manufactured Gas 
Plant Sites. 
W90-10970 5G 


INSTITUTE OF MARINE ENVIRONMENTAL 
PROTECTION, DALIAN (CHINA). 
Separation and Determination of Polycyclic Ar- 
omatic Hydrocarbons in Marine Sediments. 
W90-10711 SA 


INSTITUTE OF PHILIPPINE CULTURE, 
QUEZON CITY. 
Evaluation of NIA’s Participatory Communal 
Program. 
W90-11293 3F 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
EDINBURGH (SCOTLAND). 
Measurements of Cloud Water Deposition on 
Vegetation Using a Lysimeter and a Flux Gradi- 
ent Technique. 
W90-11968 2B 


INSTITUTO DE INVESTIGACIONES DEL 
TRANSPORTE, HAVANA (CUBA). UNIDAD 
DE PROTECCION AMBIENTAL. 

Heavy Metals in Sediments Around a Sewage 

Outfall at Havana, Cuba. 

W90-11764 5B 


INSTITUTO DE QUIMICA BIO-ORGANICA, 
BARCELONA (SPAIN). DEPT. OF 
ENVIRONMENTAL CHEMISTRY. 
Broad Spectrum Analysis of Ionic and Non- 
ionic Organic Contaminants in Urban 
Wastewaters and Coastal Receiving Aquatic 
Systems. 
W90-11626 5A 


Determination of Organophosphorus Com- 
pounds in Mediterranean Coastal Waters and 
Biota Samples Using Gas Chromatography with 
Nitrogen-Phosphorus and Chemical Ionization 
Mass Spectrometric Detection. 

W90-11708 5A 


Assessment of Organic Source Contributions in 
Coastal Waters by Principal Component and 
Factor Analysis of the Dissolved and Particulate 
Hydrocarbon and Fatty Acid Contents. 

Wwo90-11711 1C 


INSTITUTO GEOLOGICO Y MINERO DE 
ESPANA, MADRID (SPAIN). 
Comparative Study about Cd, Cr, Fe and Mn 
Determination in Natural and Wastewater by 
AA and DCP Techniques. 
W90-11614 5A 





INSTITUTO NACIONAL DE INVESTIGACION 
Y DESARROLLO PESQUERO, MAR DEL 
PLATA (ARGENTINA). 

Predictors of Relative Fish Biomass in Lakes 

and Reservoirs of Argentina. 

W90-10719 2H 


INSTITUTO POLITECNICO NACIONAL, 
MEXICO CITY. DEPT. DE FARMACOLOGIA 
Y TOXICOLGIA. 
Oxidation States of Arsenic in Well-Water from 
a Chronic Arsenicism Area of Northern Mexico. 
W90-10778 2K 


INTERNATIONAL CENTRE FOR 
INTEGRATED MOUNTAIN DEVELOPMENT, 
KATHMANDU (NEPAL). 
Institutional Innovations in Irrigation Manage- 
ment: A Case Study From Northern Pakistan. 
W90-11292 3F 


INTERNATIONAL FERTILIZER 
DEVELOPMENT CENTER, MUSCLE 
SHOALS, AL. 

Fate of Urea-N in Floodwater: I. Relation with 

Total N Loss. 

W90-11630 5B 


Fate of Urea-N in Floodwater: II. Influence on 
N Use Efficiency and Grain Yield Response of 


Rice. 
W90-11631 5B 


INTERNATIONAL LAB. OF MARINE 
RADIOACTIVITY, MONACO-VILLE 
(MONACO). 
Critical Review of Selected Heavy Metal and 
Chlorinated Hydrocarbon Concentrations in the 
Marine Environment. 
W90-10699 5B 


INTERNATIONAL ORGANIZATION FOR 
STANDARDIZATION, LEVERKUSEN 
(GERMANY, F.R.). BERATUNGSBURO FUER 
WASSERANALYSEN. 
International Standardization in Water Quality. 
W90-11813 5G 


INTERNATIONAL REFERENCE CENTRE 
FOR COMMUNITY WATER SUPPLY AND 
SANITATION, THE HAGUE 
(NETHERLANDS). 

Slow Sand Filtration: Design, Operation, and 

Maintenance. 

W90-11503 SF 


INTERNATIONAL TECHNOLOGY CORP., 
KNOXVILLE, TN. 

Radio Tagging of Sea Turtles. 

W90- 10675 7B 


IOWA INST. OF HYDRAULIC RESEARCH, 
IOWA CITY. 
POLDER Computation Code, for the Simula- 
tion of the Dispersion of a Pollutant in a River 
(Modelisation de la Dispersion d’une Pollution 
en Riviere: le Programme POLDER). 
W90-11729 5B 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
AND CONSTRUCTION ENGINEERING. 
Characterization and Extraction of Metals from 
Waste Residues. 
W90-11028 5B 


Treatment of Pork Processing Wastewater in a 
Covered Anaerobic Lagoon with Gas Recov- 


ery. 
W90-11055 5D 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 
Explicit Monte Carlo Simulation Head Moment 
Estimates for Stochastic Confined Groundwater 
Flow. 
W90-11643 2F 


ORGANIZATIONAL INDEX 


KATHOLIEKE UNIV. NIJMEGEN (NETHERLANDS). DEPT. OF ANIMAL PHYSIOLOGY. 


IRRIGATION DESIGN ORGANIZATION, 
ROORKEE (INDIA). 
Repair of Runner Chamber Liners at Chilla 
Power Station in India. 
W90-11541 8C 


IRRIGATION DESIGN ORGANIZATION, 
ROORKEE (INDIA). DAM DESIGN UNIT. 
Design and Progress of the Lakhwar-Vyasi 
Project. 
W90-11543 8A 


ISTITUTO DI RICERCA SULLE ACQUE, 
BRUGHERIO (ITALY). 
Seasonal Trends of Copper Sedimentation in 
Lake Orta (Italy). 
W90-10837 5B 
ISTITUTO ITALIANO DI IDROBIOLOGIA, 
PALLANZA (ITALY). 
Spatial Distribution Patterns of Metals in the 
Surface Sediments of Lake Orta (Italy). 
W90-10841 5B 
pH-Related Variations in Trace Metal Concen- 
trations in Lake Orta (Italy). 
W90-10852 5B 


J.L.B. SMITH INST. OF ICHTHYOLOGY, 
GRAHAMSTOWN (SOUTH AFRICA). 
Some Biological Implications of Reduced Fresh 
Water Inflow into Eastern Cape Estuaries: A 
Preliminary Assessment. 
W90-10698 2L 


JAMES (T.L.) AND CO., KENNER, LA. 
Hydraulic Cutterhead Pipeline Dredging. 
W90-10673 


JOENSUU UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Bioavailability of Benzo(a)pyrene and Dehy- 
droabietic Acid from a Few Lake Waters Con- 
taining Varying Dissolved Organic Carbon Con- 
centrations to Daphnia magna. 
W90-11836 5B 


JOHNS HOPKINS UNIV., SHADY SIDE, MD. 
AQUATIC ECOLOGY SECTION. 
Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: I. Comparative Toxicity to Fresh- 
water Aquatic Organisms. 
W90-11849 5C 


Acute Toxicity of a Complex Mixture of Syn- 
thetic Hexachloroethane (HC) Smoke Combus- 
tion Products: II. Determination of Component 
Toxicity. 

W90-11850 5C 


JORDAN (EDWARD C.) CO., INC., 
PORTLAND, ME. 
Field 05B, 02F, 07A06Investigative Approach 
for a Contaminated Bedrock Aquifer in New 
England, USA. 
W90-11387 5B 


JORDAN UNIV., AMMAN. DEPT. OF SOILS 
AND IRRIGATION. 
Thermodynamic Chemical Equilibria of Cadmi- 
um and Lead in the Aquatic System of the King 
Talal Reservoir (Jordan). 
W90-11745 5E 


JOY MFG. CO., LOS ANGELES, CA. 
Joy/Niro Spray Dryer Acid Gas Removal 
System for Hazardous Waste and Sewage 
Sludge Incineration. 
W90-11122 5E 


JOZSEF ATTILA UNIV., SZEGED 
(HUNGARY). DEPT. OF BIOCHEMISTRY. 
Effect of Sublethal Concentrations of Phenol on 
Some Enzyme Activities and Blood Sugar Level 
of Carp (Cyprinus Carpio L). 
W90-11210 5C 


JOZSEF ATTILA UNIV., SZEGED 
(HUNGARY). DEPT. OF ZOOLOGY. 
Detection of Phenol-Induced Subcellular Alter- 
ation by Electron Microscopy in the Liver and 
Pancreas of Carp. 
W90-11211 5A 


JUNE LAKE PUBLIC UTILITY DISTRICT, 
CA. 
New Level Control Assists Small Lift Stations. 
W90-11510 


KAGOSHIMA UNIV. (JAPAN). DEPT. OF 
APPLIED CHEMISTRY. 
Arsenic Metabolism in a Freshwater Food 
Chain. 
W90-10546 5B 


KANAGAWA UNIV. (JAPAN). DEPT. OF 
MECHANICAL ENGINEERING. 
Analysis of Scale Effects on Performance Char- 
acteristics of Hydraulic Turbines. Part 1: Scale 
Formulae of Hydraulic Performance and Loss 
Distribution Coefficients in Model Francis Tur- 
bines and Pump-Turbines. 
W90-11951 8C 


KANSAS UNIV., LAWRENCE. 
Utility of Surface-Floating Chironomidae Pupal 
Exuviae in Assessing the Impact of PCBs on 
Two Stream Communities. 
W90-11078 SA 


KANSAS UNIV., LAWRENCE. DEPT. OF 
CIVIL ENGINEERING. 
Anaerobic Trickling Filters: A New Treatment 
Potential. 
W90-10992 5D 


KANSAS UNIV. MEDICAL CENTER, KANSAS 
CITY. DEPT. OF PREVENTIVE MEDICINE. 
Health Problems in Galena, Kansas: A Heavy 
Metal Mining Superfund Site. 
W90-10747 5C 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 
FUER HYDROLOGIE UND 
WASSERWIRTSCHAFT. 
Ecohydrological Framework for Water Yield 
Changes of Forested Catchments Due to Forest 
Decline and Soil Acidification. 
W90-11641 5C 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 
FUER HYDROMECHANIK. 
Self-Excited Vibrations of Vertical-Lift Gates. 
W90-11980 8C 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 

FUER SIEDLUNGSWASSERWIRTSCHAFT. 
Development of a Method for the Detection of 
Heavy Metals Discharges into the Sewer System 
(Methodenentwicklung zum Einfachen Nach- 
weis Schwermetallhaltiger Einleitungen ins Of- 
fentliche Kanalnetz Mittels Sielhautuntersuchun- 
gen). 
W90-11348 5A 


KARNATAK UNIV., DHARWAD (INDIA). 
DEPT. OF MARINE BIOLOGY. 
influence of Humic Acid on the Toxicity of 
Copper, Cadmium and Lead to the Unicellular 
Alga, Synechosystis aquatilis. 
W90-10883 5C 


KATHOLIEKE UNIV. NIJMEGEN 
(NETHERLANDS). DEPT. OF ANIMAL 
PHYSIOLOGY. 
Involvement of Cortisol and Metallothionein- 
like Proteins in the Physiological Responses of 
Tilapia (Oreochromis mossambicus) to Sublethal 
Cadmium Stress. 
W90-10736 SC 





ORGANIZATIONAL INDEX 


KATHOLIEKE UNIV. NIJMEGEN (NETHERLANDS). DEPT. OF MICROBIOLOGY. 


KATHOLIEKE UNIV. NIJMEGEN 
(NETHERLANDS). DEPT. OF 
MICROBIOLOGY. 
Application of Rumen Microorganisms for a 
High Rate Anaerobic Digestion of Papermill 
Sludge. 
W90-11177 5D 


KATHOLIEKE UNIV. NIJMEGEN 
(NETHERLANDS). LAB. OF AQUATIC 
ECOLOGY. 

Eelgrass Condition and Turbidity in the Dutch 

Wadden Sea. 

W90-11780 2L 


KELLOGG SUPPLY, INC., CARSON, CA. 
What’s Helpful and What’s Not to the Success- 
ful Marketing of Sewage Sludge Compost. 
W90-11139 SE 


KENNEDY/JENKS/CHILTON, INC., SAN 
FRANCISCO, CA. 

High-Rate Clarification. 

W90-11511 SF 


KENTUCKY AGRICULTURAL EXPERIMENT 
STATION, LEXINGTON. DEPT. OF 
AGRONOMY. 
Binary and Ternary Exchange Behavior of Po- 
tassium and Ammonium on Kentucky Subsoils. 
W90-11563 2G 


KENTUCKY WATER RESOURCES 
RESEARCH INST., LEXINGTON. 
Regionalization of Flood Data Using Probability 
Distributions and Their Parameters. 
W90-11249 % 


KERNFORSCHUNGSZENTRUM, 
KARLSRUHE (GERMANY, F.R.). INST. FUER 
RADIOCHEMIE. 

Raman Spectroscopic Identification of Carbonic 

Acid. 

W90-11991 2K 


KHON KAEN UNIV. (THAILAND). WATER 
RESOURCES AND ENVIRONMENT INST. 
Public Intervention in Farmer-Managed Irriga- 
tion Systems: A Thai Perspective. 
W90-11298 3F 


KIEL UNIV. (GERMANY, F.R.). INST. FUER 
MEERESKUNDE. 
Petroleum-Derived Dissolved Organic Com- 
pounds Concentrated from Inshore Waters in 
Bermuda. 
W90-11549 5B 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). 
Unsteady Flow to a Non-Penetrating Large Di- 
ameter Well in Extensive Aquifers. 
W90-11982 2F 


KING ABDULAZIZ UNIV., JEDDAH (SAUDI 
ARABIA). FACULTY OF METEOROLOGY. 
Domestic Water Conservation Potential in Saudi 
Arabia. 
W90-11820 3D 


KING SAUD UNIV., RIYADH (SAUDI 
ARABIA). COLL. OF ENGINEERING. 
Von-Karman Coefficient in Sediment Laden 
Flow. 
W90-11479 2J 


KING SAUD UNIV., RIYADH (SAUDI 
ARABIA). DEPT. OF CHEMICAL 
ENGINEERING. 
Ammonia Removal by Air Stripping--From 
Origin to Present State of Technology. 
W90-11943 5D 


OR-18 


KOBE WOMEN’S COLL, OF PHARMACY 

(JAPAN). 
Removal Efficiency of Anionic and Nonionic 
Surfactants from Chemical Wastewater by a 
Treatment Plant Using Activated Carbon Ad- 
sorption and Coagulation Precipitation Process- 
es. 

W90-11770 5D 


KOCHI UNIV. (JAPAN). FACULTY OF 
AGRICULTURE. 
Low Molecular Fatty Acids in the Marine Sedi- 
ments of Eutrophic Coastal Regions. 
W90-11223 5B 


KUMAUN UNIV., NAINI TAL (INDIA). DEPT. 
OF ZOOLOGY. 
Sediment Chemistry of Lake Bhim Tal, U. P., 
India. 
W90-11704 2H 


KUWAIT INST. FOR SCIENTIFIC 
RESEARCH, SAFAT. 
Wastewater Treatment and Algal Productivity 


in an Integrated Ponding System. 
W90-11181 5D 


KUWAIT INST. FOR SCIENTIFIC 
RESEARCH, SAFAT. ENVIRONMENTAL AND 
EARTH SCIENCES DIV. 
Wastewater Sludge Characteristics in Relation 
to Potential Dewatering Technologies--A Case 
Study. 
W90-11944 5D 


KUWAIT UNIV., SAFAT. DEPT. OF CIVIL 
ENGINEERING. 
Kinetic Analysis of Rotating Biological Contac- 
tors Treating High Strength Wastes. 
W90-10984 5D 


KYUNGNAM UNIV. (REPUBLIC OF KOREA). 
DEPT. OF ENVIRONMENTAL PROTECTION. 
Pollution in Masan Bay, A Matter of Concern in 
South Korea. 
W90-11757 5B 


KYUSHU UNIV., FUKUOKA (JAPAN). DEPT. 
OF APPLIED CHEMISTRY. 
Decomposition of Humic Acid and Reduction of 
Trihalomethane Formation Potential in Water 
by Ozone with U. V. Irradiation. 
W90-12004 5F 


KYUSHU UNIV., FUKUOKA (JAPAN). 
FACULTY OF AGRICULTURE. 
Changes in Metabolic Activity of Tiger Shrimp 
Larvae at Different Stages to Fenitrothion, An 
Organophosphorus Insecticide. 
W90-11222 5C 


LA MOREAVUX (P.E.) AND ASSOCIATES, 
INC., TUSCALOOSA, AL. 
Risk Assessment in Managing Infectious Wastes. 
W90-11971 SE 


LABORATOIRE CENTRAL DES PONTS ET 
CHAUSSEES, BOUGUENAIS (FRANCE). 
Study of Interactions between Heavy Metals and 
Sewage Sludges: Determination of Stability 
Constants and Complexation Capacities of Com- 
plexes Formed with Cu and Cd. 
W90-11773 5D 


LANCASTER UNIV. (ENGLAND). INST. OF 
ENVIRONMENTAL AND BIOLOGICAL 
SCIENCES. 

Biogeochemistry of Barium and Strontium in 2 

Softwater Lake. 

W90-10854 5B 


LAND RECLAMATION PROJECT 960/1, 
OUTER CIRCULAR ROAD, DHAKA 
(BANGLADESH). 
Suspended Sediment Movement in the Estuary 
of the Ganges-Brahmaputra-Meghna River 
System. 
W90-11446 2L 


LAVAL UNIV., QUEBEC. DEPT. OF CIVIL 
ENGINEERING. 
Hydrodynamic Characteristics of a Tidal Flat 
with Heavy Sedimentation (Caracteristiques Hy- 
drodynamiques d’un Estran a Forte Sedimenta- 
tion). 
W90-10712 2L 


LAWRENCE BERKELEY LAB., CA. 
Characterization of Fracture Networks for Fluid 
Flow Analysis. 

W90-11363 2F 


LAYTON AND ASSOCIATES 

INTERNATIONAL, INC., SAN ANTONIO, TX. 
Creative Training Concepts for Industrial Waste 
Personnel. 


W90-11061 5G 


LEHIGH UNIV., BETHLEHEM, PA. CENTER 
FOR MARINE AND ENVIRONMENTAL 
STUDIES. 

Response of Hydropsychidae (Insecta: Trichop- 

tera) Larvae to Diflubenzuron. 

W90-11756 5C 


LENOX INST. FOR RESEARCH, INC., MA. 
Bubble Dynamics and Air Dispersion Mecha- 
nisms of Air Flotation Process Systems: Part A. 
Material Balances. 

W90-11017 5D 


Bubble Dynamics and Air Dispersion Mecha- 
nisms of Air Flotation Process Systems: Part B. 
Air Dispersion. 

W90-11018 5D 


Treatment of Storm Runoff by Oil-Water Sepa- 
ration, Flotation, Filtration, and Adsorption: 
Part A. Wastewater Treatment. 

W90-11037 5D 


Treatment of Storm Runoff by Oil-Water Sepa- 
ration, Flotation, Filtration, and Adsorption: 
Part B. Waste Sludge Management. 

W90-11038 SE 


LENZOTTI AND FULLERTON CONSULTING 
ENGINEERS, INC., BRECKENRIDGE, CO. 
Wetland Creation in a River Valley Disturbed 
by Dredge Boat Mining. 
W90-10940 4C 


LIAONING UNIV., SHENYANG (CHINA). 
DEPT. OF BIOLOGY. 
Relationship Between Serum GOT of Cyprinus 
carpio and Biotic Index of Diatom in the Diag- 
nosis of Water Quality. 
W90-10884 5A 


LIEGE UNIV. (BELGIUM). LAB. DE 
GEOGRAPHIE PHYSIQUE. 
Evaluation of Grain Shear Stresses Required to 
Initiate Movement of Particles in Natural 
Rivers. 
W90-11434 2J 


LIMOGES UNIV. (FRANCE), LAB. DE GENIE 

CHIMIQUE, TRAITEMENT DES EAUX. 
Removal of Non Ionic Surfactant from Water 
onto Activated Carbon. Influence of Organic 
Compounds (Elimination de Micropollutants par 
Adsorption sur Charbon Actif dans L’eau: Cas 
d’un Tensioactif non Ionique; Influence de Co- 
adsorbats). 
W90-11993 SF 





LINKOEPING UNIV. (SWEDEN). DEPT. OF 
WATER AND ENVIRONMENTAL 
RESEARCH. 
Effects of pH on the Accumulation and Redistri- 
bution of Metals in a Polluted Stream Bed Sedi- 


ment. 
W90-10836 SB 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Circulation and Mixing in a Stratified Reservoir. 
W90-11486 2H 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Paleoenvironmental Implications of Magnetic 
Measurements on Sediment Core from Kunming 
Basin, Southwest China. 
W90-10792 2J 


LOCKHEED ENGINEERING AND SCIENCES 
CO., WASHINGTON, DC. 
Plant Community Structure in Disturbed and 
Undisturbed Forested Wetlands. 
W90-10922 2H 


LODZ UNIV. (POLAND). DEPT. OF 

ECOLOGY AND VERTEBRATE ZOOLOGY. 
Diversity and Number of Bottom Macroinverte- 
brates and Size of Larvae of Three Species of 
Chironomidae Collected from the Bottom and 
from Artificial Substrata in the River Widawka 
(Central Poland). 
W90-11516 2H 


LOS ANGELES COUNTY SANITATION 
DISTRICTS, WHITTIER, CA. 
Pasteurization of Anaerobic Digester Feed for 
Enhanced Pathogen Destruction. 
W90-11099 5D 


LOUISIANA STATE UNIV., BATON ROUGE. 
DEPT. OF EXPERIMENTAL STATISTICS. 
Weighted Multicollinearity in Logistic Regres- 
sion: Diagnostics and Biased Estimation Tech- 
niques with an Example from Lake Acidifica- 
tion. 
W90-10726 7C 


LOUISIANA WATER RESOURCES 
RESEARCH INST., BATON ROUGE. 
Fiscal Year 1988 Program Report (Louisiana 
Water Resources Research Institute). 
W90-11237 9D 


LOUISVILLE UNIV., KY. DEPT. OF 
BIOLOGY. 
Microbial Colonization Dynamics in Temporary 
Aquatic Systems. 
W90-11863 2H 


LULEAA UNIV. (SWEDEN). DIV. OF WATER 
RESOURCES ENGINEERING. 
Mathematical Simulation of Energy Conversions 
in a Fully Developed Channel Flow. 
W90-11476 2E 


LUND INST. OF TECH. (SWEDEN). DEPT. OF 
CHEMICAL ENGINEERING. 
Comparison of Two Commercial Membranes 
Used for Biogas Upgrading. 
W90-10583 5D 


LUND UNIV. (SWEDEN). DEPT. OF 

CHEMICAL ENGINEERING. 
Ultrafiltration Applications. 
W90-10579 


LUND UNIV. (SWEDEN). DEPT. OF 
ECOLOGY. 
Contaminated Sediment as a Source of PCBs in 
a River System. 
W90-11537 5B 


LUND UNIV. (SWEDEN). DEPT. OF FOOD 
TECHNOLOGY. 
Rheological Screening Method for Membrane 
Modifying Polymers. 
W90-10580 3A 


ORGANIZATIONAL INDEX 


MARYLAND UNIV. BALTIMORE COUNTY, CATONSVILLE. DEPT. OF CHEMICAL AND 


Microfiltration Membranes, Cross-Flow Trans- 
port Mechanisms and Fouling Studies. 
W90-10581 3A 


LUND UNIV. (SWEDEN). DEPT. CF 
QUATERNARY GEOLOGY. 
Magnetic Susceptibility in Sediment Records of 
Lake Adran, Eastern Sweden: Correlation 
Among Cores and Interpretation. 
W90-10794 25 


LUND UNIV. (SWEDEN). INST. OF 
ECOLOGY. 
Bacterioplankton Growth on Fractions of Dis- 
solved Organic Carbon of Different Molecular 
Weights from Humic and Clear Waters. 
W90-11523 2H 


LUND UNIV. (SWEDEN). LIMNOLOGICAL 
INST. 
Differences in Uptake of Persistent Pollutants 
for Predators Feeding in Aquatic and Terrestrial 
Habitats. 
W90-10697 5B 


LYNDON B. JOHNSON SCHOOL OF PUBLIC 
AFFAIRS, AUSTIN, TX. 
Drinking Water Program Certification: Recipro- 
cal Agreements. 
W90-11089 5G 


M. W. C. C., MINNEAPOLIS, MINNESOTA. 
Impact of Incineration and Scrubber Operation 
on Particulate, Odor, Opacity and Non-Criteria 
Emissions. 

W90-11119 SE 


MACAULAY LAND USE RESEARCH INST., 
ABERDEEN (SCOTLAND). 
Persistence of Metal Residues in Sewage Sludge 
Treated Soils over Seventeen Years. 
W90-11623 5B 


MACQUARIE UNIV., NORTH RYDE 
(AUSTRALIA). SCHOOL OF 
ENVIRONMENTAL STUDIES. 
Sewage and the Biota on Seashores: Assessment 
of Impact in Relation to Natural Variability. 
W90-11198 5sC 


MADURAI-KAMARAJ UNIV. (INDIA). DEPT. 
OF ENVIRONMENTAL PHYSIOLOGY. 
Impact of Tannery Effluent on Phosphatases 
Activity of Fishes. 
W90-11172 5sC 


MAECORP, INC., HOMEWOOD, IL. 
Intercept Trench Technology for Remediating 
Waste Oil Contaminated Soil and Groundwater: 
A Case Study. 
W90-10972 5G 


MAIDUGURI UNIV. (NIGERIA). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Effect of Organic Matter on Splash Detachment 
and the Processes Involved. 
W90-11436 2J 


MAINE DEPT. OF ENVIRONMENTAL 
PROTECTION, AUGUSTA. 
Sabattus Pond Restoration Project. 
W90-11074 


Lovejoy Pond Water Quality. Final Report. 
W90-11075 


Restoration of Salmon Lake, Maine. 
W90-11334 


Restoration of Sebasticook Lake. 
W90-11336 


MAINE UNIV. AT ORONO. DEPT. OF 
GEOLOGICAL SCIENCES. 
Electrode pH Error, Seasonal Epilimnetic 
pCO2, and the Recent Acidification of the 
Maine Lakes. 
W90-11579 5A 


MAINE UNIV., ORONO. DEPT. OF BOTANY 
AND PLANT PATHOLOGY. 
Relationships between Aqueous Aluminum and 
Acidic Deposition in Forested Watersheds of 
North America and Northern Europe. 
W90-11723 5B 


MAINZ UNIV. (GERMANY, F.R.). INST. 
FUER ALLGEMEINE BOTANIK. 
Effect of Acid Rain, Soil Temperature and Hu- 
midity on C-Mineralization Rates in Organic 
Soil Layers under Spruce. 
W90-11766 5B 


MALAGA UNIV. (SPAIN). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Kinetic Spectrophotometric Method to Deter- 
mine the Insecticide Methyl Parathion in Com- 
mercial Formulations and the Aqueous Environ- 
ment. 
W90-11746 SA 


MALNAD COLL, OF ENGINEERING, 
HASSAN (INDIA). DEPT. OF CIVIL 
ENGINEERING. 
Treatment of Cane Sugar Mill Wastewater in 
Upflow Anaerobic Sludge Blanket (UASB) Re- 
actors. 
W90-10988 5D 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
CIVIL ENGINEERING. 
Sulfide Inhibition of Propionate Utilization in 
Anaerobic Treatment of Lactate and Acetate. 
W90- 10993 5D 


Supplemented Kraft Condensate Treatment in 
High Rate Anaerobic Processes. 
W90-10994 5D 


Anaerobic and Aerobic Options in Treating 
Food Industry Wastewater. 
W90-11049 5D 


Stimulation and Inhibition of Anaerobic Process- 
es by Heavy Metals: A Review. 
W90-11587 5D 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
MICROBIOLOGY 
Acidification by Nitric Acid: Future Consider- 
ations. 
W90-11575 5B 


MANITOBA UNIV., WINNIPEG. DEPT. OF 
SOIL SCIENCE. 
Environmental Photochemistry of the Herbicide 
Bromoxynil in Aqueous Solution Containing 
Soil Fulvic Acids. 
W90-11619 5B 


MARINE CORPS BASE, CAMP LEJEUNE, 
NC. OFFICE OF THE ASSISTANT CHIEF OF 
STAFF. 

U.S. Marine Corps Base, Camp Lejeune, NC: 

Management of Coastal Resources. 

W90-10624 5G 


MARQUETTE UNIV., MILWAUKEE, WI. 
DEPT. OF CIVIL ENGINEERING. 
Delivery of Sediment and Pollutants from Non- 
point Sources: A Water Quality Perspective. 
Ww90-11151 5B 


MARYLAND UNIV. BALTIMORE COUNTY, 
CATONSVILLE. DEPT. OF CHEMICAL AND 
BIOCHEMICAL ENGINEERING. 
Genetic Engineering Approach to Toxic Waste 
Management: Case Study for Organophosphate 
Waste Treatment. 
W90-11833 5D 
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MARYLAND UNIV. BALTIMORE COUNTY, CATONSVILLE. DEPT. OF GEOGRAPHY. 


MARYLAND UNIV. BALTIMORE COUNTY, 
CATONSVILLE. DEPT. OF GEOGRAPHY. 
Flood Hydrology and Geomorphic Effective- 
ness in the Central Appalachians. 
W90-11433 2J 


Fluvial Response to Debris Associated with 
Mass Wasting during Extreme Floods. 
W90-11657 2E 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRICULTURAL AND RESOURCE 
ECONOMICS. 
Land Quality, Irrigation Development, and 
Cropping Patterns in the Northern High Plains. 
W90-10705 3F 


Measuring the Benefits of Improvements in 
Water Quality: The Chesapeake Bay. 
W90-11829 5G 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF MICROBIOLOGY. 
Hydrocarbon Mineralization in Sediments and 
Plasmid Incidence in Sediment Bacteria from the 
Campeche Bank. 
W90-11520 5B 


MARYLAND UNIV., COLLEGE PARK. 
NATURAL RESOURCES MANAGEMENT 
PROGRAM. 
Cost Effective and Educational Approach to 
Watershed Investigation and Management. 
W90-10614 5G 


Use of Marine Sanitation Devices on Maryland 
Waters of the Chesapeake Bay. 
W90-10651 SE 


MASSACHUSETTS DEPT. OF 
ENVIRONMENTAL QUALITY 
ENGINEERING, WESTBOROUGH. DIV. OF 
WATER POLLUTION CONTROL. 

East Lake Waushacum Diagnostic/Feasibility 

Study, April 1980-March 1981. 

W90-11069 5G 


Massachusetts Lake Classification Program. 
W90-11084 2H 


MASSACHUSETTS DEPT. OF PUBLIC 
WORKS, WORCESTER. 
Implementing the Massachusetts Wetlands Pro- 
tection Act-The Local Perspective. 
W90-10958 5G 


MASSACHUSETTS UNIV., AMHERST. 
Using Geographic Information Systems to Pre- 
dict the Trophic State of Lakes. 
W90-10615 7C 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF CIVIL ENGINEERING. 
Hydrogen and Carbon Monoxide as Early 
Warning Indicators of Toxic Upsets in Anaero- 
bic Digestion. 
W90-10991 5D 


Chemical and Physical Aspects of Dissolved-Air 
Flotation for the Removal of Algae. 
W90-11815 SF 


MASSACHUSETTS WATER RESOURCES 
AUTHORITY, BOSTON. 
Status of MWRA’s Residuals Management Pro- 
gram. 
W90-11092 SE 


MAX-PLANCK-INST. FUER BIOPHYSIK, 
FRANKFURT AM MAIN (GERMANY, F.R.). 
Performance of RO Membranes in Correlation 
with Membrane Structure, Transport Mecha- 
nisms of Matter and Module Design (Fouling). 
State of the Art. 
W90-10574 3A 


OR-20 


MCNAMEE, PORTER AND SEELEY, ANN 
ARBOR, MI. 
Treatment of Leachate from a Hazardous Waste 
Landfill. 
W90-11026 5G 


Anoxic Selector for Filamentous Bulking Con- 
trol, BOD Removal, and Nitrification of Paper 
Mill Wastewater. 

W90-11046 5D 


MCNEESE STATE UNIV., LAKE CHARLES, 
LA. DEPT. OF CHEMISTRY. 
Use of Lichen Biomass to Monitor Dissolved 
Metals in Natural Waters. 
W90-10879 5A 


MEDICAL COLL. OF VIRGINIA, 

RICHMOND. DEPT. OF PHARMACOLOGY. 
Interactions of Water Contaminants: I. Plasma 
Enzyme Activity and Response Surface Meth- 
odology Following Gavage Administration of 
CCl4 and CHC13 or TCE Singly and in Combi- 
nation in the Rat. 
W90-10554 5C 


MELBOURNE UNIV., PARKVILLE 
(AUSTRALIA). AGRICULTURAL 
ENGINEERING SECTION. 
Rainfall Intensity and Overland Flow in Rela- 
tion to Soil Erosion Studies for Tropical Lands. 
W90-11395 2J 


MEMBRANE TECHNOLOGY AND 
RESEARCH, INC., MENLO PARK, CA. 
Separation of Dissolved Organics from Water by 
Pervaporation. 
W90-11740 SF 


MEMPHIS STATE UNIV., TN. DEPT. OF 
GEOGRAPHY AND PLANNING. 
50-Year-Old Gully Reclamation Project Revisit- 


ed. 
W90-11150 4D 


METALNA HYDROMECHANICAL SYSTEMS, 
ZAGREB (YUGOSLAVIA). 
Design and Construction of the Chiew Larn 
Penstock System. 
W90-11542 8A 


METCALF AND EDDY, INC., WAKEFIELD, 
MA. 
Mitigation or Litigation: The Scientific Reason- 
ableness of Wetlands Restoration vs. Preserva- 
tion. 
W90-10939 6E 


Harmonizing New Pump Station into Existing 
Systems. 
W90-11512 5D 


METEOROLOGICAL COLL., KASHIWA 
(JAPAN). 
Deposition of Sulfate, Chloride and Sodium at 
Japanese Meteorological Observatories and on 
the Western North Pacific. 
W90-11749 5A 


METEOROLOGICAL OFFICE, BRACKNELL 
(ENGLAND). 
Assessing and Forecasting Extreme Rainfall in 
the United Kingdom. 
W90-11974 2B 


Forecasting Sahel Rainfall--An Update. 
W90-11975 


Disaster Alleviation in the United Kingdom and 
Overseas. 
W90-11977 2B 


METROPOLITAN DEPARTMENT OF WATER 
AND SEWERAGE SERVICES, NASHVILLE, 
TENNESSEE. 

Metro Nashville Composting. 

W90-11133 5D 


MICHIGAN BIOTECHNOLOGY INST., 
LANSING. 
Fatty Acid Degradation as a Tool to Monitor 
Anaerobic Sludge Activity and Toxicity. 
W90-10989 5D 


MICHIGAN STATE UNIV., EAST LANSING. 
Adsorption and Reactions of Selected Organic 
Molecules on Clay Mineral Surfaces. 

W90-10897 5B 


Chlorophenols in Soils. 
W90-10901 5B 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF BOTANY AND PLANT 
PATHOLOGY. 
Vesicular-Arbuscular Mycorrhizae in a 
Wastewater-Irrigated Oldfield Ecosystem in 
Michigan. 
W90-11765 SE 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 
Abbreviated TCLP for Stabilization Studies. 
W90-11034 SE 


Stream Depletion by Cyclic Pumping of Wells. 
W90-11653 2F 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF FISHERIES AND WILDLIFE. 
Use of Linear Orthogonal Contrasts in Analysis 
of Environmental Data. 
W90-11854 7c 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF GEOLOGICAL SCIENCES. 
Tritium Transport Through a Fractured Till in 
Michigan. 
W90-11229 5B 


MICHIGAN TECHNOLOGICAL UNIV., 
HOUGHTON. 
Movement of Volatile Organic Chemicals in 
Soils. 
W90-10908 5B 


MICHIGAN UNIV., ANN ARBOR. CENTER 
FOR GREAT LAKES AND AQUATIC 
SCIENCES. 
Effect of Chelated Trace Metals on Phosphorus 
Uptake and Storage in Natural Assemblages of 
Lake Michigan Phytoplankton. 
W90-11662 5C 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF 
CHEMICAL ENGINEERING. 
Mechanisms of Water Quality Improvement in 
Wetland Treatment Systems. 
W90-10957 5D 


MICHIGAN UNIV., ANN ARBOR. SCHOOL 
OF NATURAL RESOURCES. 
Application of Wetland Valuation Techniques: 
Examples from Great Lakes Coastal Wetlands. 
W90-11231 6B 


MIDDLE EAST TECHNICAL UNIV., ANKARA 
(TURKEY). DEPT. OF ENVIRONMENTAL 
ENGINEERING. 
Effects of Temperature, pH and D.O. Concen- 
tration on Settleability of Activated Sludge. 
W90-11215 5D 


MILAN UNIV. (ITALY). DIPT. DI CHIMICA 
ORGANICA E INDUSTRIALE. 
Fatty Acids Monitoring in the Anaerobic De- 
puration of Olive Oil Mill Wastewater. 
W90-11180 5D 





MILJOEVERNDEPARTEMENTET, OSLO 
(NORWAY). 

Dumping at Sea. 

W90-11827 


MILLIPORE CORP., MILFORD, MA. 
WATERS CHROMATOGRAPHY DIV. 
Method for the Determination of the Priority 
Pollutant Metals by HPLC. 
W90-10558 5A 


MINISTERIE VAN VOLKSGEZONDHEID EN 
MILIEUHYGIENE, LEIDSCHENDAM 
(NETHERLANDS). 


Quantitative Structure-Activity Relationships 
for Fish Early Life Stage Toxicity. 
'W90-10740 5C 


MINISTRY OF AGRICULTURE, JERUSALEM 
(SRAEL). HYDROLOGICAL SERVICE. 
Effect of Channeling on Solute Transport Be- 
havior in Fractured Hard Rocks. 
W90-11383 2F 


MINISTRY OF THE ENVIRONMENT AND 
SOCIAL EMANCIPATION, BRUSSELS 
(BELGIUM). 

Management and Control of Transfrontier 

Waste Movements in Belgium. 

W90-11828 5G 


MINISTRY OF TRANSPORT AND PUBLIC 
WORKS, THE HAGUE (NETHERLANDS). 
TIDAL WATERS DIV. 

Methodology of Chemical Monitoring in the 

Marine Environment. 

W90-10683 5A 


Chemical Monitoring in the Dutch Wadden Sea 
by Means of Benthic Invertebrates and Fish. 
W90-10690 SA 


MINNESOTA MINING AND MEG. CO., ST. 
PAUL, ENVIRONMENTAL LAB. 
Environmental Behavior of Aquatic Herbicides 
in Sediments. 
W90-10906 5B 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 
OF CHEMICAL ENGINEERING AND 
MATERIALS SCIENCE. 

Hydraulic Conductivity of Porous Media at 

Low Water Content. 

W90-11561 2G 


MINNESOTA UNIV., MINNEAPOLIS. DEPT. 

OF CIVIL AND MINERAL ENGINEERING. 
Aluminum Geochemistry in Peatland Waters. 
W90-10571 5B 


Indexing Gas Transfer in Seif-Aerated Flows. 
W90-10765 5G 


Trace Metal Research at Little Rock Lake, Wis- 
consin: Background Data, Enclosure Experi- 
ments, and the First Three Years of Acidifica- 


tion. 
W90-10853 5B 


Operation and Maintenance of State of the Art 
Sludge Incineration and Heat Recovery. 
W90-11118 SE 


Effects of Acidification on Minor and Trace 
Metal Chemistry in Little Rock Lake, Wiscon- 


sin. 
W90-11919 5B 


MINNESOTA UNIV., MINNEAPOLIS. ST. 
ANTHONY FALLS HYDRAULIC LAB. 
Hydraulic Modeling of Mixing in Wastewater 
Dechlorination Basin. 
W90-10766 5D 


MINNESOTA UNIV., ST. PAUL. DEPT. OF 

AGRICULTURAL ENGINEERING. 
Modeling Soil Erosion and Sediment Yield. 
Ww90-11311 


ORGANIZATIONAL INDEX 


NAGASAKI UNIV. (JAPAN). FACULTY OF FISHERIES. 


MINNESOTA UNIV., ST. PAUL. DEPT. OF 
SOIL SCIENCE. 
Soil Tillage Impact on the Diurnal Redox-Po- 
tential Cycle. 
W90-10832 2G 


MINNESOTA UNIV., ST. PAUL. WATER 
RESOURCES RESEARCH 
Fiscal Year 1988 Program Report (Minnesota 
Water Resources Research Center). 
W90-11263 9D 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE. SOCIAL SCIENCE RESEARCH 
CENTER. 

Farmers’ Perceptions and Use of Soil and Water 

Conservation Technologies. 

W90-11256 6B 


MISSISSIPPI STATE UNIV., MISSISSIPPI 
STATE. WATER RESOURCES RESEARCH 
INST. 
Interim Technical Reports: FY 1988-1989. 
W90-11253 5B 


Ground-Water Models for the Hattiesburg and 
Laurel, Mississippi Regions. 
W90-11254 2F 


MISSISSIPPI STATE UNIV., STATE 
COLLEGE. DEPT. OF CIVIL ENGINEERING. 
Evaluation and Development of Water Re- 
sources Management Strategies for Drought/ 
Emergency Conditions. 
W90-11255 6D 


MISSOURI UNIV.-COLUMBIA. DEPT. OF 
CIVIL ENGINEERING. 
Evaluation of Landfill-Liner Designs. 
W90-10759 5E 


Use of Sequential Extraction to Evaluate the 
Heavy Metals in Mining Wastes. 
W90-11868 5A 


MISSOURI UNIV.-ROLLA. 

ENVIRONMENTAL RESEARCH CENTER. 
Predictive Models for VOC Partitions in Soils. 
W90-10968 5B 


MISSOURI UNIV.-ROLLA. SCHOOL OF 
MINES AND METALLURGY. 
Pressure Effect of Transmissive Faults and Frac- 
tures in the Vicinity of Injection Wells. 
W90-11376 2F 


MIXING SYSTEMS, INC., DAYTON, OH. 
Biological Treatment of BCTMP Wastewaters. 
W90-11045 5D 


MOBIL RESEARCH AND DEVELOPMENT 
CORP., PRINCETON, NJ. ENVIRONMENTAL 
AFFAIRS AND TOXICOLOGY DEPT. 
Biodegradation of 2-Furaldehyde Under Nitrate- 
Reducing Methanogenic Conditions. 
W90-11847 5D 


MODENA UNIV. (ITALY). DIPT. DI 
BIOLOGIA ANIMALE. 
Effects of Pollution on Marine Gastrotricha in 
the Northwestern Adriatic Sea. 
W90-11761 5C 


MOFFATT AND NICHOL ENGINEERS, 
RALEIGH, NC. 
Low Wave Energy Stabilization of Shorelines. 
W90-11318 4D 


MONCTON UNIV. (NEW BRUNSWICK). 
DEPT. OF CHEMISTRY. 
Evaluation of High Performance Liquid Chro- 
matography-UV for the Multi-Residue Analysis 
of Organophosphorus Pesticides in Environmen- 
tal Water. 
W90-11625 5A 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF PLANT AND SOIL SCIENCE. 
Copper and Cadmium Effects on Potassium Ad- 
sorption and Buffering Capacity. 
W90-11566 5B 


MONTANA STATE UNIV., BOZEMAN. 
VETERINARY RESEARCH LAB. 
Enumeration of Enterotoxigenic Bacteroides fra- 
gilis in Municipal Sewage. 
W90-11914 5B 


MONTPELLIER-2 UNIV. (FRANCE). LAB. 

D’HYDROBIOLOGIE MARINE. 
Spatio-Temporal Distribution of an Allochthon- 
ous Bacterial Population (Thermotolerant Coli- 
forms) in a Marine Coastal Ecosystem (Thau 
Pond, France) (Distribution Spatio-Temporelle 
d’une Population Bacterienne Allochtone (Coli- 
formes Thermotolerants) dans un Ecosysteme 
Marin Cotier (Bassin de Thau, France)). 
W90-11789 2H 


Dynamics of Aeromonas hydrophila, Aero- 
monas sobria, and Aeromonas caviae in a 
Sewage Treatment Pond. 

W90-11907 5D 


MONTREAL UNIV, (QUEBEC). DEPT. OF 
BIOLOGICAL SCIENCES. 
Phytoplankton in Quebec Lakes: Variation with 
Lake Morphometry, and with Natural and An- 
thropogenic Acidification. 
W90-10722 5C 


MOSS LANDING MARINE LABS., CA. 
Copper, Zinc, Cadmium and Lead in Surface 
Waters of Lakes Erie and Ontario. 

W90-10855 5B 


MOSUL UNIV. (IRAQ). DEPT. OF 
CHEMISTRY. 
Spectrometric Determination of Nitrite in Aque- 
ous Solution by the Diazotization-Coupling 
Method with p-Aminobenzophenone-N-(1- 
Naphthyl)-Ethylenediamine. 
W90-11751 5A 


MUESER RUTLEDGE CONSULTING 
ENGINEERS, NEW YORK. 
Water Intrusion in Underground Structures. 
W90-11066 4C 


MUNICIPALITY OF METROPOLITAN 
SEATTLE-METRO, WA. WATER POLLUTION 
CONTROL DIV. 

Seattle’s Success with Silvigrow Broadens 

Sludge Management Options. 

W90-11115 SE 


MURDOCH UNIV. (WESTERN AUSTRALIA). 
SCHOOL OF BIOLOGICAL AND 
ENVIRONMENTAL SCIENCES. 

Use of Carbonyl Iron to Induce Iron Loading in 

the Mussel Mytilus edulis. 

‘W90-10874 SA 


MURRAY STATE UNIV., KY. DEPT. OF 
BIOLOGICAL SCIENCES. 
Biological Relationships to Convective Flow 
Patterns Within Stream Beds. 
W90-11938 2E 


NAGASAKI UNIV. (JAPAN). FACULTY OF 
FISHERIES. 
Intracellular Deposition of Sulfur Globules in a 
Large-Celled Phototrophic Bacterium Densely 
Populating an Upper Boundary of H2S Layer of 
Lake Kaiike. 
W90-11628 2H 





ORGANIZATIONAL INDEX 


NAGASAKI UNIV. (JAPAN). FACULTY OF PHARMACEUTICAL SCIENCES. 


NAGASAKI UNIV. (JAPAN). FACULTY OF 
PHARMACEUTICAL SCIENCES. 
Effects of the Environmental Pollutants on 
Heme Oxygenase Activity and Cytochrome P- 
450 Content in Fish. 
W90-10872 xc 


NAGOYA UNIV. (JAPAN). WATER 
RESEARCH INST. 
Temporal Variations in Carbon Isotope Ratio of 
Phytoplankton in a Eutrophic Lake. 
W90-11866 5C 


NALCO CHEMICAL CO., NAPEVILLE, IL. 
Optimization of Sludge Conditioning for Re- 
cessed Chamber Filter Press Performance. 
W90-11019 SE 


Improving Flocculation for Sludge Conditioning 
and Enhanced Dewatering. 
W90-11113 5D 


NANJING INSTITUTE OF GEOGRAPHY AND 
LIMNOLOGY, ACADEMIA SINICA, CHINA. 
Preliminary Study on the Clay Minerals in Sedi- 
ments from Erhai Lake. 
W90-10710 2J 


NANTES UNIV. (FRANCE). LAB. DE 
TOXICOLOGIE. 
Sediment, Parameters and Distribution of Metals 
in Fine Sediments of the Loire Estuary. 
W90-11870 5B 


NANYANG TECHNOLOGICAL INST., 
SINGAPORE. SCHOOL OF CIVIL AND 
STRUCTURAL ENGINEERING. 

Rainfall and Soil Detachment. 

W90-11487 2J 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, NEW YORK. GODDARD 
INST. FOR SPACE STUDIES. 

Potential Evapotranspiration and the Likelihood 

of Future Drought. 

W90-11807 2D 


NATIONAL ASPHALT PAVEMENT 
ASSOCIATION, RIVERDALE, MD. 
Reclaiming Petroleum Contaminated Soil in Hot 
Mix Asphalt Facilities. 
W90-10975 5G 


NATIONAL BOARD OF WATERS AND 
ENVIRONMENT, MIKKELI (FINLAND). 
MIKKELI DISTRICT OFFICE. 
Drainage Ditch Erosion History as Recorded in 
the Varved Sediment of a Small Lake in East 
Finland. 
W90-10796 2J 


NATIONAL BOARD OF WATERS, HELSINKI 
(FINLAND). WATER RESEARCH INST. 
History of Heavy Metal Pollution in Finland as 
Recorded by Lake Sediments. 
W90-10834 5B 


Monitoring of Fecal Indicators in Rivers on the 
Basis of Random Sampling and Percentiles. 
W90-11872 SA 


NATIONAL BOTANICAL RESEARCH INST., 
LUCKNOW (INDIA). AQUATIC BOTANY 
LAB. 
Removal of Heavy Metals from Polluted Waters 
by Hydrodictyon reticulatum (Linn.) Lager- 


heim. 
W90-10869 5G 


NATIONAL BUREAU OF OCEANOGRAPHY, 
HANGZHOU (CHINA). SECOND INST. OF 
OCEANOGRAPHY. 
Investigation of Primary Production and Eu- 
trophication in the Waters of West Lake Hangz- 
hou. 
W90-10708 2H 
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NATIONAL CENTER FOR ATMOSPHERIC 
RESEARCH, BOULDER, CO. 
Sensitivity of Wintertime Precipitation and Soil 
Hydrology Simulation Over the Western United 
States to Lower Boundary Specifications. 
W90-11423 2B 


NATIONAL CENTER FOR PHYSICAL 
ACOUSTICS, UNIVERSITY, MS. 
In Situ Measurements of Soil Physical Properties 
by Acoustical Techniques. 
W90-11560 2G 


NATIONAL CENTRE FOR SCIENTIFIC 
RESEARCH, HAVANA (CUBA). 
ENVIRONMENTAL POLLUTION DEPT. 
Oxidation Channel: A Method for Domestic 
Sewage Treatment in Cuba. 
W90-11769 5D 


NATIONAL CHEMICAL LAB. FOR 
INDUSTRY, YATABE (JAPAN). 
Adsorption of Heavy Metals by Silicon and Alu- 
minum Oxide Surfaces on Clay Minerals. 
W90-11562 2G 


NATIONAL CHUNGHSING UNIV., 
TAICHUNG (TAIWAN). GRADUATE INST. OF 
URBAN PLANNING. 
System Model to Analyse Environmental Carry- 
ing Capacity for Managing Urban Growth of the 
Taipei Metropolitan Region. 
W90-11805 5G 


NATIONAL COMMISSION FOR WILDLIFE 
CONSERVATION AND DEVELOPMENT, 
RIYADH (SAUDI ARABIA). 
Wave Refraction Patterns and Sediment Trans- 
port in Monifieth Bay, Tay Estuary, Scotland. 
W90-11447 2J 


NATIONAL ENVIRONMENTAL 
ENGINEERING RESEARCH INST., NAGPUR 
(INDIA). 
Heavy Metals in Coal Carbonization 
Wastewater and Their Complexation: Some Ob- 
servations. 
W90-11573 5B 


Dip Slide Technique--A Rapid Methodology for 
Performance Evaluation of Wastewater Treat- 
ment System. 

W90-11942 5D 


NATIONAL FISHERIES CONTAMINANT 
RESEARCH CENTER, COLUMBIA, MO. 
Toxicity of Municipal Wastewater Effluents 
Contaminated by Pentachlorophenol in South- 
west Missouri. 
W90-10757 5C 


NATIONAL FISHERIES CONTAMINANT 
RESEARCH CENTER, COLUMBUS, OH. 
FIELD RESEARCH STATION. 
Relationship Between Liver Tumors and Age in 
Brown Bullhead Populations from Two Lake 
Erie Tributaries. 
W90-11959 5C 


NATIONAL FISHERIES CONTAMINANT 
RESEARCH CENTER, LA CROSSE, WI. 
FIELD RESEARCH STATION. 
Partitioning and Bioavailability of Mercury in an 
Experimentally Acidified Wisconsin Lake. 
W90-11922 5B 


NATIONAL FISHERIES RESEARCH 
CENTER-GREAT LAKES, ANN ARBOR, MI. 
Contaminant Residues in the Bloater (Coregonus 
hoyi) of Lake Michigan, 1969-1986. 
W90-11665 5B 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). 
Mercury Sulphide (HgS) Crystals in the Cell 
Walls of the Aquatic Bryophytes, Jungermannia 
vulcanicola Steph. and Scapania undulata (L.) 
Dum. 
W90-11175 5B 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). 
ENVIRONMENTAL BIOLOGY DIV. 
Effects of Aerial Spraying of Insecticides on 
Nontarget Macrobenthos in a Mountain Stream. 
W90-11158 5C 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
Artificial Wetlands for Wastewater Treatment. 
W90-11082 5D 


NIWR Interlaboratory Comparison Studies Nos. 
83/A-87/B: Conclusions. 
W90-11086 5A 


Treatment of Eutrophic Waters. 
W90-11333 SF 


NIWR Interlaboratory Comparison Study No. 
87/A: Determination of Soap, Oil and Grease 


No. 87/B: Determination of Various Anions by 
Ion Chromatography - Evaluation of Results. 
W90-11347 SA 


NATIONAL INST. OF HYGIENIC SCIENCES, 
TOKYO (JAPAN). DIV. OF TOXICOLOGY. 
Acute and Subacute Toxicity Studies on 2,3- 
Dichloropropionic Acid and Chlorinated Polya- 
crylamide in Rats. 
W90-11685 5C 


NATIONAL INST. OF OCEANOGRAPHY, 
PANAJI (INDIA). 
Wave-Induced Nearshore Flow Patterns in the 
Vicinity of Cochin Harbour, India. 
W90-11636 2L 


NATIONAL INST. OF PUBLIC HEALTH, 
OSLO (NORWAY). 
Acidification and Aluminium--Contamination of 
Drinking Water. 
W90-11406 5B 


NATIONAL IRRIGATION 
ADMINISTRATION, QUEZON CITY 
(PHILIPINES). 
Government Intervention in Farmer-Managed 
Irrigation Systems in the Philippines: How Re- 
search Contributed to Improving the Process. 
W90-11304 3F 


NATIONAL IRRIGATION WATER QUALITY 
PROGRAM, WASHINGTON, DC. 
Impacts of Irrigation Drainwater on Wetlands. 
W90-10924 6G 


NATIONAL LIME ASSOCIATION, 
ARLINGTON, VA. 
Lime Disinfection of Wastewater Sludges. 
W90-11112 5D 


NATIONAL MARINE FISHERIES SERVICE, 
AUKE BAY, AK. AUKE BAY LAB. 
Abnormal Development and Growth Reduc- 
tions of Pollock Theragra chalcogramma Em- 
bryos Exposed to Water-Soluble Fractions of 
Oil. 
W90-11540 5C 





NATIONAL MARINE FISHERIES SERVICE, 
BEAUFORT, NC. BEAUFORT LAB. 
Distribution of Spotted Seatrout (Cynoscion ne- 
bulosus) and Gray Snapper (Lutjanus griseus) 
Juveniles in Seagrass Habitats of Western Flori- 
da Bay. 
W90-11633 2L 


Toxicity of Trace Metals to Acartia tonsa in the 
Elizabeth River and Southern Chesapeake Bay. 
W90-11932 5C 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. NORTHWEST FISHERIES 
CENTER. 


Overview of Studies on Liver Carcinogenesis in 
English Sole from Puget Sound; Evidence for a 
Zenobiotic Chemical Etiology I: Pathology and 
Epizootiology. 

W90-11957 5C 


Overview of Studies on Liver Carcinogenesis in 
English Sole from Puget Sound; Evidence for a 
Xenobiotic Chemical Etiology II: Biochemical 
Studies. 

W90-11958 5C 


NATIONAL MARINE FISHERIES SERVICE, 
ST. PETERSBURG, FL. SOUTHEAST 
REGION. 
Overview of the Endangered Species Act of 
1973, as Amended, and Its Application to En- 
dangered Species/Dredging Conflicts in Port 
Canaveral, Florida. 
W90-10669 6E 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
GREAT LAKES ENVIRONMENTAL 
RESEARCH LAB. 

Three-Phase Partitioning of Hydrophobic Or- 

ganic Compounds in Great Lakes Waters. 

W90- 10548 5B 


Transparency Calibrations for Lake St. Clair and 
Lake Michigan. 
W90-11664 2H 


Lake Michigan Record Levels of 1838, a Present 
Perspective. 
W90-11666 2H 


Phosphorus Sources for Phytoplankton and Bac- 
teria in Lake Michigan. 
W90-11865 2H 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ROCKVILLE, MD. 
Relative Source Contributions of Sediment i ina 
Surface Coal Mined Basin of Maryland. 
W90-11154 5B 


NATIONAL PARK SERVICE, BROOKLYN, 
NY. DIV. OF NATURAL RESOURCES AND 
COMPLIANCE. 
Naphthalenes Associated with Treated 
Wastewater Effluents in an Urban National 
Wildlife Refuge. 
W90-10877 5B 


NATIONAL RESEARCH CENTRE, CAIRO 
(EGYPT). WATER POLLUTION CONTROL 


LAB. 
Effect of Cadmium, Copper and Chromium(VI) 
on the Growth of Nile Water Algae. 
W90-11572 5C 


NATIONAL RESEARCH COUNCIL OF 
CANADA, OTTAWA (ONTARIO). DIV. OF 
BIOLOGICAL SCIENCES. 

Study of Anaerobic Sequencing Batch Reactors 

for the Treatment of Soluble Wastes. 

W90-10990 5D 


NATIONAL SOIL TILTH LAB., AMES, 
Characterization of Tillage and Traffic Effects 
on Unconfined Infiltration Measurements. 
W90-11570 2G 
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NEVADA UNIV. SYSTEM, RENO. ATMOSPHERIC SCIENCES CENTER. 


NATIONAL SWEDISH ENVIRONMENT 
PROTECTION BOARD, SOLNA. SPECIAL 
ANALYTICAL LAB. 
Determination of Nonylphenol and Nonyl- 
phenol Ethoxylates as Their Pentafluoroben- 
zoates in Water, Sewage Sludge and Biota. 
W90-10549 5A 


NATIONAL SWEDISH ENVIRONMENT 
PROTECTION BOARD, SOLNA. TRACE 
METAL LAB. 

Influence of Acidification on Metal Fluxes in 

Swedish Forest Lakes. 

W90-10851 5B 


Some Fundamental Relationships Between 
Metal Toxicity in Freshwater, Physico-chemical 
Properties and Background Levels. 

W90-10861 5C 


NATIONAL TECHNICAL UNIV., ATHENS 
(GREECE). DIV. OF WATER RESOURCES. 
Performance Relationship for Low and Interme- 
diate Rate Biological Filters. 
W90-11678 5D 


NATIONAL TSING HUA UNIV., HSINCHU 
(TAIWAN). DEPT. OF CHEMISTRY. 
Floc Foam Flotation of Chromium(VI) with 
Polyelectrolytes. 
W90-11450 5D 


NATIONAL UNIV. OF SINGAPORE. DEPT. 
OF CIVIL ENGINEERING. 
Capacity Expansion for Regional Wastewater 
Systems. 
W90-10767 5D 


Comparison of Field and Laboratory H2S Ad- 
sorption Capacity of Activated Carbon. 
W90-11582 5D 


NATIONAL UNIV. OF SINGAPORE. DEPT. 
OF GEOGRAPHY. 
Geomorphological Basis of Beach Resort Sites: 
Some Malaysian Examples. 
W90-11637 2J 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). 
Presence of Bacterial Virus in Groundwater and 
Treated Drinking Water. 
W90-10755 5B 


Dynamics of Particulate Trace Metals in the 
Lakes of Kejimkujik National Park, Nova 
Scotia, Canada. 

W90-10857 5B 


Comparison of Fracture Aperture Widths Deter- 
mined from Hydraulic Measurements and 
Tracer Experiments. 

W90-11369 2F 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). LAKES 
RESEARCH BRANCH. 
Vertical Distribution of Uranium Mill Tailings 
Contaminants in Langley Bay, Lake Athabasca 
Sediments. 
W90-10839 5B 


Colloidal Iron Oxyhydroxy-Phosphate: The 
Sizing and Morphology of an Amorphous Spe- 
cies in Relation to Partitioning Phenomena. 

W90-10859 2K 


Modeling the Spatial Distribution of Seven Ha- 
locarbons in Lake St. Clair in June 1984 Using 
the TOXFATE Model. 

W90-11663 5B 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). RESEARCH AND 
APPLICATIONS BRANCH. 
Analytical Reference Materials: VIII. Develop- 
ment and Certification of a New Great Lakes 
Sediment Reference Material for Eight Trace 
Metals. 
W90-10870 SA 


NATIONAL WATER RESEARCH INST., 
BURLINGTON (ONTARIO). RIVERS 
RESEARCH BRANCH. 
Fracture and Breakup of River Ice Cover. 
W90-10714 2C 


NATIONAL WEATHER SERVICE, 
MINNEAPOLIS, MN. NATIONAL REMOTE 
SENSING HYDROLOGY PROGRAM. 
Airborne Gamma Radiation Snow Water Equiv- 
alent and Soil Moisture Measurements and Satel- 
lite Areal Extent of Snow Cover Measurements: 
A User’s Guide, Version 3.0. 
W90-11070 2C 


NATIONAL WETLANDS INVENTORY, 
PORTLAND, OR. REGION 1. 
Status and Trends of Wetlands in the California 
Central Valley. 
W90-10916 2H 


NATIONAL WETLANDS INVENTORY, 
WASHINGTON, DC. 
National Wetlands Inventory - The First Ten 
Years. 
W90-10913 7C¢ 


National Status and Trends Study: Estimating 
Wetland Resources in the 1980's. 
W90-10915 7B 


NATURE CONSERVANCY COUNCIL, 
PETERBOROUGH (ENGLAND). 
Illtyd Pools, Brecon: Description and Conserva- 
tion. 
W90-11954 2H 


NEBRASKA UNIV. AT OMAHA. DEPT. OF 
CHEMISTRY. 
Sequential Precipitation Sampling Apparatus. 
W90-10551 7B 


NEDERLANDS INST. VOOR ONDERZOEK 
DER ZEE, TEXEL. 
Eutrophication of the Dutch Wadden Sea: Ex- 
ternal Nutrient Loadings of the Marsdiep and 
Vliestroom Basin. 
W90-10692 5B 


Eutrophication and Mussel Culture in the West- 
ern Dutch Wadden Sea: Impact on the Benthic 
Ecosystem; A Hypothesis. 

W90-10693 5C 


Ecosystem Model of the Western Wadden Sea: 
A Bridge Between Science and Management. 
W90-10695 2L 


NEVADA UNIV., RENO. 
Effect of Sunlight on Organic Contaminants at 
the Atmosphere Soil Interface. 
W90- 10898 SB 


NEVADA UNIV. SYSTEM, RENO. 
ATMOSPHERIC SCIENCES CENTER. 
Investigations of a Winter Mountain Storm in 
Utah. Part I: Synoptic Analyses, Mesoscale Kin- 
ematics, and Water Release Rates. 
W90-11808 2B 





NEW HAMPSHIRE UNIV., DURHAM. INST. 
FOR THE STUDY OF EARTH, OCEANS AND 
SPACE, 
Nitrate Concentrations in Snow from Remote 
Areas: Implication for the Global NOx Flux. 
W90-10570 5B 


Co-precipitation Technique for Determining 
Trace Metal Concentrations in Iron-rich Saline 
Solutions. 

W90-11771 7B 


NEW HAMPSHIRE WATER SUPPLY AND 
POLLUTION CONTROL COMMISSION, 
CONCORD. 
Urban Lakes Diagnostic/Feasibility Study. 
W90-11071 


NEW HANOVER COUNTY, WILMINGTON, 
NC. 
Potential Development of Estuarine Islands in 
New Hanover County. 
W90-10636 2L 


NEW JERSEY DEPT. OF ENVIRONMENTAL 

PROTECTION, TRENTON. DIV. OF WATER 

RESOURCES. 
Management 
Aquifers. 
W90- 10638 4B 


of Depleted Coastal Zone 


NEW MEXICO STATE UNIV., LAS CRUCES. 
Gas Transfer Limitations in Environmental Re- 
spirometry. 

W90-11011 7B 


Counter-Current Cascade Air-Stripping for Re- 
moval of Low Volatile Organic Contaminants. 
W90-11679 SF 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF BIOLOGY. 
Decomposition Patterns of Surface Leaf Litter 
of Six Plant Species Along a Chihuahuan Desert 
Watershed. 
W90-11586 2H 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF CIVIL ENGINEERING. 
Evaluation of VOC Emissions from Landfarm- 
ing Operations. 
W90-11013 SE 


NEW SOUTH WALES DEPT. OF HEALTH, 
LIDCOMBE (AUSTRALIA). DIV. OF 
ANALYTICAL LABS. 
Determination of Tributyltin in Oysters by Elec- 
trothermal Atomic Absorption Spectrometry. 
W90-11748 5A 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). CENTRE FOR 
GROUNDWATER MANAGEMENT AND 
HYDROGEOLOGY. 
Interpretation of Pumping Tests in Fractured 
Aquifers: from Theory to Routine Field Analy- 
sis. 
W90-11380 2F 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). CENTRE FOR MEMBRANE 
AND SEPARATION TECHNOLOGY. 

Factors Affecting Flux in Membrane Distilla- 

tion. 

W90-10582 3A 


NEW YORK BOTANICAL GARDEN, BRONX, 
NY. INST. OF ECOSYSTEM STUDIES. 
Comparison of Phosphorus Immobilization in 
Sediments of Freshwater and Coastal Marine 
Systems. 
W90-10572 5B 


Factors Controlling Sediment Community Res- 


piration in Woodland Stream Ecosystems. 
W90-10734 2H 
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NEW YORK INST. OF TECH., OLD 
WESTBURY. SCHOOL OF MANAGEMENT. 
Aquaculture Model for Waste Heat Utilization 
Assessment. 
W90-11547 3F 


NEW YORK STATE DEPT. OF 
ENVIRONMENTAL CONSERVATION, 
BUFFALO. 

Cleaning of Love Canal Area Storm and Sani- 

tary Sewers. 

W90-11101 5G 


NEW YORK STATE DEPT. OF HEALTH, 
ALBANY. WADSWORTH CENTER FOR 
LABS. AND RESEARCH. 

Precipitation of 78 PCB Congeners from Aque- 

ous Solutions by Clay. 

W90-11843 5B 


NICHOLS COLL., DUDLEY, MA. DEPT. OF 
ENVIRONMENTAL SCIENCE, 
Mass Balance of the Taku Glacier, Alaska from 
1946 to 1986. 
W90-11987 2C 


NIGERIA UNIV., NSUKKA. DEPT. OF SOIL 
SCIENCE. 
Carbon, Nitrogen and Phosphorous Concentra- 
tions in Aggregates of Organic Waste-Amended 
Soils. 
W90-11589 SE 


NIGERIAN INST. OF SOCIAL AND 
ECONOMIC RESEARCH, IBADAN. 
Assessment of the Water-Supply Situation in 
ECOWAS Countries and the Policy Implica- 
tions. 
W90-11928 6D 


NORDDEUTSCHE 

NATURSCHUTZAKADEMIE, 

SCHNEVERDINGEN (GERMANY, F.R.). 
Long-term Population Dynamics of Breeding 
Bird Species in the German Wadden Sea Area. 
W90-10686 sC 


NORMANDEAU ASSOCIATES-SOUTHEAST, 
AIKEN, SC. 
Wetland Plant Communities on the Shoreline of 
a Newly Constructed Reservoir. 
W90-10941 2H 


NORTH CAROLINA DEPT. OF NATURAL 
RESOURCES AND COMMUNITY 
DEVELOPMENT, RALEIGH. 

Peat Mining Regulations and Coastal Water 

Quality Protection. 

W90- 10650 5G 


NORTH CAROLINA DEPT. OF NATURAL 
RESOURCES AND COMMUNITY 
DEVELOFMENT, RALEIGH. DIV. OF 
ENVIRONMENTAL MANAGEMENT. 
Fluoride Toxicity to Saltwater Organisms. 
W90-10596 5C 


NORTH CAROLINA DEPT. OF NATURAL 
RESOURCES AND COMMUNITY 
DEVELOPMENT, RALEIGH. DIV. OF SOIL 
AND WATER CONSERVATION. 
National Wetlands Inventory in North Carolina. 
W90-10600 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. 
Hedonic Study of the Effects of Erosion Control 
and Drainage on Farmland Values. 
W90-10703 6B 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF MARINE, EARTH AND 
ATMOSPHERIC SCIENCES. 
Temporal and Vertical Distribution of Acidity 
and Ionic Composition in Clouds: Comparison 
Between Modeling Results and Observations. 
W90-10801 


NORTH CAROLINA STATE UNIV. AT 

RALEIGH. DEPT. OF SOIL SCIENCE. 
Movement of Water and Chemical Poliutants 
from Waste Water Disposal Systems Through 
the Soil and Saprolite of Piedmont Landscapes. 
W90-11225 SE 


NORTH CAROLINA STATE UNIV., 
RALEIGH. 
Organic Chemical 
Through Soil. 
W90-10905 5B 


Movement Over and 


NORTH CAROLINA STATE UNIV., 
RALEIGH. DEPT. OF BIOLOGICAL AND 
AGRICULTURAL ENGINEERING. 

Wetland Buffer Areas for Treatment of Pumped 

Agricultural Drainage Water. 

W90-10602 5G 


Hydrology of Two Stormwater Infiltration 
Ponds on the North Carolina Barrier Islands. 
W90- 10607 4A 


Modeling Seepage from Stormwater Infiltration 
Ponds. 
W90-10608 4A 


NORTH CAROLINA STATE UNIV., 
RALEIGH. DEPT. OF CHEMICAL 
ENGINEERING. 
Membranes, Membrane Processes, and Their 
Applications: Needs, Unsolved Problems, and 
Challenges of the 1990's. 
W90-10573 3A 


NORTH CAROLINA STATE UNIV., 

RALEIGH. DEPT. OF CIVIL ENGINEERING. 
Effect of Sanitary Landfills on Surface and 
Ground Water Quality: A Statistical Analysis. 
W90-10627 5B 


NORTH CAROLINA STATE UNIV., 
RALEIGH. DEPT. OF ECONOMICS. 
Economic Incentives to Clear and Drain Poco- 
sin Wetlands. 
W90-10644 6C 


NORTH CAROLINA STATE UNIV., 
RALEIGH. DEPT. OF WOOD AND PAPER 
SCIENCE. 

Characterization and Biological Treatment of 

Bleach Plant Effluent. 

W90-11047 5D 


NORTH CAROLINA UNIV., CHAPEL HILL. 
DEPT. OF ENVIRONMENTAL SCIENCES 
AND ENGINEERING. 

Sewage Nutrient Removal by North Carolina 

Swamp Systems. 

W90-10604 5D 


Three-Dimensional Flow Model for Analysis of 
Remediation Efforts at a Polluted Coastal Aqui- 
fer. 

W90-10629 2F 


Graphs for Hydraulic Design of Sanitary 
Sewers. 
W90-10768 5D 


Interferences by Monochloramine and Organic 
Chloramines in Free Available Chlorine Meth- 
ods. 1. Amperometric Titration. 

W90-11715 7B 


Interferences by Monochloramine and Organic 
Chloramines in Free Available Chlorine Meth- 
ods. 2. N,N-Diethyl-p-phenylenediamine. 

W90-11716 7B 





NORTH CAROLINA UNIV., CHARLOTTE. 
DEPT. OF CIVIL ENGINEERING. 
Performance of Urban Wet Detention Ponds. 
W90-10609 5G 


NORTH DAKOTA UNIV., GRAND FORKS. 
DEPT. OF CIVIL. ENGINEERING. 
Comparison of Coupled Upflow and Coupled 
Downflow Fluid Bed Reactors Treating Synfuel 
Wastewater. 
W90-11015 5D 


NORTH TEXAS STATE UNIV., DENTON. 
INST. OF APPLIED SCIENCES. 
Aqueous Solubilities and Transformations of Te- 
trahalogenated Benzenes and Effects of Aquatic 
Fulvic Acids. 
W90-10880 5B 


NORTHEAST MARYLAND WASTE 
DISPOSAL AUTHORITY, BALTIMORE. 
Implementation of a Privatized Municipal 
Sewage Sludge Composting Facility--Baltimore, 
Maryland. 
W90-11141 SE 


NORTHEASTERN UNIV., BOSTON, MA. 
DEPT. OF CIVIL ENGINEERING. 
Role of Solid-Liquid Separation in the Removal 
of Zinc by Chemical Precipitation. 
W90-11033 5D 


Treatment of Soft Drink Syrup and Bottling 
Wastewater Using Anaerobic Upflo:v Packed 
Bed Reactors. 

W90-11051 5D 


NORTHERN ILLINOIS UNIV., DE KALB. 
DEPT. OF GEOLOGY. 
Reservoir Induced Seismicity Near Heron and 
El Vado Reservoirs, Northern New Mexico. 
W90-11426 6G 


NORTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT, HAVANA. 
Wetlands and Stormwater Management: A Case 
Study of Lake Munson. Part II: Impacts on 
Sediment and Water Quality. 
W90-10933 5G 


NORTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT, HAVANA. 
WATER RESOURCES DIV. 
Principal Vegetation Communities of the Choc- 
tawhatchee River Flood Plain, Northwest Flori- 
da. 
W90-10921 2H 


Overview of the Lake Jackson Restoration 
Project with Artificially Created Wetlands for 
Treatment of Urban Runoff. 

W90-10934 5G 


NOTRE DAME UNIV., IN. DEPT. OF 
BIOLOGICAL SCIENCES. 
Regulation of Pigment Sedimentation by Photo- 
Oxidation and Herbivore Grazing. 
W90-10724 2H 


OAK RIDGE NATIONAL LAB., TN. 
CHEMICAL TECHNOLOGY DIV. 
Degradation of Trichloroethylene and Trans- 
1,2-Dichloroethylene by a Methanotrophic Con- 
sortia in a Trickle-Type Bioreactor. 
W90-11339 5D 


OAK RIDGE NATIONAL LAB., TN. 
ENVIRONMENTAL SCIENCES DIV. 
Carbon Isotope Mass Transfer As Evidence For 
Contaminant Dilution. 
W90-11343 5B 


Lagrangian-Eulerian Method with Zoomable 
Hidden Fine-Mesh Approach to Solving Advec- 
tion-Dispersion Equations. 

W90-11642 5B 
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OAK RIDGE NATIONAL LAB., TN. HEALTH 
AND SAFETY RESEARCH DIV. 
Improved Luminescence Technique for Screen- 
ing Aromatic Contaminants in Environmental 
Samples. 
W90-11341 SA 


OAK RIDGE NATIONAL LAB., TN. OFFICE 
OF RISK ANALYSIS. 
Concentration of TCDD in Fish and the Poten- 
tial for Human Exposure. 
W90-11878 5B 


OCCIDENTAL CHEMICAL CORP., GRAND 
ISLAND, NY. GRAND ISLAND 
TECHNOLOGY CENTER. 

Selecting Activated Carbon for Adsorption 

Treatment. 

W90-11000 5D 


Adsorptive Capacities of Activated Carbon for 
Organic Constituents of Wastewaters. 
Ww90-11212 5D 


OFFICE OF PUBLIC WORKS, DUBLIN 
(IRELAND). 
Mathematical Modeling of Plunging Reservoir 
Flows. 
W90-11465 8B 


Two-layer Analysis of a Plunging Density Cur- 
rent in a Diverging Horizontal Channel. 
W90-11467 8B 


OFFICE OF RADIATION PROGRAMS, 
WASHINGTON, DC. 
Ground-Water Protection Standards for Inactive 
Uranium Tailings Sites (40 CFr 192). Back- 
ground Information for Final Rule. 
W90-11272 5G 


OFFICE OF THE SUPERVISING SCIENTIST 
FOR THE ALLIGATOR RIVERS REGION, 
SYDNEY (AUSTRALIA). 
Use of Biological Monitoring in the Assessment 
of Effects of Mining Wastes on Aquatic Ecosys- 
tems of the Alligator Rivers Region, Tropical 
Northern Australia. 
W90-11196 TA 


OGDEN MARTIN SYSTEMS, INC., 
FAIRFIELD, NJ. 
Indianapolis Resource Recovery Facility: Solv- 
ing the Sludge and Refuse Disposal Problem. 
W90-11143 SE 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
AGRONOMY. 
Soil Erosion by Wind and Water: Problems and 
Prospects. 
W90-11307 2J 


Erodibility and Erosivity. 
W90-11313 2J 


Monitoring Soil Erosion’s Impact on Crop Pro- 
ductivity. 
W90-11315 4D 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
ENTOMOLOGY. 
Effects of pH and Temperature on the Acute 
Toxicity and Uptake of Carbaryl in the Midge, 
Chironomus riparius. 
W90-10741 5C 


OHIO UNIV., ATHENS. DEPT. OF CIVIL 
ENGINEERING. 
Effects of Drought on Streamflow Characteris- 


tics. 
W90-11490 2E 


OK TEDI MINING LTD., PORT MORESBY 
(PAPUA NEW GUINEA). 
Investigations of the Impact of Effluent from the 
Ok Tedi Copper Mine on the Fisheries Resource 
in the Fly River, Papua New Guinea. 
W90-11205 5C 


OKAYAMA UNIV, (JAPAN). DEPT. OF 
PUBLIC HEALTH. 
Gas Chromatographic and Capillary Gas Chro- 
matographic/Mass Spectrometric Determination 
of Organic Sulfur Compounds (OSCs) in Sedi- 
ment from Ports: Significance of These Com- 
pounds as an Oil Pollution Index. 
W90-10889 5A 


OKLAHOMA UNIV., NORMAN. 
Dehalogenation of Pesticides by Anaerobic 
Microorganisms in Soils and Groundwater: A 
Review. 

W90-10899 5B 


OKLAHOMA UNIV., NORMAN. DEPT. OF 
BOTANY AND MICROBIOLOGY. 
Anaerobic Biodegradation of 2,4,5-Trichloro- 
phenoxyacetic Acid in Samples from a Methano- 
genic Aquifer: Stimulation by Short-Chain Or- 
ganic Acids and Alcohols. 
W90-11524 5B 


OKLAHOMA UNIV., NORMAN. DEPT. OF 
GEOGRAPHY. 
Mean Seasonal and Spatial Variability in Gauge- 
Corrected, Global Precipitation. 
W90-11443 2B 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF CHEMICAL SCIENCES. 
Identification of Organic N-Chloramines In 
Vitro in Stomach Fluid from the Rat after 
Chlorination. 
W90-11714 5A 


ONTARIO HYDRO, TORONTO. RESEARCH 
DIV. 
Thermal and Physical Properties of Candidate 
Buffer-Backfill Materials for a Nuclear Fuel 
Waste Disposal Vault. 
W90-11146 SE 


ONTARIO MINISTRY OF AGRICULTURE 
AND FOOD, GUELPH. AGRICULTURAL 
LAB. SERVICES BRANCH. 

Organochlorine Residues in Bird Species Col- 

lected Dead in Ontario 1972-1988. 

W90-10891 5B 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, DORCHESTER. DORSET 
RESEARCH CENTER. 
Deposition and Transport of Trace Metals in an 
Acidified Catchment of Central Ontario. 
W90-10848 5B 


Aqueous Inputs of Mercury to Precambrian 
Shield Lakes in Ontario. 
W90-11917 5B 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, REXDALE. AQUATIC 
BIOLOGY SECTION. 
Attached Filamentous Algae of Northern Lake 
Superior: Field Ecology and Biomonitoring Po- 
tential during 1983. 
W90-11668 5C 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, REXDALE. WATER 
RESOURCES BRANCH. 
Erythrocytic Micronuclei in Wild Fish from 
Lakes Superior and Ontario That Have Pollu- 
tion-Associated Neoplasia. 
W90-1 1667 5C 


Interrelationships Between Mercury Levels in 
Yearling Yellow Perch, Fish Condition and 
Water Quality. 

W90-11869 5B 





ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. WATER 
RESOURCES BRANCH. 
Heavy Metals in Water and Suspended Particu- 
lates from an Urban Basin Impacting Lake On- 
tario. 
W290-10858 5B 


ONTARIO VETERINARY COLL., GUELPH. 
DEPT. OF PATHOLOGY. 
Pathogenesis of Skin and Liver Neoplasms in 
White Suckers form Industrially Polluted Areas 
in Lake Ontario. 
W90-11961 5C 


ORANGE FREE STATE UNIV., 
BLOEMFONTEIN (SOUTH AFRICA). DEPT. 
OF MICROBIOLOGY. 
Anaerobic Treatment of Municipal Landfill 
Leachate Using an Anaerobic Hybrid Digester. 
W90-11178 5D 


OREGON STATE HEALTH DIV., PORTLAND. 
DRINKING WATER PROGRAM. 
Slow Sand Filtration in Small 
Oregon. 
W90-11501 5F 


Systems in 


OREGON STATE UNIV., CORVALLIS. 
Regional Analysis of Wet Deposition for Effects 
Research. 

W90-11337 2B 


OREGON STATE UNIV., CORVALLIS. COLL. 
OF FORESTRY. 
Coarse Woody Debris and Channel Morphology 
Interactions for Undisturbed Streams in South- 
east Alaska, U.S.A. 
W90-11435 2E 


OREGON STATE UNIV., CORVALLIS. DEPT. 

OF AGRICULTURAL ENGINEERING. 
Applying Partial Irrigation in Pakistan. 
W90-11491 3F 


Deficit Irrigation: I. Analytical Framework. 
W90-11496 3F 


Deficit Irrigation: II. Observations in Columbia 
Basin. 
W90-11497 3F 


OREGON STATE UNIV., CORVALLIS. DEPT. 

OF BOTANY AND PLANT PATHOLOGY. 
Initial Establishment of Riparian Vegetation 
After Disturbances by Debris Flows in Oregon. 
W90-11585 


ORGANIZATION OF AMERICAN STATES, 
ST. GEORGE’S (GRENADA). INTEGRATED 
DEVELOPMENT PROJECT. 

Management Challenge of Grand Anse Beach 

Erosion, Grenada, West Indies. 

W90-11635 4D 


OSAKA CITY INST. OF PUBLIC HEALTH 
AND ENVIRONMENTAL SCIENCES (JAPAN). 
Effects of Stirring on Residual Chlorine During 
Chlorination of Seawater Containing Ammonia 
Nitrogen. 
W90-11683 5B 


OSAKA CITY INST. OF PUBLIC HEALTH 
AND ENVIRONMENTAL SCIENCES (JAPAN). 
DEPT. OF EPIDEMIOLOGY. 
Screening of Aquatic Samples for Vibrio cho- 
lerae Serotype O1 by a Dot-Blot Method and a 
Latex Agglutination Test. 
W90-11518 5A 


OSLO UNIV. (NORWAY). DEPT. OF 
LIMNOLOGY. 
Nutrients (P, N, Si) and Growth Conditions for 
Diatoms and Oscillatoria spp. in Lakes of South- 
Eastern Norway. 
W90-11864 2H 
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OTTAWA UNIV. (ONTARIO). OTTAWA- 
CARLETON INST. OF BIOLOGY. 
Phosphorus Deficiency and _ Its 
Among Lakes. 
W90-10730 2H 


Variation 


OXFORD UNIV. (ENGLAND). DEPT. OF 
BIOCHEMISTRY. 
Use of Bioreactor Kinetics to Quantify the Ef- 
fects of Interfering Agents on Bioreactor Effi- 
ciency: ‘Proof of Principle’ Using Uranium-Ac- 
cumulating Citrobacter sp. in a Plug Flow Reac- 
tor. 
W90- 10678 5D 


PADUA UNIV. (ITALY). INST. OF 
OCCUPATIONAL MEDICINE. 
Toxicological Aspects of Pesticides in Natural 
Waters. 
W90-11413 SC 


PAQUES LAVALIN, WILLOWDALE, 
ONTARIO, CANADA M2J SA6. 
Start-Up and Performance Testing of a Full 
Scale UASB Anaerobic Wastewater Treatment 
Facility. 
W90-10987 5D 


PARSONS MUNICIPAL SERVICES, INC., 
PASADENA, CA. 
Post Tax Reform Approaches to Wastewater 
Privatization. 
W90-11142 5D 


PATHFINDER FUND, BOSTON, MA. 
Lagrangian Model for Water Quality Modelling 
(Un Modele Lagrangien de Qualite. Application 
al’Arc a l’Aval Aix-en-Provence). 

W90-11724 7C 


PATRAS UNIV. (GREECE). DEPT. OF 
CHEMISTRY. 
Anaerobic Treatment of Currant-Finishing 
Wastewater: UASB versus Fluidized-Bed Reac- 
tor. 
W90-11176 5D 


Note on Anaerobic Treatment of Currant-Fin- 
ishing Wastewater in Downflow Anaerobic Fil- 
ters and the Effect of Media Design on Their 
Performance. 

W90-11594 5D 


PATUXENT WILDLIFE RESEARCH CENTER, 
LAUREL, MD. 
Effects of Arsenate on Growth and Physiology 
in Mallard Ducklings. 
W90-11853 5C 


PCI MEMBRANE SYSTEMS LTD., 
WHITCHURCH (ENGLAND). 
RO for Improved Products in the Food and 
Chemical Industries and Water Treatment. 
W90-10575 3A 


PCI OZONE CORP., WEST CALDWELL, NJ. 
Sludge Treatment by Oxyozosynthesis. 
W90-11103 5D 


Oxidation Mechanism of the Oxyozosynthesis 
Process. 
W90-11104 5D 


PEI ASSOCIATES, INC., CINCINNATI, OH. 
Sludge Incineration and Hazardous Air Pollut- 
ants. 

W90-11123 5D 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRICULTURAL 
ENGINEERING. 
Land Application of Water Plant Sludges. 
W90-11022 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. SCHOOL OF FOREST RESOURCES. 
Comparison of Soil Water Chemistry and 
Sample Size Requirements for Pan vs Tension 
Lysimeters. 
W90-11874 2G 


PENNSYLVANIA UNIV., PHILADELPHIA. 
Assessment of Waste Heat Utilization Technol- 
ogies: Overview. 

W90-11545 6B 


PHILIPPINE COUNCIL FOR AGRICULTURE 
AND RESOURCES RESEARCH AND 
DEVELOPMENT, LOS BANOS. 
Farming Systems and Soil Management: the 
Philippines/Australian Development Assistance 
Program Experience. 
W90-11401 4A 


PHILIPPINES UNIV. AT LOS BANOS. COLL. 
OF FORESTRY. 
Soil, Climate, and Soil Erosion Control: State of 
Knowledge. 
W90-11402 4D 


PHILIPPINES UNIV. AT LOS BANOS. COLL. 
OF HUMAN ECOLOGY. 
Assessment of National Soil Erosion Control 
Management Programs in the Philippines. 
W90-11393 4D 


PHILIPPINES UNIV. AT LOS BANOS. 
FARMING SYSTEMS AND SOIL RESOURCES 
INST. 

Farming Systems Approach to Soil Erosion 

Control and Management. 

W90-11400 4D 


Review of Public Health Problems Associated 
with the Integration of Animal Husbandry and 
Aquaculture, with Emphasis on Southeast Asia. 
W90-11588 5c 


PHILIPPINES UNIV., DILIMAN, QUEZON 
CITY. COLL. OF ENGINEERING. 
Assessment of Some Soil Erosion Prediction 
Models for Application to the Philippines. 
W90-11397 


PHYSICAL RESEARCH LAB., AHMEDABAD 
(INDIA). 
Chemistry of Uranium, Thorium, and Radium 
Isotopes in the Ganga-Brahmaputra River 
System: Weathering Processes and Fluxes in the 
Bay of Bengal. 
W90-10742 2K 


PITTSBURGH UNIV., PA. DEPT. OF CIVIL 
ENGINEERING. 
Hybrid Expanded-Bed GAC Reactor for Treat- 
ing Inhibitory Wastewaters. 
W90-10760 5D 


PITTSBURGH UNIV., PA. DEPT. OF 
RADIATION HEALTH. 
Evaluation of Trace Metal Deposition History 
and Potential Element Mobility in Selected Core 
Samples from Peat and Wetland Ecosystems. 
W90-10835 5B 


PLYMOUTH MARINE LAB. (ENGLAND). 
Measurement of Physiological Energetics 
(Scope for Growth) and Chemical Contaminants 
in Mussels (Arca zebra) Transplanted Along a 
Contamination Gradient in Bermuda. 

W90-11553 5C 


Analysis of Macrobenthic and Meiobenthic 
Community Structure in Relation to Pollution 
and Disturbance in Hamilton Harbour, Bermu- 
da. 

W90-11554 5C 





Comparisons of Dominance Curves. 
W90-11555 5c 


Water Quality Bioassays in Two Bermudan Har- 
bours Using the Ciliate Euplotes vannus, in Re- 
lation to Tributyltin Distribution. 

W90-11556 5A 


POITIERS UNIV. (FRANCE). LAB. DE 

CHIMIE DE L’EAU ET DES NUISANCES. 
Iron (III) Coagulation of Humic Substances Ex- 
tracted from Surface Waters: Effect of pH and 
Humic Substances Concentration (Coagulation 
par Fe(III) de Substanczs Humiques Extraites 
d’Eaux de Surface: Effet du pH et de la Concen- 
tration en Substances Humiques). 
W90-11677 5F 


POLISH ACADEMY OF SCIENCES, 
KRAKOW. ZAKLAD BIOLOGII WOD. 
Sessile Algal Communities in a Mountain Stream 
in Conditions of Light Gradation During Its 
Flow Through a Cave (West Tatra, Poland). 
W90-11514 2H 


Ecological Characteristics of Communities of 
Sessile Algae in the Biala and Czarna Wiselka 
Streams, Headwaters of the River Vistula (Sile- 
sian Beskid, Southern Poland). 

Ww90-11515 2H 


PORT HARCOURT UNIV. (NIGERIA). DEPT. 
OF ZOOLOGY. 
Preliminary Observations on the Nature, Taxo- 
nomic Composition, Distribution, Behavior and 
Nutrient Requirements of the ‘Unusual’ Algal 
‘Jellies’ of Oguta Lake in Southeastern Nigeria. 
W90-11701 2H 


PORTLAND STATE UNIV., OR. DEPT. OF 
CIVIL ENGINEERING. 
Influence of Climate Variability on Streamflow 
Variability: Implications in Streamflow Predic- 
tions and Forecasting. 
W90-11235 2E 


PORTO UNIV. (PORTUGAL). INST. DE 
ZOOLOGY. 
Seasonal Fluctuation in the Zooplankton Com- 
munity of Azibo Reservoir (Portugal). 
W90-11858 2H 


PRINCETON UNIV., NJ. WATER 
RESOURCES PROGRAM. 
Similarity and Scale in Catchment Storm Re- 
sponse. 
W90-11448 2E 


PROCTER AND GAMBLE CO., CINCINNATI, 
OH. ENVIRONMENTAL SAFETY DEPT. 
Interacting Effects of pH Acclimation, pH, and 
Heavy Metals on Acute and Chronic Toxicity to 
Ceriodaphnia dubia (Cladocera). 
W90-11597 5C 


Laboratory-Scale Model for Evaluating Effluent 
Toxicity in Activated Sludge Wastewater Treat- 
ment Plants. 

W90-11995 5D 


PSC ENGINEERS AND CONSULTANTS, INC., 
LANCASTER, PA. 
Volatile Organic Carbon Emission-Control Sys- 


tems. 
W90-11972 5D 


PTI ENVIRONMENTAL SERVICES, 
BELLEVUE, WA. 
Apparent Effects Threshold Approach. 
W90-11268 


PUBLIC HEALTH LAB. SERVICE, BATH 
(ENGLAND). 
Survival of Legionella pneumophila Within 
Cysts of Acanthamoeba polyphaga Following 
Chlorine Exposure. 
W90-11941 5B 
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ROBERT S. KERR ENVIRONMENTAL RESEARCH LAB., ADA, OK. 


QUEBEC UNIV., MONTREAL. DEPT. DE 
CHEMIE. 
Toxicity of Cadmium, Copper, and Mercury to 
Isolated Trout Hepatocytes. 
W90-10721 5C 


QUEEN’S UNIV., BELFAST (NORTHERN 
IRELAND). DEPT. OF CHEMICAL 
ENGINEERING. 

Three-Resistance Transport Model for Dye Ad- 

sorption onto Bagasse Pith. 

W90-10764 5D 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF CHEMISTRY. 
Studies on Redistribution During the Analytical 
Fractionation of Metals in Sediments. 
W90-10845 5A 


Distribution and Classification of Metal Species 
in Soil Leachates. 
W90-10846 5A 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF PHYSICS. 
Elemental Analysis of Lake Sediment from Sud- 
bury, Canada, Using Particle-Induced X-ray 
Emission. 
W90- 10843 5B 


QUEENSLAND DEPT. OF PRIMARY 
INDUSTRIES, TOOWOOMBA (AUSTRALIA). 
SOIL CONSERVATION RESEARCH 
BRANCH. 
Methods for Measuring Soil Erosion: Some Re- 
sults from Subtropical and Tropical Queensland. 
W90-11399 2J 


QUEENSLAND UNIV., BRISBANE 
(AUSTRALIA). DEPT. OF CHEMICAL 
ENGINEERING. 
Automatic Control of Effluent Quality from a 
High-Rate Anaerobic Treatment System. 
W90-11675 5D 


RADIAN CORP., RESEARCH TRIANGLE 
PARK, NC. 
Characterization of Long-Term Toxic Emissions 
from Municipal Sludge Incineration--Project 
Plan and Status. 
Ww90-11124 5A 


RAVISHANKAR UNIV., RAIPUR (INDIA). 
DEPT. OF CHEMISTRY. 
Extraction-Spectrophotometric Determination 
of Arsenic in Environmental Samples with 
Iodide and Amidines. 
W90-11627 5A 


READING UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Caribbean Tropical Storm Activity over the 
Past Four Centuries. 
W90-10781 2B 


REDWOOD SEWER DISTRICT, GRANTS 
PASS, OR. 
Sludge Takes the Lead in Community Recy- 
cling. 
W90-11767 5E 


REGINA UNIV. (SASKATCHEWAN). 

FACULTY OF ENGINEERING. 
Anaerobic Filter Treatment of 
Wastewater at Low Temperatures. 
W90-10986 5D 


Dairy 


RHODE ISLAND UNIV., NARRAGANSETT. 
CENTER FOR ATMOSPHERIC CHEMISTRY 
STUDIES. 
Determination of Trace Elements, Including Re- 
gional Tracers, in Rhode Island Precipitation. 
W90-11787 5A 


RHODE ISLAND UNIV., NARRAGANSETT. 
GRADUATE SCHOOL OF OCEANOGRAPHY. 
Biogeochemistry of Butyltins in an Enclosed 
Marine Ecosystem. 
W90-11719 5B 


RIJKSINSTITUUT VOOR DE 
VOLKSGEZONDHEID EN MILIEUHYGIENE, 
BILTHOVEN (NETHERLANDS). 
Fixation of Dissolved Silicate and Sedimentation 
of Biogenic Silicate in the Lower River Rhine 
During Diatom Blooms. 
W90-10567 5C 


Organics in Groundwater. 
W90-11408 SB 


Dihaloacetonitriles in Dutch Drinking Waters. 
W90-12006 SF 


RIJKSINSTITUUT VOOR NATUURBEHEER, 
ARNHEM (NETHERLANDS). 
Perspectives in Using Shorebird Counts for As- 
sessing Long-term Changes in Wader Numbers 
in the Wadden Sea. 
W90- 10687 2L 


RIJKSINSTITUUT VOOR NATUURBEHEER, 
LEERSUM (NETHERLANDS). 
Anthropogenic Influences and Management of 
Estuaries. 
W90-11903 4C 


RIJKSINSTITUUT VOOR 
VISSERIJONDERZOEK, IJMUIDEN 
(NETHERLANDS). 
Tetrachlorobenzyltoluenes 
Netherlands. 
W90-11837 5B 


in Eel from the 


RIJKSSTATION VOOR POPULIERENTEELT, 
GERAARDSBERGEN (BELGIUM). 
Water Supply from the Groundwater Table and 
the Growth of Poplar: A Case Study. 
W90-10526 21 


RIJKSWATERSTAAT, HAREN 

(NETHERLANDS). TIDAL WATERS DIV. 
Mutual Relationship Between the Monitoring 
and Modelling of Estuarine Ecosystem. 
W90-10694 5A 


RIJKSWATERSTAAT, THE HAGUE 
(NETHERLANDS). DIV. OF TIDAL WATERS. 
Monitoring the Progress of Attempts to Reduce 
Nutrient Load and Inputs of Certain Com- 
pounds in the North Sea by 50%. 
W90-11823 5B 


RJN ENVIRONMENTAL ASSOCIATES, INC., 
WHEATON, IL. 
Upgrading of Solids Handling Equipment Re- 
duces Treatment Costs. 
W90-11114 5D 


RMT, INC., GREENVILLE, SC. 
Simulation Studies of the Transient Response of 
Activated Sludge Systems to Biodegradable In- 
hibitory Shock Loads. 
W90-10985 5D 


ROBERT S. KERR ENVIRONMENTAL 
RESEARCH LAB., ADA, OK. 
Transport Processes Involving Organic Chemi- 
cals. 
W90-10907 5B 


Biodegradation and Sorption of Organic Sol- 
vents and Hydrocarbon Fuel Constituents in 
Subsurface Environments. 

W90-11079 5B 





Dissolved Oxygen and Methane in Water by a 
GC Headspace Equilibration Technique. 
W90-11610 SA 


ROCHESTER UNIV., NY. ENVIRONMENTAL 
HEALTH SCIENCES CENTER. 
Human Health Risks From Methylmercury in 
Fish. 
W90-11926 5C 


ROCKY MOUNTAIN CONSULTANTS, INC., 
ENGLEWOOD, CO. 
Removing and Disposing of Radium from Well 
Water. 
W90-11504 SF 


ROGERS, GOLDEN AND HALPERN, INC., 
PHILADELPHIA, PA. 
Buffer Delineation Method for Coastal Wetlands 
in New Jersey. 
W90-10642 6F 


ROORKEE UNIV. (INDIA). DEPT. OF 
CHEMISTRY. 
Simultaneous Extraction Scheme: A Method to 
Characterise Metal Forms in Sewage Sludge. 
W90-11216 7B 


ROORKEE UNIV. (INDIA). DEPT. OF CIVIL 
ENGINEERING. 
Reorganization of Water-Distribution System. 
W90-10770 


Modelling in Zone Settling for Different Types 
of Suspended Materials. 
W90-11990 5D 


ROORKEE UNIV. (INDIA). WATER 
RESOURCES DEVELOPMENT TRAINING 
CENTER. 
Optimum Location of Drains in Concrete Dams. 
W90-10788 8B 


ROSENSTIEL SCHOOL OF MARINE AND 
ATMOSPHERIC SCIENCE, MIAMI, FL. 

Can Multiple Tidal Inlets be Stable. 

W90-11935 2J 


ROSTOCK UNIV. (GERMAN D.R.). DEPT. OF 
BIOLOGY. 
Live Algae in Deep Sediment Layers. 
W90-11698 2L 


Characteristics of Phytoplankton in Brackish 
Waters of Different Trophic Levels. 
W90-11885 2L 


Secondary Production of Calanoids (Copepoda, 
Crustacea) in Brackish Waters. 
W90-11887 2L 


Carbon Flux Dynamics in a Shallow Eutrophic 
Estuary. 
W90-11893 2L 


NH4 Rhythm of Cyanobacteria in Eutrophic 
Shallow Waters and in Laboratory Cultures. 
W90-11895 2H 


Influence of Pollution Factors on the Denitrifi- 
cation Process in Shallow Coastal Waters--Ex- 
periments in Microbiology and Nutrient Bal- 
ance, (Der Einfluss von Schadstoffen auf den 
Denitrifikationsprozess in flachen Kustengewas- 
sern--Untersuchungen zur Mikrobiologie und 
Stoffbilanz). 

W90-11902 5C 


Ecosystem Management in Estuaries: Costs and 
Benefits. 
W90-11904 5G 


Recent Changes in the Phytal Zone of Greifs- 
wald Bay. 
W90-11905 2L 
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ROSWELL PARK MEMORIAL INST., 
BUFFALO, NY. 
32P-Postlabeling Detection of DNA Adducts in 
Fish From Chemically Contaminated Water- 
ways. 
W90-11960 5C 


ROZICH AND GAUDY, INC., NEWARK, DE. 
Applications of Modified Extended Aeration 
Systems for Minimizing Sludge Production. 
W90-11105 


RURAL WATER COMMISSION OF 
VICTORIA, ARMADALE (AUSTRALIA). 
WATER QUALITY ASSESSMENT SECTION. 
Importance of Site Selection in Monitoring the 
Macroinvertebrate Communities of the Yarra 
River, Victoria. 
W90-11204 1A 


RUSSNOW, KANE AND ANDREWS, INC., 
RALEIGH, NC. 
Hydrogeologic Case Study of Septic Tank Ef- 
fluent Discharge, Figure Eight Island, North 
Carolina. 
W90-10626 5B 


RUTGERS - THE STATE UNIV., NEW 
BRUNSWICK, NJ. CENTER FOR COASTAL 
AND ENVIRONMENTAL STUDIES. 
Threats to Beach Resources and Park Bound- 
aries Caused by Shoreline Migration in an Urban 
Estuarine Park. 
W90-11822 21 


RYCKMAN (D.W.) AND ASSOCIATES, ST. 
LOUIS, MO. REACT DIV. 
Design and Implementation of a Risk-based Re- 
medial Action Program for Underground Tank 
Removal at a Dioxin-Contaminated Site. 
W90-10971 5G 


RYERSON POLYTECHNICAL INST., 
TORONTO (ONTARIO). DEPT. OF APPLIED 
GEOGRAPHY. 

Reality of Valuing Wetlands: The Case of Gree- 

nock Swamp, Ontario, Canada. 

W90-10920 2L 


SAINT JOHNS RIVER WATER 
MANAGEMENT DISTRICT, PALATKA, FL. 
DEPT. OF RESOURCE MANAGEMENT. 
Evolution of Wetland Regulation Under Chap- 
ter 40C-4, F.A.C. 
W90-10964 6E 


SALEM STATE COLL., MA. DEPT. OF 
GEOGRAPHY. 
Cartographic Modeling of Nonpoint Pollutant 
Surfaces for a Coastal Drainage Area. 
W90-10591 71C 


SALFORD UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 

Tidal Power Generation. 

W90-11284 8B 


Extreme Flood Assessment. 
W90-11976 2E 


SANDIA NATIONAL LABS., ALBUQUERQUE, 
NM. EARTH SCIENCES DIV. 
Scale Effects in Well Testing in Fractured 
Media. 
W90-11377 2F 


SANTA CLARA UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Evaluation of Activated Sludge Oxygen Uptake 
Rate Test Procedures. 
W90-10763 5D 


SASKATCHEWAN HIGHWAYS AND 
TRANSPORTATION, NORTH BATTLEFORD. 
Postfailure Analysis: Trampling Lake Causeway, 
Saskatchewan, Canada. 
W90-11147 8D 


SASKATCHEWAN UNIV., SASKATOON. 
DEPT. OF CIVIL ENGINEERING. 
Mechanisms of Osmotic Flow and Volume 
Change in Clay Soils. 
W90-11144 2G 


Hydraulic Jump in a Steeply Sloping Square 
Conduit. 
W90-11475 8B 


SAVANNAH RIVER ECOLOGY LAB., AIKEN, 
Sc. 
Water Chemistry of Carolina Bays: A Regional 
Survey. 
W90-11529 2H 


Species Richness of Calanoid Copepods, Clado- 
cerans and Other Branchiopods in Carolina Bay 
Temporary Ponds. 

W90-11584 2H 


SAVANNAH RIVER LAB., AIKEN, SC. 
Accurate Determination of Cd113m in Environ- 
mental Samples. 

W90-11611 5A 


SCHENECTADY CITY DEPT. OF WATER 
POLLUTION CONTROL, NY. 
In-Vessel Composting: Process Selection; 
Design, Construction and Start-up--City of 
Schenectady, New York. 
W90-11126 SE 


SCHNABEL ENGINEERING ASSOCIATES, 
RICHMOND, VA. 
Water Balance Modeling and Safe Yield Estima- 
tion for Ground Water Management - 1. Meth- 
odology. 
W90-10620 2F 


Water Balance Modeling and Safe Yield Estima- 
tion for Ground Water Management - 2. Case 
Histories. 

W90-10621 2F 


SCIENCE APPLICATIONS INTERNATIONAL 

CORP., SAN DIEGO, CA. APPLIED 

ENVIRONMENTAL SCIENCES DEPT. 
Petroleum and Chlorinated Hydrocarbon Analy- 
sis in Support of In Vitro Studies of Natural 
Anaerobic and Aerobic Microbial Degradation 
of Xenobiotics in Contaminated Groundwater 
and Soil. 
W90-11621 5B 


SCIENCE UNIV. OF TOKYO (JAPAN). 
FACULTY OF PHARMACEUTICAL 
SCIENCES. 

Evaluation of Toxicity of River Sediments by In 

Vitro Enzyme Inhibition. 

W90-10890 SA 


Evaluation of Pollutant Toxicity in Aquatic En- 
vironment by Assay of Enzymes Released from 
Lysosomes. 

W90-11835 SA 


SEMBENELLI (PIERO) CONSULTANTS, 
MILAN (ITALY). 

Geosynthetics for Hydro Schemes. 

W90-11458 8G 


SERVICE REGIONAL I” AMENAGEMENT 

DES EAUX RHONE-ALPES, LYON (FRANCE). 
CARTOQE: A Simplified Model to Manage the 
Quality of Water in the Rivers of a Department 
(CARTOQE: un Modele Simplifie pour la Ger- 
tian de la Qualite des Eaux des Rivieres d’un 
Departement). 
W90-11728 5B 





SHEFFIELD UNIV. (ENGLAND). DEPT. OF 
ANIMAL AND PLANT SCIENCES. 
Effect of Stress on a Freshwater Benthic Detriti- 


vore: Scope for Growth in Gammarus pulex. 
W90-11159 SA 


Field Deployment of a Scope for Growth Assay 
Involving Gammarus pulex, A Freshwater 
Benthic Invertebrate. 

W90-11160 5A 


Inter- and Intraspecific Variation in Sensitivity 
to Toxins: The Effects of Acidity and Zinc on 
the Freshwater Crustaceans Asellus Aquaticus 
(L.) and Gammarus Pulex (L). 

W90-12000 5C 


SHIZUOKA UNIV. (JAPAN). SCHOOL OF 

FOOD AND NUTRITIONAL SCIENCES. 
Possible Correlation Between Environmental 
Chemicals and Pigment Cell Neoplasia in Fish. 
W90-11963 5A 


SIMCOE ENGINEERING GROUP LTD., 
PICKERING (ONTARIO). 
Treating Electroplating Wastewater Using an 
Anaerobic Filter. 
W90-10995 5D 


SMC MARTIN, INC., VALLEY FORGE, PA. 
Woodloch Springs: Working Together for Wet- 
land-Sensitive Planning. 

W90-10938 6B 


SMITHSONIAN INSTITUTION, 
WASHINGTON, DC. MUSEUM OF NATURAL 
HISTORY. 

Epizootiology of Neoplasms in Bony Fish of 

North America. 

W90-11956 5C 


SOCIETE DEGREMONT, RUEIL- 
MALMAISON (FRANCE). DIRECTION 
TECHNIQUE. 
Nitrates and Drinking Water. 
W90-11407 


SOCIETE GRENOBLOISE D’ETUDES ET 
D’APPLICATIONS HYDRAULIQUES 
(FRANCE). 
Methods and Modelling Techniques Used for 
Sea Pollution Studies, Applications to Different 
Case Studies (Methodes et Outils Utilises pour 
l’Etude des Rejets en Mer). 
W90-11736 5B 


SOIL CONSERVATION SERVICE, RALEIGH, 
NC 


Protecting Wetlands with Swampbuster. 
W90-10643 


SOIL CONSERVATION SERVICE, 
WASHINGTON, DC. RESOURCE 
INVENTORY DIV. 

First Look at the 1987 National Resources In- 

ventory. 

W90-11149 7C 


SOLAR ENERGY RESEARCH INST., 
GOLDEN, CO. SOLAR FUELS DIV. 
Anaerobic Digestion of Processed Municipal 
Solid Waste Using a Novel High Solids Reactor: 
Maximum Solids Levels and Mixing Require- 
ments. 
W90-10677 5D 


SOLMAR CORP., ORANGE, CA. 
Enhanced Anaerobic Digestion and Odor Con- 
trol Through Bioaugmentation. 
W90-11110 5D 


SOUTH CAROLINA UNIV., COLUMBIA. 
DEPT. OF CIVIL ENGINEERING. 
Impact of Septic Tank Systems on Coastal 
Water Resources. 
W90-10625 5D 
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STATIUNEA DE CERCETARI STEJARUL, PIATRA-NEAMT (ROMANIA). GEOMORPHOLOGY 


SOUTH DAKOTA STATE UNIV., 
BROOKINGS. DEPT. OF PLANT SCIENCE. 
Estimates of Natural Soil-Drainage Volumes in 
South Dakota. 
W90-11965 2G 


SOUTH FLORIDA WATER MANAGEMENT 
DISTRICT, WEST PALM BEACH. DEPT. OF 
RESOURCE MANAGEMENT. 

Sensitivity of Estuarine Systems. 

W90-10589 2L 


SOUTHERN CALIFORNIA COASTAL WATER 
RESEARCH PROJECT, LONG BEACH. 
Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Effects of Acute and Chronic Expo- 
sures on the Cytosolic Distribution of Cadmium, 
Copper and Zinc. 
W90-10738 5C 


Exposure of Scorpionfish (Scorpaena guttata) to 
Cadmium: Biochemical Effects of Chronic Ex- 
posure. 

W90-10739 5€ 


SOUTHERN CALIFORNIA METROPOLITAN 
WATER DISTRICT, LOS ANGELES. 
Ozone--Chloramines and Activated Carbon to 
Control Disinfection By-Products. 
W90-11816 5F 


SOUTHERN PIEDMONT CONSERVATION 
RESEARCH CENTER, WATKINSVILLE, GA. 
Soil Variables and Interactions Affecting Predic- 
tion of Crop Yield Pattern. 
W90-10830 2G 


SOUTHERN UNIV., BATON ROUGE, LA. 
DEPT. OF BIOLOGICAL SCIENCES. 
Arsenic Uptake and Depuration by Red Cray- 
fish, Procambarus clarkii, Exposed to Various 
Concentrations of Monosodium Methanearson- 
ate (MSMA) Herbicide. 
W90-11840 5B 


Chronic Effects of Arsenic on American Red 
Crayfish, Procambarus clarkii, Exposed to 
Monosodium Methanearsonate (MSMA) Herbi- 
cide. 

W90-11841 5C 


SOUTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT, BROOKSVILLE. 
Analysis of Water Level Indicators in Wetlands: 
Implications for the Design of Surface Water 
Management Systems. 
W90-10930 1C 


SOYUZGIPROVODKHOZ INST., MOSCOW 
(USSR). 
Planning of Water Resources System Manage- 
ment. 
W90-11812 6A 


SRH ASSOCIA" ?'S, INC., PORTLAND, OR. 
Investigation c. Ground Water Flow Patterns 
from Comparison of Fault, Joint and Photo- 
Lineament Trends in the Edwards Limestone, 
Texas, U.S.A. 

W90-11374 2F 


SRI KRISHNADEVARAYA UNIV., 
ANANTAPUR (INDIA). DEPT. OF ZOOLOGY. 
Effect of Pesticides on Succinate and Lactate 
Dehydrogenase Activities in the Freshwater 
Field Crab, Oziotelphusa senex senex (Fabri- 
cius). 
W90-11173 5C 


SRI LANKA UNIV., PERADENIYA. 
Decontamination Technologies for Release from 
Bioprocessing Facilities. Part I. Introduction. 
Part II. Decontamination of Wastewater. 
W90-11634 5D 


SRI VENKATESWARA UNIV., KAVALI 
(INDIA). DIV. OF TOXICOLOGY. 
Influence of Salinity in the Toxicity of Phospha- 
midon to the Estuarine Crab, Scylla serrata 
(Forskal). 
W90-10886 5C 


STANDARD MICROSYSTEMS CORP., 
HAUPPAUGE, NY. 
Electrochemical Fluoride Removal in Semicon- 
ductor Wastewater. 
W90-11007 5D 


STANFORD UNIV., CA. 
Nonequilibrium Transport of Organic Contami- 
nants in Groundwater. 
W90-10909 5B 


STANFORD UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Solute Transport in a Fractured Laboratory 
Core: Experimental Results and Interpretation 
Using the Matrix Diffusion Model. 
W90-11382 2F 


One-Dimensional Solute Transport in Porous 
Media with Partial Well-to-Well Recirculation: 
Application to Field Experiments. 

W90-11647 5B 


Effective Hydraulic Conductivity for Gradually 
Varying Flow. 


W90-11648 2F 


STATE POLLUTION CONTROL 
COMMISSION, SYDNEY (AUSTRALIA). 
Red Sea Corals as Biomonitors of Trace Metal 
Pollution. 
W90--11199 5A 


Effects of Sewage on Alpine Streams in Kos- 
ciusko National Park, NSW. 
W90-11203 se 


Use of Australian Cladocerans to Generate Life- 
Cycle Toxicity Data. 


W90-11208 SA 


STATE UNIV. OF NEW YORK AT STONY 
BROOK. INST. FOR ATMOSPHERIC 
SCIENCES. 

Deterministic Signals in Precipitation Records 

from the American Corn Belt. 

W90-11444 2B 


STATE UNIV. OF NEW YORK AT STONY 
BROOK. MARINE SCIENCES RESEARCH 
CENTER. 
Influence of Light Intensity and Photoadapta- 
tion on the Toxicity of PCB to a Marine 
Diatom. 
W90-11852 5C 


STATION FEDERALE DE RECHERCHES EN 
ARBORICULTURE, VITICULTURE ET 
HORTICULTURE DE WAEDENSWIL 
(SWITZERLAND). 

Atrazine and Other S-Triazine Herbicides in 

Lakes and in Rain in Switzerland. 

W90-11720 5B 


STATIUNEA DE CERCETARI STEJARUL, 
PIATRA-NEAMT (ROMANIA). 
GEOMORPHOLOGY LAB. 
Channel Sediment Variability Along a River: A 
Case Study of the Siret River (Romania). 
W90-11437 2J 
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STICHTING VOOR FUNDAMENTEEL ONDERZOEK DER MATERIE, AMSTERDAM 


STICHTING VOOR FUNDAMENTEEL 
ONDERZOEK DER MATERIE, AMSTERDAM 
(NETHERLANDS). INST. VOOR ATOOM EN 
MOLECUULFYSICA., 
Ultrafiltration and Pyrolysis Gas Chromatogra- 
phy Mass Spectrometry of Chlorolignins in Pulp 
Mill Effluent. 
W90-11710 5A 


STOCKHOLM UNIV. (SWEDEN). 
METEOROLOGISKA INSTITUTIONEN. 
Use of Mosses (Hylocomium splendens and 
Pleurozium schreberi) for Estimating Atmos- 
pheric Trace Metal Deposition. 
W90-11576 SA 


STOCKTON STATE COLL., POMONA, NJ. 
Barrier Island Groundwater Consumption and 
Mainland Saltwater Intrusion: Cape May, New 
Jersey. 

W90-10630 2L 


STOVER AND BENTLEY, INC., 
STILLWATER, OK. 
Comparison of PACT Process to Coupled Phys- 
ical/Chemical Biological Treatment. 
W90-11006 5D 


SUWANNEE RIVER WATER MANAGEMENT 
DISTRICT, LIVE OAK, FL. 
Spreadsheet Simulation of the Hydrology of Im- 
pounded Salt Marshes. 
W90-10603 2L 


SVERIGES GEOLOGISKA UNDERSOEKNING, 
UPPSALA. 
Detailed Hydraulic Characterization of a Frac- 
ture Zone in the Brandan Area, Finnsjon, 
Sweden. 
W90-11365 2F 


SVERIGES LANTBRUKSUNIVERSITET, 
UPPSALA, FACULTY OF FORESTRY. 
Effects on Water Chemistry after Drainage of a 
Bog for Forestry. 
W90-11939 2H 


SVERIGES METEOROLOGISKA OCH 
HYDROLOGISKA INST., NORRKOEPING. 
Simulation of Runoff and Nitrate Transport 
from Mixed Basins in Sweden. 
W90-11983 5B 


SWEDISH ENVIRONMENTAL RESEARCH 
INST., GOETEBORG. 
Methylmercury in Some Swedish Surface 
Waters. 
W90-11916 5B 


SYDNEY UNIV. (AUSTRALIA). SCHOOL OF 
BIOLOGICAL SCIENCES. 
Residues of Endosulfan in the Livers of Wild 
Catfish from a Cotton Growing Area. 
W90-11207 5B 


Long-term Changes of Seagrass Meadows in 
Botany Bay, Australia. 
W90-11779 2L 


SYDNEY UNIV. (AUSTRALIA). SCHOOL OF 
CIVIL AND MINING ENGINEERING. 
Sudden Excavation of a Long Circular Tunnel 
in Elastic Ground. 
W90-11085 8H 


TAMIL NADU AGRICULTURAL UNIV., 
COIMBATORE (INDIA). DEPT. OF 
AGRICULTURAL MICROBIOLOGY. 
Enzymology of Ligno-Cellulose Degradation by 
Pleurotus sajor-caju During Growth on Paper- 
Mill Sludge. 
W90-11857 5E 


TARTU STATE UNIV. (USSR). 
Some Aspects of Microbiology of the Gulf of 
Finland. 
W90-11897 2L 
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TAULMAN-WEISS COMPOSTING SYSTEMS, 
ATLANTA, GA. 
Compost Marketing: A View from the Private 
Sector. 
W90-11138 SE 


TECHNICAL RESOURCES, INC., GULF 
BREEZE, FL. 
Stable Carbon Isotope Analysis of Nucleic 
Acids to Trace Sources of Dissolved Substrates 
Used by Estuarine Bacteria. 
W90-11909 2L 


TECHNICAL UNIV. OF ISTANBUL 
(TURKEY). DEPT. OF CIVIL ENGINEERING. 
Joint Treatment of Liquid Wastes of Wet Proc- 
ess Hardboard and Formica Plant. 
W90-11044 5D 


Pilot and Fuli Scale Treatability Studies on 
Wastewaters from an Edible Oil Refining Indus- 


try. 
W90-11050 5D 


TECHNICAL UNIV. OF LISBON 
(PORTUGAL). INST. SUPERIOR TECNICO. 
NTA and Lead Speciation in Natural Water 
Conditions. 
W90-11676 5B 


TECHNICAL UNIV. OF SZCZECIN 
(POLAND). INST. OF WATER 
ENGINEERING. 
Competitive Adsorption of Trichloroethylene 
and Humic Substances from Groundwater on 
Activated Carbon. 
W90-12003 5F 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA, FACULTY OF CIVIL ENGINEERING. 
Groundwater Flow and Pollution in Fractured 
Rock Aquifers. 
W90-11286 5B 


Discrete and Continuum Approaches to Solution 
of Flow Problems in Fractured Rocks. 
W90-11385 2F 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA, SHERMAN CENTER FOR 
RESEARCH IN ENVIRONMENTAL AND 
WATER RESOURCES ENGINEERING. 
Comparative Study of RBC and Activated 
Sludge in Biotreatment of Wastewater from an 
Integrated Oil Refinery. 
1043 5D 


Variability of Effluent Quality in a Multi-Step 
Complex for Wastewater Treatment and Stor- 


age. 
W90-12002 5D 


TECHNISCHE HOCHSCHULE AACHEN 
(GERMANY, F.R.). LEHRSTUHL FUER 
VERFAHRENSTECHNIK 1 UND INST. FUER 
VERFAHRENSTECHNIK. 

Separation Potential of Nanofiltration Mem- 

branes. 

W90-10576 3A 


TECHNISCHE UNIV., GRAZ (AUSTRIA). 

INST. FUER WASSERWIRTSCHAFT UND 

KONSTRUKTIVEN WASSERBAU. 
Groundwater Utilisation and Protection. 
W90-11288 2F 


TECHNISCHE UNIV. HAMBURG-HARBURG 
(GERMANY, F.R.). ARBEITSBEREICH 
UMWELTSCHUTZTECHNIK. 
Metal Releases from Toxic Wastes and their 
Impact on Groundwater and Surface Waters. 
W90-11411 5B 


TECHNISCHE UNIV. TWENTE, ENSCHEDE 
(NETHERLANDS). DEPT. OF CHEMICAL 
TECHNOLOGY. 
Flux Decline in Ultrafiltration Processes. 
W90-10578 3A 


TEL-AVIV UNIV. (ISRAEL). FACULTY OF 
ENGINEERING, 
Transport in Heterogeneous Porous Formations: 
Spatial Moments, Ergodicity, and Effective Dis- 
persion. 
W90-11655 5B 


TENNESSEE EASTMAN CO., KINGSPORT. 
Facility and Process Design for Large Scale 
Activated Sludge Industrial Wastewater Plant. 
W90-11016 5D 


TENNESSEE TECHNOLOGICAL UNIV., 
COOKEVILLE. CENTER FOR THE 
MANAGEMENT, UTILIZATION AND 
PROTECTION OF WATER RESOURCES. 
Reversal of Phenol and Naphthalene Effects on 
Ciliate Chemoattraction. 
W90-10871 5C 


TENNESSEE TECHNOLOGICAL UNIV., 
COOKEVILLE. DEPT. OF CIVIL 
ENGINEERING. 

Biological Treatment of Manganese from 

Mining Seepage: Pilot Plant Studies. 

W90-10998 5D 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
MICROBIOLOGY. 
Chlorinated Biphenyl Mineralization by Individ- 
ual Populations and Consortia of Freshwater 
Bacteria. 
W90-11910 5B 


TENNESSEE UNIV., KNOXVILLE. 

GRADUATE SCHOOL OF PLANNING. 
Institutional Barriers to Environmental Protec- 
tion Programs: An Assessment Methodology. 
W90-10632 5G 


TENNESSEE UNIV., KNOXVILLE. WATER 
RESOURCES RESEARCH CENTER. 
Fiscal Year 1988 Program Report (Tennessee 
Water Resources Research Center). 
W90-11239 9D 


TENNESSEE VALLEY AUTHORITY, 
KNOXVILLE. ENVIRONMENTAL QUALITY 
STAFF. 
Restructuring National Water Quality Manage- 
ment Policy to Protect Coastal Resources. 
W90-10646 5G 


TERRA RESEARCH, INC., AKRON, OH. 
Use of SWRRB Computer Model for the Na- 
tional Coastal Pollutant Discharge Inventory. 
W90-10590 TA 


TETRA TECH, INC., LAFAYETTE, CA, 
Factors Affecting Mercury Accumulation in 
Fish in the Upper Michigan Peninsula. 
W90-11923 5B 


TETRA TECHNOLOGIES, CORAOPOLIS, PA. 
High Density Solids from Acid Wastewater 
Treatment. 

W90-11032 SE 


TEXACO, INC., PORT ARTHUR, TX. AIR 
EMISSION SECTION. 
Study of High Water Temperature Effects on 
Air Stripping of Volatile and Slightly Volatile 
Organics from Water. 
W90-11012 5D 


TEXAS A AND M UNIV. AT GALVESTON. 
Environmental Assessment of Dredged Material 
Disposal on Grazing Lands at East Matagorda 
Bay, Texas. 

W90-11321 6G 





TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF GEOLOGY. 
Role of Bedrock Ground Water in the Initiation 
of Debris Flows and Sustained Post-Flow 
Stream Discharge. 
W90-11427 2J 


TEXAS A AND M UNIV., COLLEGE 

STATION. DEPT. OF OCEANOGRAPHY. 
Quantitative Method for Determination of Trace 
Metal Concentrations in Sedimentary Pyrite. 
W90-10802 2K 


Hydrocarbon Distributions around a Shallow 
Water Multiwell Platform. 
W90-11722 5B 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF SOIL AND CROP 
SCIENCES. 
Comparison of Two Different Procedures for 
the Extraction of Organic Mutagens from 
Sewage Sludge. 
W90-10544 5D 


TEXAS TECH UNIV., LUBBOCK. COLL. OF 
AGRICULTURAL SCIENCES. 
Trends in Government Control of Erosion and 
Sedimentation in Urban Development. 
W90-11148 4D 


TEXAS UNIV. AT ARLINGTON. DEPT. OF 
BIOLOGY. 
Lake Morphometry and Light in the Surface 
Layer. 
W90-11534 2H 


TEXAS UNIV. AT AUSTIN. DIV. OF 
BIOLOGICAL SCIENCES. 
Inventory of Wetland Impoundments in the 
Coastal Zone of Louisiana, USA: Historical 
Trends. 
W90-11824 2L 


TEXAS UNIV. AT AUSTIN, PORT ARANSAS. 
MARINE SCIENCE INST. 
Biological and Physiological Characterization of 
the Rio Carrizal Estuary, Tamaulipas, Mexico. 
W90-10680 2L 


THAMES WATER AUTHORITY, LONDON 
(ENGLAND). REGIONAL LAB. SERVICES. 
Water, Microbes and Man--A Hundred Years 


on. 
W90-11412 5G 


THAMESGRO LAND MANAGEMENT LTD., 
LONDON (ENGLAND). 
Market Development for London Sludge. 
W90-11691 


THE CENTER OF ANALYSIS AND TESTING 
OF GEOLOGY, BUREAU OF HEIBEI 
PROVINCE, BAODING CITY, P.R. CHINA. 
Oscillopolarographic Determination of Trace 
Amount of Boron in Soil, Water and Plant Sam- 
les. 
W90-1 1620 7B 


THESSALONIKI UNIV., SALONIKA 
(GREECE). DEPT. OF AGRICULTURAL 
ECONOMICS. 
Comparison of Conservation Attitudes Among 
Fisherman in Three Protected Lakes in Greece. 
W90-11806 6G 


TOKYO DENKI UNIV. (JAPAN). DEPT. OF 
CIVIL ENGINEERING. 
Classification and Mixing of Two-dimensional 
Buoyant Surface Discharges. 
W90-11979 8B 


TONGASS NATIONAL FOREST, 
KETCHIKAN, AK. 
Development of Wetlands Mapping Procedures 
for Forest Planning in Southeast Alaska. 
W90-10917 TA 
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UNIVERSIDAD DEL NORTE, COQUIMBO (CHILE). FACULTAD DE CIENCIAS DEL MAR. 


TORONTO UNIV. (ONTARIO). DEPT. OF 
BOTANY. 
Crystal Occurrence and Wax Disruption on Leaf 
Surfaces of Cabbage Treated with Simulated 
Acid Rain. 
W90-11602 5C 


TORONTO UNIV. (ONTARIO). DEPT. OF 
CIVIL ENGINEERING. 
Image Analysis of Biomass Immobilized on 
Micro-Carriers. 
W90-10983 5D 


Hydraulics of Laminar Open-Channel Flow. 
W90-11463 8 


TORONTO UNIV. (ONTARIO). DEPT. OF 
GEOGRAPHY. 
New Zealand Legislation for Riparian Control. 
W90-10635 6E 


TORONTO UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Effect of Climatic Warming on the Southern 
Margins of the Native Range of Brook Trout, 
Salvelinus fontinalis. 
W90-10731 2A 


Contrasting Behaviour of Manganese in the Sur- 
ficial Sediments of Thirteen South-Central On- 
tario Lakes. 

W90-10842 5B 


Fish Reproductive Utilization of Coastal 
Marshes of Lake Ontario near Toronto. 
W90-11661 2H 


TORONTO UNIV. (ONTARIO). INST. FOR 
ENVIRONMENTAL STUDIES. 
Comparison of Zygnematacean (Chlorophyta) 
Algae in the Metaphyton of Two Acidic Lakes. 
W90-10729 2H 


TRANSFIELD, INC., IRVINE, CA. 
Batch Reactor Treatment of Dairy Wastewaters: 
A Case History. 
W90-11053 5D 


TRANSMITTON, PITTSBURGH, PA. 
Programmable Controllers Reduce Hardware. 
W90-11507 7B 


TREASURE COAST REGIONAL PLANNING 
COUNCIL, PALM CITY, FL. 
Wetland Vegetation Changes Resulting from 
Drainage of South Florida Flatwoods. 
W90-10949 6G 


TRENT UNIV., PETERBOROUGH 
(ONTARIO). ENVIRONMENTAL AND 
RESOURCE STUDIES PROGRAM. 
Carcinogenic and Genotoxic Activity of Ex- 
tracts from Contaminated Sediments in Western 
Lake Ontario. 
W90-11962 5C 


TRONDHEIM UNIV. (NORWAY). DEPT. OF 
CHEMISTRY. 
Uptake of Metal Ions in Moss from Artificial 
Precipitation. 
W90-11167 5A 


Lead, Cadmium and Other Metals in Scandina- 
vian Surface Waters, With Emphasis on Acidifi- 
cation and Atmospheric Deposition. 

W90-11915 5B 


TUFTS UNIV., MEDFORD, MA. CENTER 
FOR ENVIRONMENTAL MANAGEMENT. 
Effect of Capillarity on Moisture Profiles in 
Landfills. 
W90-11023 SE 


TUFTS UNIV., MEDFORD, MA. DEPT. OF 
GEOLOGY. 
Re-evaluation of Antevs’ New England Varve 
Chronology and New Radiocarbon Dates of 
Sediments from Glacial Lake Hitchcock. 
W90-11978 2J 


TULANE UNIV., NEW ORLEANS, LA. 
Persistence of Pathogens in Lagoon-Stored 
Sludge. 

W90-11354 5D 


TURIN UNIV. (ITALY). IST. DI 
MERCEOLOGIA, 
Comment on the Use of Colorimetric Determi- 
nations of Phenolic Compounds in Surface 
Water. 
W99-11750 SA 


UDAYANA UNIV., DENPASAR (INDONESIA). 
DEPT. OF SOCIO-ECONOMICS. 
Farmer-Managed Irrigation Systems and the 
Impact of Government Assistance: A Note 
From Bali, Indonesia. 
W90-11291 3F 


UMEA UNIV. (SWEDEN). DEPT. OF 
ECOLOGICAL BOTANY. 
Effects of Litter Displacement on Riverbank 
Vegetation. 
W90-11185 2E 


UMEA UNIV. (SWEDEN). DEPT. OF 
ENVIRONMENTAL MEDICINE. 
Human Health Effects of Metals in Drinking 
Water: Relationship to Cultural Acidification. 
W90-11920 5C 


UMEA UNIV. (SWEDEN). DEPT. OF 
PHYSICAL GEOGRAPHY. 
Mercury in Fish in Swedish Lakes: Linkages to 
Domestic and European Sources of Emission. 
W90-11581 5B 


UMWELTBEHOERDE, HAMBURG 

(GERMANY, F.R.). ABT. FLUSSE-UND 

ABWASSERUNTERSUCHUNGEN. 
Polychlorinated Dibenzo-p-Dioxins (PCDDs) 
and Polychlorinated Dibenzofurans (PCDFs) in 
Sediments and Fish in Hamburg Harbor (Po- 
lychlorierte Dibenzo-p-Dioxine (PCDDs) und 
Polychlorierte Dibenzofurane (PCDFs) in Sedi- 
menten und Fischen aus dem Hamburger 
Hafen). 
W90-10545 5B 


UNITED TECHNOLOGIES RESEARCH 
CENTER, EAST HARTFORD, CT. 
Modeling Flow and Mixing in Sedimentation 
Tanks. 
W90-10786 5D 


UNIVERSIDAD AUTONOMA DE MADRID 
(SPAIN). DEPT. DE QUIMICA. 
Determination of Lead with a Carbon Paste 
Electrode Modified with a Chelating Resin in 
Rainwater and Human Urine. 
W90-11615 5A 


UNIVERSIDAD AUTONOMA 
METROPOLITANA, MEXICO CITY. DEPT. 
DE BIOTECNOLOGIA. 

Transport of Heavy Metals During Anaerobic 

Digestion of Water Hyacinth. 

W90-11184 5D 


Treatment of Terephthalic Acid Plant 
Wastewater with an Anaerobic Fixed Film Re- 
actor. 

W90-11217 5D 


UNIVERSIDAD DEL NORTE, COQUIMBO 
(CHILE). FACULTAD DE CIENCIAS DEL 
MAR. 
Heavy Metal Concentration in Sediments from 
Tongoy and Herradura Bays, Coquimbo, Chile. 
W90-11758 SB 





UNIVERSIDAD DEL PAIS VASCO, BILBAO 
(SPAIN). DEPT. DE MICROBIOLOGIA E 
INMUNOLOGIA. 
Differential Rates of Digestion of Bacteria by 
Freshwater and Marine Phagotrophic Protozoa. 
W90-11525 2H 


UNIVERSIDAD IBEROAMERICANA, 
MEXICO CITY. DEPT. DE CIENCIAS DE LA 
NUTRICION Y DE LOS ALIMENTOS. 
Aerobic Treatment of Maize-Processing 
Wastewater in a 50-Liter Rotating Biological 
Reactor. 
W90-11592 5D 


UNIVERSIDAD NACIONAL AUTONOMA DE 
MEXICO, MEXICO CITY. FACULTAD DE 
QUIMICA. 

Ciliated Protozoa as Indicators of a Wastewater 

Treatment System Performance. 

W90-11593 5D 


UNIVERSIDAD NACIONAL AUTONOMA DE 
MEXICO, MEXICO CITY. INST. DE 
CIENCIAS DEL MAR Y LIMNOLOGIA. 
Hydrology and Rain Flushing of the Nichupte 
Lagoon System, Cancun, Mexico. 
W90-11933 2L 


UNIVERSIDAD POLITECNICA DE 
CANARIAS, LAS PALMAS DE GRAN 
CANARIA (SPAIN). DEPT. OF CHEMISTRY. 
Theoretical Distribution of Silicate in an Urban 
Sewage Outfall, Correlation with Experimental 
Data. 
W90-11613 SE 


UNIVERSIDAD POLITECNICA DE 
CATALUNA, BARCELONA (SPAIN). DEPT. 
OF CHEMICAL ENGINEERING. 
Study of Some Organophosphorous Compounds 
as Extractants for Metal Monitoring in Munici- 
pal Wastewater. 
W90-11609 5D 


UNIVERSIDAD POLITECNICA DE 
CATALUNA, BARCELONA (SPAIN). 
ESCUELA TECNICA SUPERIOR DE 
INGENIEROS DE CAMINOS, CANALES Y 
PUERTOS. 
Manning Coefficients for Plastic Canal Linings. 
W90-11459 8B 


UNIVERSIDAD POLITECNICA DE 
CATALUNA, BARCELONA (SPAIN). SCHOOL 
OF CIVIL ENGINEERING. 

Quality of Recreational Waters: Current Knowl- 

edge and Future Perspectives. 

W90-11410 5A 


UNIVERSIDADE FEDERAL DO RIO DE 
JANEIRO (BRAZIL). LAB. DE 
RADIOISOTOPOS. 
Mercury Concentrations in Inland Waters of 
Gold-Mining Areas in Rondonia, Brazil. 
W90-10850 5B 


UNIVERSITAT DE LES ILLES BALEARS, 
PALMA DE MALLORCA (SPAIN). DEPT. DE 
CHEMISTRY. 
Comparative Study of a Number of Methods for 
Sensitive Selenium Determination in Waters and 
Fodder Correctors. 
W90-11945 5A 


UNIVERSITE DE TOULON ET DU VAR, LA 
GARDE (FRANCE). LAB. DE CHIMIE 
APPLIQUEE. 

Photolysis of 1,2-Dibromo 3-Chloro Propane in 

Water. 

W90-11672 5D 
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UNIVERSIDAD DEL PAIS VASCO, BILBAO (SPAIN). DEPT. DE MICROBIOLOGIA E 


UNIVERSITE DE TOULON ET DU VAR, LA 
GARDE (FRANCE). LAB. DE RECHERCHES 
DE CHIMIE MARINE DES 
ORGANOMETALLIQUES. 
Detection of Low-Weight Natural Organic Mol- 
ecules from Marine Interstitial Waters in Gel 
Chromatography. 
W90-11772 2K 


UNIVERSITY COLL., CARDIFF (WALES). 
SCHOOL OF PURE AND APPLIED 
BIOLOGY. 
Restoring Acidified Streams in Upland Wales: A 
Modelling Comparison of the Chemical and Bio- 
logical Effects of Liming and Reduced Sulphate 
Deposition. 
W90-10758 5G 


UNIVERSITY COLL., LONDON (ENGLAND). 
DEPT. OF CIVIL AND MUNICIPAL 
ENGINEERING. 

Microbiological and Trihalomethane Responses 

to Booster Chlorination. 

W90-10536 SF 


Testing of Filter Media. 
W90-11927 SF 
UNIVERSITY COLL., LONDON (ENGLAND). 
PALAEOECOLOGY RESEARCH UNIT. 
Spatial Pattern of Recent Sediment and Diatom 
Accumulation in a Small, Monomictic, Eutro- 
phic Lake. 
W90-10795 2J 


UNIVERSITY COLL. OF SCIENCE, 
CALCUTTA (INDIA). DEPT. OF 
BIOCHEMISTRY. 
Effect of Thiol Compounds and Flavins on Mer- 
cury and Organomercurial Degrading Enzymes 
in Mercury Resistant Aquatic Bacteria. 
W90-10876 5B 


UNIVERSITY COLL. OF SCIENCE, 
CALCUTTA (INDIA). DEPT. OF 
PHYSIOLOGY. 
Effect of Quinalphos, Organophosphorus Insec- 
ticide, on Testicular Steroidogenesis in Fish, 
Clarias batrachus. 
W90-10887 5c 


UNIVERSITY OF EAST ANGLIA, NORWICH 
(ENGLAND). SCHOOL OF DEVELOPMENT 
STUDIES. 
Assessing Vegetative Cover and Management. 
W90-11314 4D 


UNIVERSITY OF EAST ANGLIA, NORWICH 
(ENGLAND). SCHOOL OF 
ENVIRONMENTAL SCIENCES. 
Use of Simple Daily Atmospheric Circulation 
Types for the Interpretation of Precipitation 
Composition at a Site (Eskdale Muir) in Scot- 
land, 1978-1984. 
W90-11783 2B 


UNIVERSITY OF PETROLEUM AND 
MINERALS, DHAHRAN (SAUDI ARABIA). 
DEPT. OF CIVIL ENGINEERING. 

Scale Effect on Dispersion in Chlorine Contact 

Chambers. 

W90-10713 5F 


UNIVERSITY OF SOUTH FLORIDA, TAMPA. 
DEPT. OF BIOLOGY. 
Physiological Responses of the Red Algae Gra- 
cilaria verrucosa and G. tikvahiae Before and 
After Nutrient Enrichment. 
W90-11632 2. 


UNIVERSITY OF SOUTH FLORIDA, TAMPA. 
DEPT. OF GEOLOGY. 
Hydrology of Meteoric Diagenesis: Residence 
Time of Meteoric Ground Water in Island 
Fresh-Water Lenses with Application to Arago- 
nite-Calcite Stabilization Rate in Bermuda. 
W90-11439 2F 


UNIVERSITY OF SOUTHERN CALIFORNIA, 
LOS ANGELES. ENVIRONMENTAL 
ENGINEERING PROGRAM. 

Treatment of Landfill Leachate by Biologically 

Active Carbon Adsorbers. 

W90-11024 5G 


UNIVERSITY OF THE AEGEAN, MYTILENE 
(GREECE). DEPT. OF ENVIRONMENTAL 
STUDIES. 

Use of Multiple Criteria for Eutrophication As- 

sessment of Coastal Waters. 

W90-11168 71C 


UNIVERSITY OF THE WITWATERSRAND, 
JOHANNESBURG (SOUTH AFRICA). DEPT. 
OF CIVIL ENGINEERING. 
Boundary Shear Distribution on Flood Plains. 
W90-11469 2E 


UNIVERSITY OF WEST FLORIDA, 
PENSACOLA. COASTAL ZONE 
MANAGEMENT STUDIES. 

Citizen, Activist, and Policy Elite Support for 

Wetland Management Programs. 

W90-10960 5G 


UNIVERSITY OF WYOMING RESEARCH 
CORP., LARAMIE. WESTERN RESEARCH 
INST. 
Element Partitioning in Size and Density-Frac- 
tionated Sewage Sludge and Sludge-Amended 
Soil. 
W90-10827 5B 


UPPSALA UNIV. (SWEDEN). DEPT. OF 
HYDROLOGY. 
Mercury in the Swedish Mor Layer-Linkages to 
Mercury Deposition and Sources of Emission. 
W90-11871 5B 


UPPSALA UNIV. (SWEDEN). INST. OF 
ECOLOGICAL BOTANY. 
Seed Dispersing Agents in Two Regularly 
Flooded River Sites. 
W90-11186 2E 


Enclosure Experiments with Low-dose Addi- 
tions of Phosphorus and Nitrogen in the Acidi- 
fied Lake Njupfatet, Central Sweden. 

W90-11700 2H 


URS CO., SEATTLE, WA. 
Lake Fenwick Restoration Project. 
W90-11266 


UTAH STATE UNIV., LOGAN. DEPT. OF 
AGRICULTURAL AND IRRIGATION 
ENGINEERING. 
Real-Time Estimation of Furrow Infiltration. 
W90-11488 3F 


UTAH STATE UNIV., LOGAN. DEPT. OF 
BIOLOGY. 
Subclinical Effects of Groundwater Contami- 
nants: III. Effects of Repeated Oral Exposure to 
Combinations of Benzene and Toluene on Im- 
munologic Responses in Mice. 
W90-11782 = & 


UTAH UNIV., SALT LAKE CITY. DEPT. OF 

GEOLOGY AND GEOPHYSICS. 
Sediment-Water Interaction in a Small Stream: 
Adsorption of 137Cs by Bed Load Sediments. 
W90-11645 5B 


Sediment Transport in a Small Stream Based on 
137Cs Inventories of the Bed Load Fraction. 
W90-11646 2 





UTAH UNIV., SALT LAKE CITY. DEPT. OF 
METEOROLOGY. 
Investigations of a Winter Mountain Storm in 
Utah. Part II: Mesoscale Structure, Supercooled 
Liquid Water Development, and Precipitation 
Processes. 
W90-11809 2B 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF GEOGRAPHY. 
Use of Digital Elevation Models for Flood 
Hazard Mapping. 
W90-11428 TC 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). DEPT. OF PHYSICAL 
GEOGRAPHY. 
Towards the Regionalization of Hydraulic and 
Plant-Soil Parameters for Modelling Soil Mois- 
ture Conditions of a Catchment. 
W90-11429 2G 


Pore Water Pressure Variations Causing Slide 
Velocities and Accelerations Observed in a Sea- 
sonally Active Landslide. 

W90-11430 2F 


Sulfur Deposition onto European Forests: 
Throughfall Data and Model Estimates. 
W90-11969 5B 


UTRECHT RIJKSUNIVERSITEIT 
(NETHERLANDS). ENVIRONMENTAL 
TOXICOLOGY SECTION. 
Relationship Between Bioavailability and Hy- 
drophobicity: Reduction Uptake of Organic 
Chemicals by Fish Due to the Sorption on Parti- 
cles. 
W90-11846 5B 


VALENCIA UNIV. (SPAIN). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Slurries Introduction in Flow Injection Atomic 
Absorption Spectroscopic Analysis of Sewage 
Sludges. 
W90-11752 5A 


VALENCIA UNIV. (SPAIN). DEPT. OF FOOD 
CHEMISTRY. 
DPP Determination of Trace Level of As(III) 
and Total Inorganic Arsenic in Drinking Waters. 
W90-11617 5A 


Evaluation of Antimony, Cadmium and Lead 
Levels in Vegetables, Drinking and Raw Water 
from Different Agricultural Areas. 

W90-11706 5B 


VALLADOLID UNIV. (SPAIN). DEPT. DE 
QUIMICA ANALITICA. 
Levels and Speciation of Heavy Metals in 
Waters of Valladolid. 
W90-11616 5B 


VANDERBILT UNIV., NASHVILLE, TN. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Modeling DO Conditions in Streams with Dis- 

persion. 

W90-10771 SA 


Soil Clean Up by In-situ Aeration. IV. Aniso- 
tropic Permeabilities. 
W90-11832 5G 


VENICE UNIV. (ITALY). DEPT. OF 
ENVIRONMENTAL SCIENCE, 
Anaerobic Digestion of Municipal Solid Waste. 
W90-11688 5D 


VERMONT DEPT. OF WATER RESOURCES 
AND ENVIRONMENTAL ENGINEERING, 
MONTPELIER. WATER QUALITY DIV. 
Lake Morey Diagnostic-Feasibility Study. 
W90-11067 5G 
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WATER RESEARCH CENTER, CANBERRA (AUSTRALIA). 


VERMONT UNIV., BURLINGTON. SCHOOL 
OF NATURAL RESOURCES. 
Water Quality Achievable with Agricultural 
Best Management Practices. 
W90-11152 5G 


VERSAR, INC., SPRINGFIELD, VA. 
Treatment of Wastes Containing Arsenic, Seleni- 
um, Thallium, and Mercury Compounds. 
W90-11035 5D 


VICTORIA UNIV. (BRITISH COLUMBIA). 
DEPT. OF BIOLOGY. 
Widespread Neogastropod Imposex in the 
Northeast Pacific: Implications for TBT Con- 
tamination Surveys. 
W90-11762 5C 


Widespread Neogastropod Imposex: A Biologi- 
cal Indicator of Global TBT Contamination. 
W90-11763 5C 


VICTORIA UNIV. OF MANCHESTER 
(ENGLAND). DEPT. OF ENVIRONMENTAL 
BIOLOGY. 
Water Quality in Disused Docks: Their Potential 
for Recreational and Commercial Fisheries. 
W90-10599 8I 


VIRGINIA COMMONWEALTH UNIV., 
RICHMOND. DEPT. OF BIOLOGY. 
Spatial and Temporal Variation in Organic 
Matter Storage in Low-Gradient, Headwater 
Streams. 
W90-11530 2H 


VIRGINIA INST. OF MARINE SCIENCE, 
GLOUCESTER POINT. DIV. OF 
GEOLOGICAL AND BENTHIC 
OCEANOGRAPHY. 
Evaluation of the Benthic Resource Value of 
Impounded and Non-Impounded Tidal Creeks in 
Virginia, USA. 
W90-11639 6G 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF BIOLOGY. 
Validation of Corbicula fluminea Growth Re- 
ductions Induced by Copper in Artificial 
Streams and River Systems. 
W90-10718 5C 


Environmental and Physiological Factors Influ- 
encing the Natural Distribution of Evergreen 
and Deciduous Ericaceous Shrubs on Northeast 
and Southwest Facing Slopes of the Southern 
Appalachian Mountains: II. Water Relations. 

W90-11583 21 


Response of a Winter Plankton Food Web to 
Simazine. 
W90-11844 5C 


VIRGINIA POLYTECHNIC INST., 
BLACKSBURG. DEPT. OF CIVIL 
ENGINEERING. 

Managing Virginia’s Coastal Wetlands: Local/ 

State/Federal Interaction. 

W90-10961 6E 


VIRGINIA UNIV., CHARLOTTESVILLE. 

DEPT. OF ENVIRONMENTAL SCIENCES. 
Establishment of Anaerobic, Reducing Condi- 
tions in Lake Sediment After Deposition of 
Acidic, Aerobic Sediment by a Major Storm. 
W90-10568 5B 


VIRGINIA UNIV., CHARLOTTESVILLE. DIV. 
OF URBAN AND ENVIRONMENTAL 
PLANNING. 
Federalism and the Surface Water Program. 
W90-11081 5G 


VYSOKA SKOLA CHEMICKO- 
TECHNOLOGICKA, PRAGUE 
(CZECHOSLOVAKIA). INST. OF WATER 
TECHNOLOGY AND ENVIRONMENTAL 
PROTECTION. 
Influence of a Particulate of a Particulate Sub- 
strate on Filamentous Bulking and Phosphorus 
Removal in Activated Sludge Systems. 
W90-11674 5D 


VYZKUMNY USTAV RYBARSKY VODNANY 
(CZECHOSLOVAKIA). 
Seasonal Dynamics of a Chironomus plumosus 
(L.) (Diptera, Chironomidae) Population from a 
Fish Pond in Southern Bohemia. 
W90-11699 2H 


WARREN (S.D.) CO., WESTBROOK, ME. 
Co-Utilization of Wood Ash and Municipal 
Sludge. 

W90-11116 SE 


WARSAW UNIV. (POLAND). INST. OF 
ENVIRONMENTAL PROTECTION 
ENGINEERING. 
Fungi in Denitrification Unit Biocenosis. 
W90-11673 


WASHINGTON SUBURBAN SANITARY 
COMMISSION, SILVER SPRING, MD. 
SLUDGE OPERATIONS DIV. 
Odor Control Strategies and Experience at the 
Montgomery County Composting Facility. 
W90-11136 5D 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
CIVIL ENGINEERING. 
Regional Rainfall Frequency Analysis Via Sto- 
chastic Storm Transposition. 
W90-10784 2B 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
ENVIRONMENTAL HEALTH. 
Evaluation of Treatment of Removing Giardia 
Cysts. 
W90-11506 5F 


WASHINGTON UNIV., SEATTLE. FISHERIES 
RESEARCH INST. 
Dynamics of Benthic Vegetation Standing- 
Stock, Irradiance, and Water Properties in Cen- 
tral Puget Sound. 
W90-11601 2L 


WASHINGTON UNIV., SEATTLE. INST. FOR 
MARINE STUDIES. 
Setting the Agenda for Estuarine Water Quality 
Management: Lessons from Puget Sound. 
W90-11831 5G 


WASSERWIRTSCHAFTSDIREKTION 
KUESTE, STRALSUND (GERMAN D.R.). 
Variations of some Chemical Criteria in the Un- 
terwarnow, an Estuary of the Western Baltic 
Sea in 1977-1986. 
W90-11882 5B 


WATER AND ENERGY COMMISSION, 
KATHMANDU (NEPAL). 
Public Intervention in Farmer-Managed Irriga- 
tion Systems in Nepal. 
W90-11302 3F 


WATER RESEARCH CENTER, CANBERRA 
(AUSTRALIA). 
Water Quality Assessment Programs in Australia 
Deciding What to Measure, and How and 
Where to Use Bioindicators. 
W90-11195 TA 
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WATER RESEARCH CENTRE, MEDMENHAM (ENGLAND). MEDMENHAM LAB. 


WATER RESEARCH CENTRE, 
MEDMENHAM (ENGLAND). MEDMENHAM 
LAB. 
Impact of Intensive Dairy Farming Activities on 
River Quality: The Eastern Cleddau Catchment 


Study. 
W90-10541 4C 


WATER RESEARCH CENTRE, SWINDON 
(ENGLAND). SWINDON ENGINEERING 
CENTRE. 

Galvanic Corrosion of Lead Solder in Copper 

Pipework. 

W90-10534 5B 


WATER RESOURCES DEPARTMENT/ 
ASSOCIATE, FLORIDA LAND DESIGN AND 
ENGINEERING, ONE NORTH DALE MABRY, 
SUITE 700, TAMPA, FL. 

Use of Isolated Wetlands in Florida for Storm- 

water Treatment. 

W90-10929 5D 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
EARTH SCIENCES. 
Behavior of Induced Fractures in Sand and Fri- 
able Sandstones. 
W90-11362 8E 


WATERLOO UNIV. (ONTARIO). INST. FOR 
GROUND WATER RESEARCH. 
Augering Induced Closure of Clayey Fractures 
in Piezometer Holes Near Sarnia, Ontario: Part 
One. 
W90-11378 7B 


Use of an Augered Large-Diameter Well to 
Determine the Bulk Hydraulic Conductivity of a 
Fractured Clayey Till: Part Two. 

W90-11379 2F 


WAUFORD (J.R.) AND CO. CONSULTING 
ENGINEERS, INC., JACKSON, TN. 
Techniques for Treating Prewashed Denim 
Laundry Wastewaters. 
W90-10999 5D 


WAYNE STATE UNIV., DETROIT, MI. DEPT. 
OF CIVIL ENGINEERING. 
Characterization of Flow Through a Clay Liner 
with Macro-Pore Cracks. 
W90-11371 5B 


WEIZMANN INST. OF SCIENCE, 
REHOVOTH (ISRAEL). DEPT. OF ISOTOPE 
RESEARCH. 
Patterns of the Isotopic Composition of Precipi- 
tation in Time and Space: Data from the Israeli 
Storm Water Collection Program. 
W90-11967 2B 


WEST VIRGINIA UNIV., MORGANTOWN. 
WATER RESEARCH INST. 
Analysis of Mutagenic Activity of Biohazardous 
Organics in Kanawha River Sediments. 
W90-11250 5A 


Premining Prediction of Acid Drainage Poten- 
tial for Surface Coal Mines in Northern West 
Virginia. 

W90-11252 5B 


WESTERN AUSTRALIA UNIV., NEDLANDS. 
CENTRE FOR WATER RESEARCH. 
Inter-Relations Between Biological and Physico- 
chemical Factors in a Database for a Shallow 
Estuarine System. 
W90-11200 2L 


WESTERN WELL AND PUMP, INC., 
PHOENIX, AZ. 

Drilling in the Year 2000. 

W90-11604 8A 
WESTON (ROY F.), INC., ALBUQUERQUE, 
NM 


Groundwater Management on Barrier Islands. 
W90-10631 4B 


OR-34 


WILLING AND PARTNERS, CANBERRA 
(AUSTRALIA). 
Diffusion Models Applied to Channel Degrada- 
tion. 
W90-11462 2J 


Spatial Lag Effects in Bed Load Sediment 
Transport. 
W90-11471 2J 


WINAND STARING CENTRE FOR 
INTEGRATED LAND, SOIL AND WATER 
RESEARCH, WAGENINGEN 
(NETHERLANDS). 
Functional Sensitivity Analysis of Four Methods 
to Generate Soil Hydraulic Functions. 
W90-11569 2G 


WINDSOR UNIV. (ONTARIO). DEPT. OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 
Review of Pilot-Scale Studies of Bottom and 
Surface Velocities Within Air-Agitated Circular 
and Rectangular Vessels. 
W90-10716 5D 


WINDSOR UNIV. (ONTARIO). GREAT LAKES 

INST. 
Bioaccumulation of Some Polychlorinated Di- 
benzo-p-Dioxins and Octachlorodibenzofuran in 
the Guppy (Poecilia reticulata). 
53 5B 


Organochlorine Contaminants in Duck Popula- 
tions of Walpole Island. 
W90-11659 5B 


WISCONSIN DEPT. OF NATURAL 
RESOURCES, FITCHBURG. 
Changes in the Abundance of Small Littoral- 
Zone Fishes in Lake Mendota, Wisconsin. 
W90-11532 


WISCONSIN UNIV.-LA CROSSE. RIVER 
STUDIES CENTER. 
Environmental Factors Affecting the Formation 
of Methylmercury in Low pH Lakes. 
W90-11918 5B 


Mercury Accumulation in Yellow Perch in Wis- 
consin Seepage Lakes: Relation to Lake Charac- 
teristics. 

W90-11924 5B 


WISCONSIN UNIV.-MADISON. CENTER FOR 
LIMNOLOGY. 
Thermal Structure of a Multibasin Lake: Influ- 
ence of Morphometry, Interbasin Exchange, and 
Groundwater. 
W90-10723 2H 


Effects of an Experimental Lake Acidification 
on Zooplankton Feeding Rates and Selectivity. 
W90-11538 5C 


WISCONSIN UNIV., MADISON. DEPT. OF 
METEOROLOGY. 
Convection and Rainfall over Mexico and Their 
Modulation by the Southern Oscillation. 
W90-10782 2B 


WISCONSIN UNIV.-MADISON. DEPT. OF 
SOIL SCIENCE. 
Nitrous Oxide Production from Injected Liquid 
Dairy Manure. 
W90-10828 SE 


WISCONSIN UNIV., MADISON. DEPT. OF 
VETERINARY SCIENCE. 
Effects of Sewage Sludge on the Immune De- 
fenses of Mallards. 
W90-10779 5C 


WISCONSIN UNIV.-MILWAUKEE. CENTER 
FOR GREAT LAKES STUDIES. 
210Pb and 137Cs Chronology of Sediments from 
Small, Shallow Arctic Lakes. 
W90-10743 2J 


WOODS HOLE OCEANOGRAPHIC 
INSTITUTION, MA. DEPT. OF BIOLOGY. 
Experimental and Environmental Induction of 
Cytochrome P450E in Fish from Bermuda 
Waters. 
W90-11550 SA 


Changes in the Biochemical Composition of a 
Subtropical Bivalve, Arca Zebra, in Response to 
Contaminant Gradients in Bermuda. 

W90-11552 5C 


WOODWARD-CLYDE CONSULTANTS, 
OAKLAND, CA. 
Upwelling Near Coastal Structures. 
W90-10588 


WORCESTER POLYTECHNIC INST., MA. 
DEPT. OF CIVIL ENGINEERING. 
Toxic Organic Shock Loading of Rotating Bio- 
logical Contactors and Sequencing Batch Reac- 
tors. 
W90-10979 5D 


WORLD HEALTH ORGANIZATION, 
COPENHAGEN (DENMARK). REGIONAL 
OFFICE FOR EUROPE. 

Water and Sanitation Services in Europe: The 

WHO/EURO Perspective. 

W90-11404 5F 


WORNE BIOTECHNOLOGY, INC., 
MEDFORD, NJ. 
Demineralization and Utilization of Hydrolyzed 
Sewage Sludge. 
W90-11111 5D 


WYOMING UNIV., LARAMIE. DEPT. OF 
CHEMICAL ENGINEERING. 
Flavoring Agents and Disinfection of Water. 
W90-10774 5F 


WYOMING WATER RESEARCH CENTER, 
LARAMIE. 

Stochastic Waste Load Allocation. 

W90-11695 SE 


WYZSZA SZKOLA NAUCZYCIELSKA W 

SLUPSKU (POLAND). DEPT. OF ECOLOGY 

AND PROTECTION OF ENVIRONMENT. 
Bacteriological Studies of Lake Lebsko. 
W90-11898 2H 


YAMANASHI UNIV., KOFU (JAPAN). 
FACULTY OF ENGINEERING. 
Factors Possibly Affecting Dominance of Mi- 
crocystis Species. 
W90-11629 2H 


YEUNGNAM UNIV., GYONGSAN (REPUBLIC 
OF KOREA). DEPT. OF ENVIRONMENTAL 
ENGINEERING. 
Transformation of PAHs in Soil Systems. 
W90-10773 5B 


YORK UNIV. (ENGLAND). DEPT. OF 
BIOLOGY. 
Rapid Assessment of Coastal Zone Management 
Requirements: A Case-Study from the Arabian 
Gulf. 
W90-10744 6A 


ZAGREB UNIV. (YUGOSLAVIA). DEPT. OF 
ANALYTICAL CHEMISTRY. 
Ion Exchange Separation Ag(I) from Waste 
Waters. 
W90-11742 5D 


ZIMBABWE UNIV., HARARE. LAKE KARIBA 
RESEARCH STATION. 
Growth and Production of Lagarosiphon Ilicifo- 
lius in Lake Kariba-A Man-made Tropical Lake. 
W90-11777 2H 
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ZURICH WATER SUPPLY (SWITZERLAND). 


ZIMPRO, INC., ROTHSCHILD, WI. Fluid Bed Combustion at Oneida County, New ZURICH WATER SUPPLY (SWITZERLAND). 
Twenty-five Years of Sludge Management by York. Appearance of Invertebrates in Slow Sand Fil- 
Wet Oxidation. W90-11117 5E ters and Reservoirs of the Zurich Water Supply. 
W90-11109 5D W90-11817 SF 
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A-2 





W90-11194 
W90-11195 
W90-11196 
W90-11197 
W90-11198 
W90-11199 
W90-11200 
W90-11201 
W90-11202 
W90-11203 
W90-11204 
W90-11205 
W90-11206 
W90-11207 
W90-11208 
W90-11209 
W90-11210 
Ww90-11211 
W90-11212 
W90-11213 
W90-11214 
W90-11215 
W90-11216 
W90-11217 
W90-11218 
Ww90-11219 
W90-11220 
W90-11221 
W90-11222 
W90-11223 
W90-11224 
W90-11225 
W90-11226 
W90-11227 
W90-11228 
W90-11229 
W90-11230 
Ww90-11231 
W90-11232 
W90-11233 
W90-11234 
W90-11235 
W90-11236 
W90-11237 
W90-11238 
W90-11239 
W90-11240 
Ww90-11241 
W90-11242 
W90-11243 
W90-11244 
W90-11245 
W90-11246 
W90-11247 
W90-11248 
Ww90-11249 
W90-11250 
W90-11251 
W90-11252 
W90-11253 
W90-11254 
W90-11255 
W90-11256 
W90-11257 
W90-11258 
W90-11259 
W90-11260 
Ww90-11261 
W90-11262 
W90-11263 
W90-11264 
W90-11265 
W90-11266 
W90-11267 
W90-11268 
W90-11269 
W90-11270 
Ww90-11271 
W90-11272 
W90-11273 
W90-11274 
W90-11275 
W90-11276 
W90-11277 


W90-11278 
Ww90-11279 
W90-11280 
W90-11281 
W90-11282 
W90-11283 
W90-11284 
W90-11285 
W90-11286 
W90-11287 
W90-11288 
W90-11289 
W90-11290 
W90-11291 
W90-11292 
W90-11293 
W90-11294 
W90-11295 
W90-11296 
W90-11297 
W90-11298 
W90-11299 
W90-11300 
W90-11301 
W90-11302 
W90-11303 
W90-11304 
W90-11305 
W90-11306 
W90-11307 
W90-11308 
W90-11309 
W90-11310 
W90-11311 
W90-11312 
W90-11313 
W90-11314 
W90-11315 
W90-11316 
W90-11317 
W90-11318 
W90-11319 
W90-11320 
Ww90-11321 
W90-11322 
W90-11323 
W90-11324 
W90-11325 
W90-11326 
W90-11327 
W90-11328 
W90-11329 
W90-11330 
W90-11331 
W90-11332 
W90-11333 
W90-11334 
W90-11335 
W90-11336 
W90-11337 
W90-11338 
W90-11339 
W90-11340 
W90-11341 
W90-11342 
W90-11343 
W90-11344 
W90-11345 
W90-11346 
W90-11347 
W90-11348 
W90-11349 
W90-11350 
W90-11351 
W90-11352 
W90-11353 
W90-11354 
W90-11355 
W90-11356 
W90-11357 
W90-11358 
W90-11359 
W90-11360 
W90-11361 
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W90-11362 
W90-11363 
W90-11364 
W90-11365 
W90-11366 
W90-11367 
W90-11368 
W90-11369 
W90-11370 
W90-11371 
W90-11372 
W90-11373 
W90-11374 
W90-11375 
W90-11376 
W90-11377 
W90-11378 
W90-11379 
W90-11380 
W90-11381 
W90-11382 
W90-11383 
W90-11384 
W90-11385 
W90-11386 
W90-11387 
W90-11388 
W90-11389 
W90-11390 
W90-11391 
W90-11392 
W90-11393 
W90-11394 
W90-11395 
W90-11396 
W90-11397 
W90-11398 
W90-11399 
'W90-11400 
W90-11401 
W90-11402 
W90-11403 
W90-11404 
W90-11405 
W90-11406 
W90-11407 
W90-11408 
W90-11409 
W90-11410 
Ww90-11411 
W90-11412 
W90-11413 
W90-11414 
W90-11415 
W90-11416 
W90-11417 
W90-11418 
W90-11419 
W90-11420 
W90-11421 
W90-11422 
W90-11423 
W90-11424 
W90-11425 
W90-11426 
W90-11427 
W90-11428 
W90-11429 
W90-11430 
W90-11431 
W90-11432 
W90-11433 
W90-11434 
W90-11435 
W90-11436 
W90-11437 
W90-11438 
W90-11439 
W90-11440 
W90-11441 
W90-11442 
W90-11443 
W90-11444 
W90-11445 


W90-11446 
W90-11447 
W90-11448 
W90-11449 
W90-11450 
W90-11451 
W90-11452 
W90-11453 
W90-11454 
W90-11455 
W90-11456 
'W90-11457 
W90-11458 
W90-11459 
W90-11460 
W90-11461 
W90-11462 
W90-11463 
W90-11464 
W90-11465 
W90-11466 
W90-11467 
W90-11468 
W90-11469 
Ww90-11470 
Ww90-11471 
W90-11472 
W90-11473 
W90-11474 
W90-11475 
W90-11476 
W90-11477 
W90-11478 
W90-11479 
W90-11480 
W90-11481 
W90-11482 
W90-11483 
W90-11484 
W90-11485 
W90-11486 
W90-11487 
W90-11488 
W90-11489 
W90-11490 
W90-11491 
Ww90-11492 
W90-11493 
W90-11494 
W90-11495 
W90-11496 
W90-11497 
W90-11498 
W90-11499 
W90-11500 
W90-11501 
W90-11502 
W90-11503 
W90-11504 
W90-11505 
W90-11506 
W90-11507 
W90-11508 
W90-11509 
W90-11510 
W90-11511 
W90-11512 
W90-11513 
W90-11514 
W90-11515 
W90-11516 
W90-11517 
W90-11518 
W90-11519 
W90-11520 
W90-11521 
W90-11522 
W90-11523 
W90-11524 
W90-11525 
W90-11526 
W90-11527 
W90-11528 


W90-11528 
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W90-11529 


Ww 9 W90-11613 W90-11697 W90-11781 
9011530 W90-11614 W90-11698 W90-11782 
W90-11531 W90-11615 W90-11699 W90-11783 
W90-11532 W90-11616 W90-11700 W90-11784 
W90-11533 W90-11617 W90-11701 W90-11785 
W90-11534 W90-11618 W90-11702 W90-11786 
W90-11535 W90-11619 W90-11703 W90-11787 
W90-11536 W90-11620 W90-11704 W90-11788 
W90-11537 W90-11621 W90-11705 W90-11789 
W90-11538 W90-11622 W90-11706 W90-11790 
W90-11539 W90-11623 W90-11707 W90-11791 
W90-11540 W90-11624 W90-11708 W90-11792 
W90-11541 W90-11625 W90-11709 W90-11793 
W90-11542 W90-11626 W90-11710 W90-11794 
W90-11543 W90-11627 Wwo90-11711 W90-11795 
W90-11544 W90-11628 W90-11712 W90-11796 
W90-11545 W90-11629 W90-11713 W90-11797 
W90-11546 W90-11630 5: W90-11714 W90-11798 
W90-11547 W90-11631 } W90-11715 W90-11799 
W90-11548 W90-11632 W90-11716 W90-11800 
W90-11549 W90-11633 W90-11717 W90-11801 
W90-11550 W90-11634 W90-11718 W90-11802 
W90-11551 W90-11635 W90-11719 W90-11803 
W90-11552 W90-11636 W90-11720 W90.11804 
W90-11553 W90-11637 W90-11721 W90.11805 
W90-11554 W90-11638 W90-11722 we0.11806 
W90-11555 W90-11639 W90-11723 w90.11807 
W90-11556 W90-11640 W90-11724 owan.asnee 
W90-11557 W90-11641 W90-11725 sounnaaie 
W90-11558 W90-11642 W90-11726 waneune 
W90-11559 W90-11643 W90-11727 “apse 
W90-11560 W90-11644 W90-11728 aanaaies 
W90-11561 W90-11645 W90-11729 bet 
W90-11562 W90-11646 W90-11730 bedsataene 
W90-11563 W90-11647 W90-11731 Guise 
W90-11564 W90-11648 W90-11732 vie 
W90-11565 W90-11649 W90-11733 pe sag 
W90-11566 W90-11650 W90-11734 

W90-11567 W90-11651 W90-11735 W90-11818 
W90-11568 W90-11652 W90-11736 W90-11819 
W90-11569 W90-11653 W90-11737 W90-11820 
W90-11570 W90-11654 W90-11738 W90-11821 
W90-11571 W90-11655 W90-11739 W90-11822 
W90-11572 W90-11656 W90-11740 W90-11823 
W90-11573 W90-11657 W90-11741 W90-11824 
W90-11574 W90-11658 W90-11742 W90-11825 
W90-11575 W90-11659 W90-11743 W90-11826 
W90-11576 W90-11660 W90-11744 W90-11827 
W90-11577 W90-11661 W90-11745 W90-11828 
W90-11578 W90-11662 W90-11746 W90-11829 
W90-11579 W90-11663 W90-11747 W90-11830 
W90-11580 W90-11664 W90-11748 W90-11831 
W90-11581 W90-11665 W90-11749 W90-11832 
W90-11582 W90-11666 W90-11750 W90-11833 
W90-11583 W90-11667 W90-11751 W90-11834 
W90-11584 W90-11668 W90-11752 W90-11835 
W90-11585 W90-11669 W90-11753 W90-11836 
W90-11586 W90-11670 W90-11754 W90-11837 
W90-11587 W90-11671 W90-11755 W90-11838 
W90-11588 W90-11672 W90-11756 W90-11839 
W90-11589 W90-11673 W90-11757 W90-11840 
W90-11590 W90-11674 W90-11758 W90-11841 
W90-11591 W90-11675 W90-11759 W90-11842 
W90-11592 W90-11676 W90-11760 W90-11843 
W90-11593 W90-11677 W90-11761 W90-11844 
W90-11594 W90-11678 W90-11762 W90-11845 
W90-11595 W90-11679 W90-11763 W90-11846 
W90-11596 W90-11680 W90-11764 W90-11847 
W90-11597 W90-11681 W90-11765 W90-11848 
W90-11598 W90-11682 W90-11766 W90-11849 
W90-11599 W90-11683 W90-11767 W90-11850 
W90-11600 W90-11684 W90-11768 W90-11851 
W90-11601 W90-11685 W90-11769 W90-11852 
W90-11602 W90-11686 W90-11770 W90-11853 
W90-11603 W90-11687 W90-11771 W90-11854 
W90-11604 W90-11688 W90-11772 W90-11855 
W90-11605 W90-11689 W90-11773 W90-11856 
W90-11606 W90-11690 W90-11774 W90-11857 
W90-11607 W90-11691 W90-11775 W90-11858 
W90-11608 W90-11692 W90-11776 W90-11859 
W90-11609 W90-11693 W90-11777 W90-11860 
W90-11610 W90-11694 W90-11778 W90-11861 
Ww90-11611 W90-11695 W90-11779 W90-11862 
W90-11612 W90-11696 W90-11780 W90-11863 


AA 
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W90-11864 W90-11900 W90-11936 W90-11972 
W90-11865 W90-11901 W90-11937 W90-11973 
W90-11866 W90-11902 W90-11938 W90-11974 
W90-11867 W90-11903 W90-11939 W90-11975 
W90-11868 W90-11904 W90-11940 W90-11976 
W90-11869 W90-11905 W90-11941 W90-11977 
W90-11870 W90-11906 W90-11942 W90-11978 
W90-11871 W90-11907 W90-11943 W90-11979 
W90-11872 W90-11908 W90-11944 W90-11980 
W90-11873 W90-11909 W90-11945 W90-11981 
W90-11874 W90-11910 W90-11946 W90-11982 
W90-11875 W90-11911 W90-11947 W90-11983 
W90-11876 W90-11912 W90-11948 wo0.11986 
W90-11877 W90-11913 W90-11949 weo.11968 
W90-11878 W90-11914 W90-11950 ounawnn 
W90-11879 W90-11915 W90-11951 woniieen 
W90-11880 W90-11916 W90-11952 wanennen 
W90-11881 W90-11917 W90-11953 

W90-11882 W90-11918 W90-11954 W90-11989 
W90-11883 W90-11919 W90-11955 W90-11990 
W90-11884 W90-11920 W90-11956 W90-11991 
W90-11885 Ww90-11921 W90-11957 W90-11992 
W90-11886 Ww90-11922 W90-11958 W90-11993 
W90-11887 W90-11923 W90-11959 W90-11994 
W90-11888 W90-11924 W90-11960 'W90-11995 
W90-11889 W90-11925 W90-11961 W90-11996 
W90-11890 W90-11926 W90-11962 W90-11997 
W90-11891 W90-11927 W90-11963 W90-11998 
W90-11892 W90-11928 W90-11964 W90-11999 
W90-11893 W90-11929 W90-11965 W90-12000 
W90-11894 W90-11930 W90-11966 W90-12001 
W90-11895 W90-11931 W90-11967 W90-12002 
W90-11896 W90-11932 W90-11968 W90-12003 
W90-11897 W90-11933 W90-11969 W90-12004 
W90-11898 W90-11934 W90-11970 W90-12005 
W90-11899 W90-11935 W90-11971 W90-12006 


* U.S. G.P.0:1990-281-553:20,005 














Subject Fields 
1990 Price Schedules for the United States, Canada, and Mexico 
These prices are for customers in the United States, Canada, and Mexico; 


NATURE OF WATER other customers, write for price list PR-360-4. 


Microfiche & Paper Copy Reports Computer Products 


SS3NISNS 1vIdId40 
L9LZZ WA ‘pleyBuuds 


peoy j@Aoy 40d S8ZS 


SdIAIOG UONBWIOjU] |BNUYIE| |BUOHEN 


Standard Prices Exception Prices Diskettes Magnetic Tapes 
WATER CYCLE 9 
AQ} $8.00 01 $16.00. DOR ssh cite VOY ccsnssssesetee 
A02 11.00 E02 12.00 D02.. : T02 ..... 


WATER SUPPLY AUGMENTATION peed gag Me ee ee 


AND CONSERVATION A06-AO9.......23.00 E05 18.50 D05 T05 
A10-A13.......31.00 E06 2150 D06.......... es 
ANG=A17 039.00 LOT cccccecene 24.00 DOP vocecccccee ed 
WATER QUANTITY MANAGEMENT A18-A21......45.00 E08... 27.00 DOB srccccneae TOR ce 
AND CONTROL A22-A25.......53.00 £09 29.50 DOD cccrsccsnea ae 

AQ9 i ee T10 

ee eee: TH 


WATER QUALITY MANAGEMENT N° Codes E12 a seeseeee 38.50  D12 T12 


E13 41.00 D13 4 113 ne 
AND PROTECTION NO1 E14 4500 014 ....60... Lis Seon 


NO2 E15 MESO DUB vscscisensciss i) Seamer, 
NO3 E16 5900. DtG icescccsncss TAG oscceca tt 
WATER RESOURCES PLANNING E17 5750 DAT cecccsssecseee Wiccan 
E18 C200 DB ccscscsccncces T18... 

69.00 D19 T19. 

80.00 * 99 


OOES ‘OSN BIeAlId 40} Ayjeuded 


JOYSWWOD JO LN3IWLYVd30 'S'N 


RESOURCES DATA 


* Contact NTIS for price 
Prices effective January 1, 1999 








ENGINEERING WORKS 








MANPOWER, GRANTS, AND 
FACILITIES 


dO 1VNDI NV 


SCIENTIFIC AND TECHNICAL 
INFORMATION 
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INDEXES 


SUBJECT INDEX 


ire i 


AUTHOR INDEX 
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ORGANIZATIONAL INDEX 
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ACCESSSION NUMBER INDEX 
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U.S. DEPARTMENT OF COMMERCE 
National Technical Information Service 





